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3 F.C.H. WAR DEPARTINT, SEU/KS
. EKGINCER OFFICE, U. §. ARMY,

Room 2, 'Customhouse,
RORFOLK, VIRGIMIA. August 20, 1914,

From: The District Znginser Officer, Norfolk, Va.
To: The Chiaf of Epgincers, U, 5. Army.

Subject: DPlans and estimates for dirsct fire batteries at Cape Henry,
ya.

1. In compliance with tle Dapguriment's instructions of 1he 3lst
ultimo (L. D. 61757), 1 submii a report upon the relative cost of em-
placements for l4-inch and for 16-inch guns ut Cape Hapnry, Va.

2. ALccompenying this coport are n set of 10 tracings, four show-
ing tha genoral plans of batleries A, B, C and D for l6-inch emplace-
menia, and o {ifth sheet showing thoe location of Lthase tatteriss ral-
ative to one anothar and to other baiteries, and & similar set of
sheets of batieries consisting of emplacemspic for l4-inch gEuns.

3. The drawings of batleries submittod are based upon the designs
of batieries now under construction ai-Parnmm and are gaseral only,-
such details as draivage slopes, wiring, speaking tubes, etc., which ars
more or Jess standard, are not shown. '

4. In order to determine the churactr of foundation for the
batteries test holes were sunk at each of the different sites and the
resulis were so meurly uniform that it would appear that we can rely
upon & sub-goil of sand meny fest in thickness and sufficient to curry,
without undue settlemert, ths waighte of the batteries, if these weights
be properly distSibuted. In ths sams connection the Lighthouse Board
was conuunicated with and Iha records obtained, which related to the
foundetion and construction of the Cupe Herry Lighthouse. Tuis struc-
ture was buili om a spread concrete foundation, ihe weights par cubic

foot being not very much Jogs than those required under the tattsrios and

the settlomont wes quils uniforam ind wuimost negligibls.

5. 1 tharefore recommend thai the portions of tha Cape Henry
emplacemsnts consisting of the rooms and magazines bs féunded upon con-
crete slabs so reinforcad ns to distribute the wiight, this slab to
have its lower level at ubout tha elevation of ground watar, and the
lower portion of the wulls, whare possibla, 4o bn mmde cellular. The
parapet wiils snould ba Luili on o slightly spread foundution somewhat
cellulor below ihe lavel of the leuding platforms snd numarous plares of
woakness ghould be made whnrs possilla, ipopder that any irregularity in
sottlotsnt moy cause no iroulla.
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6. In order to keep tho level of tho batteries down as much as
possible and thus reduce the cost, it has been found necessary to
place ths bottom of the gun wells, and consequantly the gun blocks,
quite u distance bslow Jow water. 1m order to render the excavation
for thass gun blocks possille below the watar levae]l where the soend
flows onsily, it is believad thet shiest piling will bs necassary, and
connaquently estimtes of cost for this gheet piling are included.

7. The four battorins whather of the ld-inch or of the l6-inch
type, resemble each othar closely and the egtimatad quantities differ
so little, thal the cost of any may be tsken os typical of all; and in
the enumeration telow ths ~vsrage has bLesn token.

8. The everage eslin~te of cost for the l6-inch batteries of one
gun each is as follows, 1heo ususl allovmncas for contingencies lLeing in-
cluded in tha fipures givon:

Excavation 11,000 cubtic yarde, at 30 conts
per cublic yard, —ccecemmemmceeme e amcm e e en e & 3,300

Sheet piling, excavciior of gur well, and
foundation for some, - - 5,000

Foundation concrete of tettsry, 2,000 cubic yards, at
£)2, cmmrm e e cmmmm e —————ecen——- 24, 000

Concrete of battery, 16,000 cubic yards, at $8.00, ~=-—-=we 128,000
Tile lining, 12,000 square faet, ot 25 cents pr. sq. ft.- 3,000
Granolithic paving, 1200 squzrae yarde, 8t $£2.00, cemcnnee= 2,400
sand £ill, 40,000 cubic yards, at 50 cenis per Cu. Yard,- 20,000

Sodding, 10,000 square yards, at 40 cants per sq. ydeemee 4,000

Doorse and windows, —-- - 2,000
Trolley systom, ceececcmconcconww —— 3,000
Speaking tubes, m—————————— e 600
Mechanical] indicator, - o e 1 O ————— - 1,800

sewaer and plumbing [ixtures, and installation of same,--- 2, 000
slectric wiring and fixturses, and installation of samo,-- 5, 000
Resarve alactric plant and instullatiorn of EUNY, ~mmemmn=me___ 4, 000

TolRl, memmmmnn e s an - . 208J00
or about £208,000 per owplacsnont.

61,757/123




9. 7The average estimate of cost for the l4-inch batteries of one
gun oach is as follows; the usual allowance for contingsncies being
includad in tha figures given:

Excuvation 9,000 cubic yurds, ot 30 cants
pPar cubic yoard, cw-ceccaeccna e e ccmecn————— ¢ 2,700

Sheet piling, excavation of gun well, and
foundution for souo, --- —— 4,000

Foundation concrote of battery, 1,800 square yards,
at §12, memmmc e ——— — 21,600

Concrats of batiery, 12,500 cubic yards,at §8.00,vmemea -- 100,000
Tile lining, }0,000 squarae fest, at 25 conts per sq. fi.- 2,500
Granolithic paving, 1,000 square yards, at $2.00, cemceeee 2,000
Sand fill, 36,000 cubic yards, at 50 cents per Cu. yerd,- 18,000

Sodding 9,000 square yards, at 40 conts per

BAUATE YBrQ; memccmem e - 3, 600
Doors und windoWs, mee-cccermcecememc o c e - ——————— 2, 000
Trolley systom memaemc e ———— 3,000
Speaking tubes, - 600
Hechanical indicator, —-e-a 1,800

Sewor and plumbing fixtures, and installation of same, -~ 2,000

Electric wiring ond finlures, —~eeecoccmmcaccna e 3 1[04
Reserve eloctric plant, und installation of same, emecmemen 4,000
Total, - 172,600

or about §172,500 per emplacemsnti.

‘B. EVELATH WINSLOW,
Lt. Col., Corps of Enginesrs,
Ue 5. At‘my.
10 tracings undar sep. cavar.

(#1 to 10)
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4. In commesction with lay cut of the pest preper, roads gust bde oconstrust-
ed, the ground mest de graded, and the grass must be held snd -vegetatien en-
couraged. Ou the post proper this wadoubtedly pertains $o'Whil'Qasrtermaster's
Department, but in the immediats visinity ef the battertey Yi'iisy be that the
Enginger Depariment will be called upem to do some work of thin eharaster, for
1t 15 extremely essential that the driftinmg of sand be steppedi-¢e that it my
not be blown ints the gum earriages sand e¢ther mashinery.

8. Another item of poseible Enginser Department work, whish may come up in
the fature, is the questicn of sea walle. As far as can be learsed, the shore
line at Oape BHenry is umusually etable fer a sea beach, but this stadility is =
due to the presemt equilidrium of forces. A% times the gsand is foroed up by the
waves snd wvhen éfy is blowy im shore, and at other times $the Wreeses froa the
land drivé the sand toward the sea and deposit it along the fore shore. If
the drifting of the sand on shore be stepped, this equilibriwm will to some ex-
tent be destroyed, and this may de follewed, as has happened st other places,
by the slow eating away of the shore.

6. It is comsidered mot impossible, therefore, that inm the future some
means of protecting the shore may be necessary, suck as ses walls or groims,or
other struotures intended for the sams purpose, and, in comsequense, 1 think
it sheuld be noted that the estimate of two and a half millien dollars, given
in paragraph 1 above as the approximate cost of the Engineer features of the for-
tifications, may have to be exceeded, even without an inorease im the character
and extent of the proposed defemses.

B.EVRIETH WINS1ON,
Lt.0cl., Oaxps of Engingqrs, U.S.Army.

1st Ind.

VPt B e S

office C.of BE., September 21, 1914.~ To THE CHIRF OF STAFF.

For the information of the Cape Henry Fortification Board; in com-
pliance with instruotions from The Adjutant Genersl's Offiece dated Haroh 26,
1914.

DAN C. KINGNAN,
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All communications should be addressed to * The District Engincer Officer, U, S. Engineer Office, Room 2, Custom House, Norfolk, Va.”

e

rmeno. 9/54 F. C. H. JPJ/JFK

WAR DEPARTMENT

UNITED STATES ENGINEER OFFICE
ROOM 2, CUSTOM HOUSE,
NomFoLk, va. February 3, 1916.

Frem: The District Bngineer 0fficer, Nerfolk, Va.
Te: The chief of Engineers, U, g, Atmy, Washington, D; C.

Subject: Turrets for emplaccuents at Cape Henry, Va.
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1. In accervrdance with instructiens centained in letter, office of

the Chief of Enginecers, dated Nevecmber 25, 1914 (E. D. 61757}, I am sub-

mitting estimates for the Engincer work necessary for the meounting of
l4-inch and 16-inch gung, in turrets, at Cape Henry, Va., as compared
with the estimates for the sanc guns meunted on disappearing carriages,
Six (6) tvacings, giving preliminary studies showing the lecations of
the preposed turrets, two types orf emplacements for each clasg of gun,
and a sketch illustrating a pessible medification of the turret and em~
Placement, in order to secure a lower crest elevation, are ferwarded
under a geparate cover.

2. A copy of a letter frem the Chief of Ovrdnance, dated October
26, 1914, accompanying your letter of Nevember 25, 1914, refers te tur-
rets for 6-inch guns. The mermcrandum of the chief of Staff, dated Octo-
ber 23, 1914, accompanying thc same letter, however, calls enly for es-
timates for emplacing l4-inch and 16-inch guns. Hence, ne plans orvr
estimates for 6-inch guns are submitted at thig time by this office.

d. 1In the location sheet, the prepesed leocaticns for the turrets
are marked A & B, and B & C. The limiting lines eof the arcs of fivre
for the twe turrets ave indicated by lines marked A & B 1215, and ¢ & D

1216. For the disappearing guns, the cerrespending limits are marked
A 1914, B 1914, C 1914, and D 1914.

4. A wider field of five, assumed from the Ordnance drawin§s at
220%, is, of course, cbtained Tor the turrets, and the extreme right and
left limits of this field are covevred in the lecatien, as shown, by a
minimum of two guns instezsd of ene, o5 is the case with the disappearing
carrioges,

, 5. The lecations given are more or less diagremmatic, and canmct
be definitely fixed until type plans ave adepted and approved. It will
prebably be found advisable tc rotate the battery ceontaining guns A and
B to the left until its field of five ceincides with that of guns ¢ and
D, thus vendering the five of 2ll four heavy guns available for the en-
lirve field of attack. Such vetuticn weuld, howeyer, semewhat increase
the expesure of the veur of enplacement A & B. :

(1, 757/178
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6. The mortar battery "H", in the pesition shown, interferes with
the clese vange fire of guns "C and DY cover the avrea west of Cape Henvy.
To meet this objection, an alternative pesiticon for battery "H" along-
gide of guns "C and D" ig ghown in dotted lines. Thisg alternative po-
sition would vesult in additicnal expense for mine cable. Another ap-
pavently satisfactory arrangement would be simply to interchange the
pesitions of the guns "C and D" and battery "H".

7. The preliminary plans, fcur (4) in number, are as fellows:

Two l4-inch gunse, "A and B", turret mocunts, with single cbserving sta-
tien and pletting room; two l6-inch guns, "A and BY, turvet mount, with
gsingle obpserving station and pletting reem; twe l4-inch guns, "C and D",
turret meunt, with double observing staticen and plotting roem; two 16-
inch guns, "C and D", turrei mount, with double cbserving staticn and
pletting roem. As it may ke found desirable to observe and centrel the
fire of cach gun separately, the plans and estimates provide for either
one or two observing stations and pletting rooms.

8. The magazine flcor level is assumed at plus (12.5) abeve mean
low water, the average elevaticn of the lecality being plus (10), and
the elevation of the railvoad track about plus (14). This assumption
makes the height of the crest of the Battery Cemmanders Staticn plus
(64). TLowering the flcer level 3 or 4 feet will reduce the cost a few
thousand dellars, but beyend this limit, while still Teducing the quan-
tity of £ill, will vapidly increase the cost of excavaticn, and will
eventually produce negative vresults from the standpeint of ecomomy.
The flootr level assumed ism, therefere, satisfactery, providing the ve-
sulting great height cf the batteries is net an objecticnable military
feature,

G. A rveduction in the elevation of the crest of the batteries may
be still more desirable from a military standpeint than from one ef
economy. This consideration leads tc the inquiry, hew far it would be
possible to reduce the height of the turrets. In the accompanying
sketch, attempts have been made tc indicate possible schemes for the
reduction in the height of the turrets from 48' 5" to 30' 6" and 27' 6".
such a reduction, in its main features, changes the location of the
electrical platform and makes the ammunitien supply more direct, as only
one hoist, instead of twe, would be necessary. Hew far, however, such
a scheme ig practicable will greatly depend on details which ave net at
present available in this eoffice.

10. The detailed estimates are shown in the table which folloews,
and are based on the same cost units as were the estimates of August 20,
1914. It is assumed that it will be necessary to found the turrets on
piling, and a lump sum of $10,000 fer the l4-inch guns, and $12,000 for
the 16-inch guns, are included in each estimate. :

€1,757/170
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(Two l4<inch Guns.)

:0ne B.C.Station. :Twe B.C.Stations.

Material and Labor. «  Price. . . . .

: :Quantity: Cost. :Quantity: Cost.

:$ : : : :
Excavation, ~-emeecccnaa : .30 c.y.: 7,000 2,100 8,000: 2,400
Fill, - mcmccccaa s : .50 c.y.: 39,000: 19,500: 44,000: 22,000
Sodding, =~c-mcrrcmccran, .40 c.y.: 8,000 3,200 9,00C0; 3,600
Granolithic Paving,----: 2.00 s.y.: 1,400: 2,800: 1,600: 3,200
Concrete, ~~=crmerccaaara: B,00 c.y.: 16,5C0: 132,000: 18,60C0: 148,800
Foundaticn,Concrete and: : : : :

Steel, -~r=ercccrcnana, 12.00 c.y.: 2,340: 28,080: 3,040 36,480
Foundatien, Piling,----: : 10,000: : 10,000
Tile Lining, ~-~~ceeea-a : : 5,000: : 5,000
Deors and Windows,-----: 35,800 : 4,000
Trolley System,-=-=w--= : 5,000 5,020
Speaking Tubeg,-~====a-. 1,000: : 1,100
Indicators, ~~-=--cmccax. 3,000 : 3,000
Sewer and Plumbing : :

Fixtureg, =~-=ecccaccua : 3,500 3,500
Electric Wiring and :

Fixtures, -=~-c--cuca- : 8,020; 8,900
Reserve Power Plant,-~--: 26,000 26,000

: :$263,000: :$283, 000
(Twe 1l6-inch Guns.)

Matérial and Labor.

.

Price. :

:one B.C.Station. :Two B.C.Stations.

:Quantity: Coot. :Quantity: Cost.

: : 9 : :
Excavation,--===cenceua : .30 o.y. 8,400: 2,520 9,800: 2,940
Fill, ~=wocrermcncncanan, .50 c.y.: 42,000: 21,000: 49,000: 24,500
Sodding,~~==~cccccecaa- : .40 c.y. 9,200; 3,680: 11,000: 4,400
Granolithic Paving,----: 2.00 s.y. 1,700: 3,400 2,000: 4,000
Concrete, ~~=~vceccncacaa : 8.00 c.y.: 20,500: 164,000: 23,500: 188,000
Foundatien, Cencrete and : : : :

Steel, ~=~=-ecmncaccn=: 12,00 c.y. 2,800: 33,600: 3,500 42,000
Foundation, Piling,----: 12,000: 12,000
Tile Lining, =====~~c~=- : 6,000: 6,000
Doors and Windows, =-=---: 3,800: 4,000
Trolley System,-----<«-~~ : 5,500; 5,800
Speaking Tubes,--------: 1,000: 1,160
Indicators, —==c=-mcnn-a-. 3,000: 3,000
Sewer and Plumbing : :

Fixtureg, ~~verwcena~as : 3,500 o5, 500
Electric Wiring and 9,000: 10,000
__Fixtures, -
61, 757/178 -



Reserve Power Plant, -~--:

30,000: : 30,000

.
o Joe

8302, 000 - 19341, 000

Difference in faver cof Turret Meunts:

Twe l4-incn Guns:

Oone B. C. Station,-==--«=--n--- $92, 000

Twe B. C. Stations,--vr--vecv-- 62,000
Two l6=-inch Guns:

One B. C. Station,-~----~c=--w- -$114,000

Twe B. C, Stations,-=-----=<---= 75,000

o e o o s e e e T T % e e T T o e e s c e e e o S e e T e e e e e e T e e e e e e e e et e o e re e = e e e S T =
> PP meon-sspry Besii i el et PSSR 3 S Pren e S e S Pesg el S s N R Tt ety

11. The cest of vreserve power planis and the central power plant
will be largely increased. This will be partially offset by a reduc-
tion in the number of fire-centrel stations needed. ,

12. 1t thus appears frem the ectimates, as prepared in this of-
fice, that a substantial saving, sc far as Engineer features are con-
cerned, will result in the use cof turret mounts, as compared with em-
placements for single guns mounted con disappearing carriages.

Majer,[/Corp's ¢f/ Engineers,
U. 8./Acmy.

6 tracings (#75-80) under sep.cover.

61757/178 1st Ind. \ EEW-FF
Office C. of E., February 17, 1915 - To the District Engineer Officer,
NORFOLK, VA,

It is requested that additional sketches be prepared of sections sufi-
ficient to bring out somewhat mors clearly the design contemplated, with

especlal reference to construciion in the immediate vicinity of the gun
turrets and to the mtter of ammnition service, etc. Only the l4-inch
plans need be considered at present in this connection,

By command of the Chief of Engineers:

Lieut. Col., Corps of Engineers.
Inclos,.179-184 in sep. roll,

61, 757/178
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U. S. Engineer 0Office, Nerfelk, Va., Mar. 6, 1915.~ To the Chief
of Y¥ngineers, U. ©. Army .

1. An additicnal tracing, and the six tracings previously trans-
mitted with my letter of February 3, 1915, are sent under a separate
cover. This additional tracing shows, in mere details, the design con-.
templated, with special reference as to amnunition service, from the
railrcad te the magazines, and frem the magazines to the guns.

2. The methed of entering the turret, with %he guns peinting in-
any azimuth, is alsc indic:ted.

3. The ammunition service, as far as the storage is cencerned,
remains the same as in previcus designs for these batteries. The pro-
Jectiles and powder are breusht te the battery by railread, and are
transferred freom the railread to the thell roems and pewder magazines
by ineans of an overhead trolley line. In gserving the guns, the pro-
Jjectiles are fivst breusht from their storage place teo the shell tzble,
ond are transferred frem the shell table, hy trucks, passing threugh
the shell passage te the samaunitien table in the lower handling roon.
The pewder charges zare carried from the powder magazines through the
pewder passages tc the same reem.  The ammunition igs then heristed by
the leower hoist te the upper handling reem, and thence by the upper
heist te the breech of the gun. These arrangements are shown in the
two "half hovizontal secticns", and in the "crogs section M-NV,

4. TPor communication with the turret, a gallery leading tec the
electricol platform has been shown in "herizental sectien O-P". By
having thig gallery cven inte o corrider, ag shewn, it becomes pessi-
ble tco enter the turret with the gunsg peinting in any azimuth, ag

there will alwsys be at least one of the deoors of the turret within
the limits of the corridor.

5. It has not been pessible te indicate the siz
Teems with Precigicn, as full infermation is not yet
gard te the number and capacity of meters which will

€3 cof the power
available in re-
be needed.

Majevr// cords o ngineers,
. U. S./Arny.
7 tracings (#75-80 & 84) under sep.cover.

=D, OPFICE CRIEF oF £ngos

WAR & 115
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All communications should be add-~-<ed 1o “The District Engineer Officer, U. S. Engincer 7 ~, Room 15, Custom House, Norfolk, Va."”

F‘":-E;"Q 16 FoC.Ho
WAR DEPARTMENT.
UNITED STATES ENGINEER OFFICE,

ROOM 15, CUSTOM HOUSE, (‘5 ((y)
.
- )

NORFOLK, VA, '5\

From: The District Engineer Officer, Norfolk, Va.

To: The Chief of Engineers, U.S.Army, Washington, D.C.

Subject: Studies for 16" Battery all round fire.

! 1. I am forwarding under separate cover seven studies
for a 16" battery for all round firee.

2., It has been the object in preparing these studies
to place the interior crest in front of the gun at the same
elevation as the top of the traverse, so as to give complete
horizontal all round Tire withoubt any dead sectors,except
where ceused by adjacent battericse

3., The stvdies show different general methods, without
details, for delivery of ammunition from shell rooms and maga-
zines to gun platform, and involve? a conplete abandonment of
the horizontal system of ammunitica servicee It is thought,
however, thal no arrangement can be designed that will be in
all respects as satisfoctory for hondling the ammunition as ig
furnished by the horizontal systems.

4, At Fort Story particularly where the batteries are
so located that to a large extent they mutually cover the ground
in rear of each, the raising of the gun platforns to give all
round fire gun, it is thought, should be avoided and the hori-
zontal system of ammunition servicc adhered t0e Moreover, the
irregular line formed by making the traverse higher than the
crest in front of gun will make the battery less conspicuous
from the seae It should also be noted thet direct fire to the
rear at short ran-es at Fort Story will be impossible on ac-
count of the ereat sand dune, which lies in rear of each of the
batteriess In addition, the need of all round fire involves
the assumption that the objects which the batteries are supposed
to protect have becn loste ‘

61,757/287
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5, It is believed that some protection from rear
attacl should be provided for both gun and personnel, This
protection can be furnished by carrying the slope around
in rear of the losding platform or hy placing magazines and
shell rooms in rear of the gune

6o The plan marked Type "A" contemplates the use
of hydraulic elevators for raising the standard shot and
Eowder trucks from the magazine: level to the platform level,
hese elevators are used extensively in commercial practice,
are very reliable, simple in operation, have sufficient speed
for the short 1lift involved, and, it is believed,would be  the
most satisfactory of any of the strictly elevating devices
which can be usede

7. The design permits the use of four elevators,
operated by independent, motor driven pumps, two on each side
of the gun, which will give an ample reserve in case of dam=
age or breakdown,and allows the gun to be. fired in any direct-
jon without interference with the ammnition service.

8. The arrangement of rooms and magazines permite=
ted by this design is very convenicnte Lmple space for the
storage of powder in shipping cases is provided, with a large
blending room conveniently located with respect to the powder
magazinese. The distance between the plotting room and Bat-
tery Commanders station is reduced as much as possible. The
guarters and other rooms can he ghut off from the magazinesg
by meang of two doorse

9, The gun and loading platlform arc protected from
firce from any directione While no cover for the rear of the
battery is shown on this plan, it can be provided by building
a tunnel Tor the railroad track, as shown on plan Type "B,
by building a detached parados in rear of the track, or omit-
ted until the outhreak of hogtilities, when o temporary para-
dos, with a sand bag revetment could be constructed. The
magazines are protected by the parapet in front of the gun 1n
addition to the cover in rear of The loading platforme If more
cover than ig shown is considered necessary, it can be secured
by moving the magazines further to the rear, which will involve
‘merely the lengtheming of the corridors belween the magezines
and the elevatorse As lLhese corridors are below the platform
level, they do not regquire vVery heavy construction,and little
additional concreie will be requirede

10e The plon shown on the drawing marked Type "B"
is similsr in the general layout of the rooms and other features
to Type "A", and has many of that plan’s advantagese The ar-
rangement of rooms is neccessarily different in order to secure

61,757/287 5
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the easiest grade possible for the ramp between the magazine
level and the platform levele In this plan, it is contemplated
that the projectiles and powder charges would be placed on the
Ordnance trucks at the magazines and the trucks pushed by hand
16 the foot of the ramp, where they would be cngaged by lugs on
an cndless motor driven chain, running under the floor of the
ramp, and carried to the upper end of the ramp, where they
would be disengaged and pushed by hand to the gune If feasible,
these chains would be kept running continuously, but it is
possible that on account of the strain which would come on the
chain in picking up the heavy projectiles truck while running,
it would be necessary to stop it whenever a truck was to be
attacheds It is recognized that this would be objectionable,
Possibly a lug with some form of shock absorber might be usede
Each incline is provided with a double track, consisting of
guide rails for the wheels of the trucke One incline can be
used to take up loaded trucks and the other to return the empty
truckse. These inclines have been made with a very slight grade
to make the handling of trucks as easy as possiblee Two B.C.
Stations have also been provided for this Typee

11, The plan shown on drawing marked Type "C" contemplates
the use of the same method of elevating the ammunition as in
Type "B"e It has a slightly easier ramp than that plan, and the
same advantages as to all round fire and protection from hostile
fire., There is less gspace, however, for ammunition storage and
the arrangement of the rooms is not as convenient, while the a-
mount of concrete and the cost will be about the samee A corri-
dor is provided for the personnel with steps leading to the léad~
ing platforme One B.C. Station is provided on the left flank,
If desired, the scrvice rooms may be placed on the right flank
of the battery, thuvs giving morc protection to magazines and shell
TOoms e

12, Type "D" shows a battery arronged with an cndless track
carricd around macazines and shell rooms to loading platforme This
Type would require a specially designed car operated by third rail,
trolley, or if sparking from third rail.or trolley is objection-
able, by ctorage battery and arranged, if desired, to stop auto-
mabically a. a.y designated point . the design of a car of this
character to he used in vnlace of the standard ordnance truck, so
that the gun could be loaded directly from the car seems a simplo
probleme Such a car could probably be designed to carry both
projectile and powder charges The truck while on the platform
would ,with a properly arranged track, be always at the proper dis-
tance for loading from the breech of the gune The arrangement of
rooms in this plan is about lhc same as shown on plan received
from the Chief of Engineerss A ramp is also provided in rear
of the loading platform for use with standard ordnance trucks, in
case of breakdown in the power systeme This battery #&s shown
has no protection from rear attack,thdﬁgh&his can be readily
provided by troop labor, after the outbreak of ware

01,757/287 5
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13, The plan shown on the drawing merked Typs "E"
is similar in its general hayout to the above, and allows
a combination of the hydraulic elevators described in con-
nection with Type "A" and the endless chain and ramp des-
eribed in connection with Type upr, The grade of this
ramp is such that in an emergency it would be possible to
push the trucks up by hande The arrangement of rooms al-
lowed by this design is very conveniont and the principal
objection which may be found in it lies in the lack of all
round protection afforded the gun and persomnele

14+ The plan shovm of the drawing marked Type "F" is
gimilar to the above except that the ammunition service is
by means of a gsingle ramp with motor driven endless chain
or cable as described in connection with Type "B", leading to
the rear of the loading platforme It is not believed that
this plan would be as satisfactory as either "B" or "C",
which have the same system of ammunition servicee

15, The plan shown on the drawing merked Type "G" in-
volves the use of motor driven trolley hoists running on
overhead I beam trolleyse These trolleys would pick up the
shot and powder charges at the magazines, hoist them a cer-
toin distance and convey them to the openings in the parapet
wall at the platform level, where they would @eliver them
to the ordnmance trucks, This ig merely a suggestion as it
ig not kmown whether it would he pogsible to run such trol-
leys on the grades which would be necessary or whethef it
would be possible tc prevent dangerous sparking at the trol-~
ley contactse

16 In addition to the methods of ammunition service
outlined in the preceding paragraphs, in 211 but the first
plan this service counld he carried on by means of motor
driven, storage baltiery truckse Bither the standard Ordnance
rrucks could be fitted with batteries and motor driven, oOr
senarate trucks provided for hauling the Ordnance trucks as
trailerse The storage batierics should be arranged in readily
removable units, so thot the gpare hatbteries rather than the
spare Lrucks would o needed. Such trucks are extvensively
ond satigcTactorily used coumercially, arce reliable. and c&
be operated with unelilled labore By providing an ample nume
ber, with o number oi sparc patieries, the likelihood of ony
jnterruption of the ammunition service would be smalle The
firgt cost of such cquipment would probably be less than that
of any of the clevating devicese It is believed that the use
of this equipment with the design of battery shown on the draw-
ing marked Type "B", in place of the endless chain, would be
very satisfactorye

- A
01,757/287 / —
Tte HOL., Corps of Engineocrs,
7 incls.( BP. 16-22) accompye U.S.Armye
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Prom: The District Engineer, U. S. Bugineer qfffie, Norf k,% %b

to

To: The Chief of Engineers, U. S. Armmy, Washington, D. C.n | = 2?

o)
Subject: Design of 16" batteries, Fort Story, Cape Henry, V&l
-.'

1. In compliance with instructions contained in -letter,
0ffice of the Chief of Engineers, dated June 29, 1917 (®. D. 61757),
I am forwarding, under a separate cover, five (5) tracings, showing !
designs for 16-inch gun batteries, types A, B, and C, two tracings
showing alternative designs for the left flank of type A, three
tracings showing designs for ammunition tables, and one tracing
showing espproximate location of batteries at Fort Story, Cape Henry,
Virginia.

2. The designs for the batteries have been pfbpared, following,
in general, the arrangements shown on the plans received with lettex
gro? ?he office of the Chief of Engineers, dated June 29, 1917 (B. D.

1757).

3. Type "A" (two sheets), prepared in this office by Lieut.-
Colonel T, P, Jervey, Corps of WEngineers, shows a design with the
floor of all the rooms and corridors on the same level; two pairs
of hydraulic elevators, one pair on each side of gun, have been
provided for handling the ammunition from the lower rooms to the
loading platferm. One of each palr of elevators can be used for the
loaded trucks, and the other to reciurn the empty trucks. Ramps have
also been provided in rear of loading platform, with about 6% grade,
and trucks can be returned by these ramps, if necessary.

4. 7This battery shows a design of shell room and magazine with
a seriss of tables for storing the shells and powder cases,- 96 cases
of powder and 126 shells, or about 100 rounds. The shells can be
brought in by trolley from the outside, and, by mesns of two trestles
and two skids set in corridor,of the same height as tables, they can
be delivered on the skids and rolled in on the table. After one
table is full, the skids can be moved to the next, and so continue
until all the tables are filled. It also allows for the solid shot
and shells to be kept separate, by using one table for each skid.
The bars forming the outside end of tables pProjecting into the cor-
ridor are to have 3/16-inch steel plates riveted on. under side, and
to be arranged so. that when tables are not in use they will automat-
micalLyh@ipggagggg;d and form a door for each opening. ZILocking bers
sta:_e;;;;g;x_'p’v(:;dé‘d'-on outside for securing doors in place. Escapements are
.1,7Vided on the ends of bars for shell tables, and, when the table ig
se, & shell cannot be rolled off until truck is ready to receive it



//5. Two designs are submitted for the bowder service, type
"A-A" ang type *B-B", fThe former has g movable tgble operated on a
railroad track in floor of corridor. Tt receives the single section
cartridge-storage-case. When the door is let down the case is rollegd
out on thisg table, the truck is pushed up to the end of table ang
the powder charge is drawn out on the truck. This movable table isg
made wide enough to allow room for two cases, and a truck can be
brought to egenh end of the movable table, if llecessary. After the
bowder charge ig drawn out, the empty container ig rolled back on the

against the door, with the bowder charge in Position shown; the empty
containers to be removed in same manner as shown for type "A-an,

7- A passage 21 gn Wide between tableg and wall, and 2! gn
between adjacent tables, hag been Provided, so men can be stationeq
on each side of tables to guide the Projectiles ang bowder charges
and roll them to the trucks. Guide-railg made of suitable angles
are to be placegd on the floor of corridors in front of tables, so

the trucks ¢an be placed in Proper position for receiving the ammy-
nition.

9. The methods of handling the powder and shells above outlineg

are to be regarded ag brovisional, ang subject to further modifica-
tion after further study .

10. Trolley track is shown Munning through the main corridop from
each outside bortal, witn switches ang Bidings, go trolleys can bass
each other. Tt is also carried through magazine, blending rooms, andg
rooms holding bowder in shipping cases. gSmall ooms for motors oper-
ating the elevatora, and room for electric bpump tc remove water from
the gun-well, have been Provided under the loading Platform.

11. Air Bpaces are carried aroung all.rooms, excepting the rooms
under the loading Platform Proper.

13. fThe B. C. stations on top of battery have walls on all 8ides,
and stairg, with door, at top, leads down into lower corridor. 4
s%o:p Battery Commander' g walk ig bProvidegd
8tation.

€1,757/303
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14. The elevator shafts in thig type are made high enough to
allow men to €0 up with the loaded trucks, ang render turning in

lower corridor unnecesseary.
V/l5. The two alternative designs submitted for the type np® bat-
tery show th ing walls at entrance Teversed, to prevent any possi-

16. In sheet 1, the latrines are omitted. Such latrineg Placed
in the interior of batteries will be a nuisance. They can be built
in separate buildings outside. If retained, their arrangement as
shown on sheet 2 is suggested.

17. Hydraulic elevators are suggested, in place of the inclined
hoists. By moving them in 5' 0" from the face of the breast wall,
and inclosing them on three sides by a concrete wall, by having the
elevators made With a heavy solig steel top that will fit the sides
of shaft fairly close, and with heavy steel doors at top openings of
elevator shafts, there wiil be little, ir any, danger from blast, or
sucking up of aip from the corridor, when the gun is fired with the
muzzle over ang near the elevator openings. This pame arrangement
for the elevators can be made to suit type "B" ang type ngn

18. Type npn shows a design similar to type waw, except that the
magazines and ghell rooms are placed oprosite each other, and the
front corridor has been widened to 121 Qn to allow easy passing of

19. one elevator ig Provided on each side of gun, and it is in-
tended in this type to seng up the loadeg trucks and have the men on
the loading Platform teke them off ang return them, ag sufficient room
is provideq in lower corridor for turning the trucks. Ramps are algo
shown in rear of loading Platform for eturning the empty trucks, and
this will Prevent any danger of confusion in the lower corridor, as
the trucks on each flank will al] be moving one way.

20. In this type a mound isg shown between the ramps, ang carried
up to reference 26" O". The slopes of thig mound prevent the return-
ing trucks from being pushed off the ramps ang rolling down the slope
a8 might ocecur in type man,

2l1. The B, C. stations are shown with the Battery Commandertg
walk connected by a ramp 4 gn wide, leading to tne loading platforn.

22. The horizontal sang cover on front ang right flank of type
"A" and type "B" have been made 10! wider than shown on Plans received
from the office of the Chief of Engineers, with letter dateq June 29,

1917, referred to above, owing to the magazines having been placed
on this front.

23. Type ngn shows @ design similar to the design received from
the office of the Chief of Engineers, except that hydraulic elevators
have been Provided instead of inclined hoists, ang stairs leading from
%ower“csrrldor to loading Platfomn, arranged as shown on type nan and

ype ®"RBe
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24. The plotting room has been enlarged, blending rooms omitted,
and pump room provided under the loading platform Proper.

25. The counter-weight well has been made to suit the cast-iron
counter-weight; this has also been done in types "A® ang "B".

26. A tracing has been brepared, showing the new arrangement of
batteries, railroad track, etc. The arrangement shows the eight (8)
16-inch mortars placed in the southern end of the reservation. In
this new location, there is g natural sand dune about reference 40!
above mean low water. Thig can be excavated, and the battery set
down to the proper reference, and the existing sand dune will fur-
nish the necessary sand for parapet, etec.

27. The 6-inch batteries are shown about 900 feet from the
l6-inch batteries, and the 16-inch batteries are placed about 1,000
feet between gun centers.

28. The railroad track is shown in rear of each battery, with
sidings, so cars can be unloaded in rear of each 16-inch emplace-
ment without obstructing the main line track.

29. 1In Preparing the above-mentioned plans, no attempt has been
made to go into much detail, and only the general outlines of the
batteries are shown, and such details as are necessary to explain
the designs.

30. Arrangement of speaking tubes, electric lights, drainage,
etc., will ve brepared, if general design is satisfactory.

3l. Estimates for the three types of 16-inch batteries are as
follows:

Estimate for 16-inch Battery,- Type "a®:

Clearing site,--w-eeee oo __________ $  400.00

110 wood sheet-piles, 30 feet long, @ 80¢ per ft.,---  2,640.00
Excavating about 1,200 cubic yards of sand for

gun block, @ 70¢, -=mvmeeeo i ___ J_ 0 07 840.00
Excavating 11,600 cubic yards of sand for

foundation, @ 30¢,-~vuoeoaa Tl D00 3,480.00
386,000 feet, B."M.. of Y. P. lumber for forms,

bracing, etc., @ $40 POT M, mm e m e 15,440.00
Carpenters' Labor, erecting forms, etc.,--mmmacecon . 7,300.00
About 31,500 cubic yards of concrete, @ $10,--ccccan. 315,000.00
Reinforcement, -----ooo . __ U7 77 T ¥OUeTmmmmmes 15,300.00
Labor handling and placing reinforcement, ~mceccamano. 2,500.00
Taking down sheathing and washing walls, ~weeccoaeo .. 1,000.00
Wabterproofing , =—-uoeano o 12 [T T2 TTTTTTTIm oo 2,500.00
Iron work, hold-down bolts, ete.,-=commcmmae . 15,600.00

11,000 square feet of roofing for interior rooms,---- 3,300.00

Carried forward,-~eeocmecooo_o___ $385,300.00

€1,757/303
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Brought forward,-~--e-cmeeacaccaa. #385,300.00

Plumbing,fixtures, sewer bipe, etC.,-=cccocmmaaucoa_. 1,500.00
BLevators, ==m=-nomeme ol T 20,000.00
Mechanical indicator,—---emaewcocccmmocococm o 2,500 .00
Electric pump for counter-weight well, =meeccacmmmnao_ 3,000.00
Two (2) 25-K.W. generating sets, complete, ~=macuacao. 10,000 .00
Two (2) gasoline tanks, ---=mweocommmco oo 500.00
Switchboards, complete,=--=mmmceocommoooceoon o .. 600.00
Installing generating 8ets, —=--eommmoccmcmo;ooo oo 500.00
Flectric lights, wires, etC. e el 3,500.00
Irolley track,----eeeeeeoo L _______TTT7"""" 4,500.00
Diffenential BLoekS, =====-mmmcccmmmocooooo o 600.00
Sand slopes, clay, Boil, 80d, etC.,=mecmccmmmm e 39,200.00
Painting, we--ewmmn LT TR 1,000.00
HArAWare , - =~ - TTmmmmmm 1,200.00
Contingencies, w~eeacaaaaoao .. 20,100.00

Total ,m-cmccccacaaaa $494,000.00

Estimate for 16-inch Battery,- Type "Bv.

Clearing site, =-cemmmeem o 8 400.00

110 wood sheet-piles, 30 feet long, @ 80 per ft.,---- 2,640.00
Excavating about 1,200 cubic yards of sand for

gun block, @ 70f,=mmmwommmaue oo 840.00
Bxcavating about 11,000 cubic yards of sand for

foundation, @ 30¢,am-wema-nl l_Z Lo To D 0T 3,300.00

380,000 feet, B. M., of Y. P. lumber, for forms,
bracing, etc., @ $40 per M., -w-mmnee Tl L 15,200.00
Carpenters' labor, erecting forms, etc.,e~-cmemoccoo. 7,000.00
About 31,200 cubic yards of concrete, @ $L0,~-cmmccna 3&%,88%. 0

O R R ™ AR BT EE TR~ T P PR S m = m e oo ] L

AR 1hg SARE ERITATRaRRgTI T Tz T o
"Waterproofing, «-=weweao o 2 [T TTTTTTNTmmmm 2,500.00
Iron work, hold-down bolts, efC., m el 15,600.00

About 11,000 Bquare feet of roofing for interior
FOOMB ) = = e e e e e eI 3,300.00
Plumbing, fixtures, sewer pipe, etC., ~mcmmecmme . 1,500.00
Blevators, ~-mwu-on . L T Tl I m 10,000.00
Mechanical indicator,==--mewmeeoouacon . . 7" 2,500.00
Electric pump for counter-weight well , meceeecoce . __ 3,000.00
Two 22; 25-K.W. generating sets, complete,-meeemamaa—_ 10,000.00
Two (2) gasoline tanks, e cmmeee D TTT 500.00
Switchboards, complete,=---=muucocoono oo oo lT 600.00
Installing generating sets, ~-wewmmamee oo ______ " 500 .00
Electric lights, wires, eteC.,~--wuwmmcm 3,500.00
Trolley track,~e-=m-- S N e e e e e ntc e cm———a 4,500.00
Differential PloCkS , == e e TTTTTT 600 .00
Sand slopes, clay, soil, 80d, etc.,emmmmcma . 38,551 .00
Painting,---------------------------------_--7 ------- 1,000.00
Hardware, nails, locks, etc.,==emmmmcccmoa i 1,200.00
. 9,431.00
61,757/203 Contingencies, ~=-mamaeaoooo______ 20,069 .00
Total,ceeenaoo . $479,500.00



Bstimate for 16-inch Battery,- Type "C":

Clearing site,--=---c-ua- B il T TSI RS 4 400.00
110 wood sheet-piles, 30 feet long, @ 80@ per ft.,--- 2,640.00
Excavating about 1,200 cubic yards of sand

for gun block, @ 70, -mm~wcmmmece e cccacamccameaa 840.00
Excavating about 8,400 cubic yards of sand

for foundation, @ 30¢,==--memmm ool 2,520.00
295,000 feet, B. M., of Y. P. lumber for forms,

bracing, etc., @ $40 per M., =~-ceeccemmammaaaaaaas 11,800.00
Carpenters' labor, erecting forms, etc.,=veececnca-c- 5,500.00
About 23,500 cubic yards of concrete, @ $10,--=ne-ce- 235,000.00
Reinforcement, ==--~- i et TSI 11,280.00
Labor handling and placing reinforcement,------wweea- 2,200.00
Taking down sheathing and washing walls,~--cceceame-- 900 .00
Waterproofing, ~=——~=cammu o e 2,100.00
Iron work, hold-down bolts, etg.,--~m=mcocccccacceneaa 6,000 .00
Plumbing, fixtures, sewer pipe, etc.,---ce-mmccemccno- 1,500.00
About 5,000 square feet of roofing for

Interior Iooms, ~=-~-=w-ceom e cdcccaca——- 1,500.00
Blevators, oo emm e e e 10,000.00
Mechanical indicator,=-wwececcccmcaacncccccccccmccaas 2,500.00
Blectric pump for counter-weight well,ccvccmccnccaana 3,000.00
Two 52; 25-K. W. generating sets, complete,---e—cm-u- 10,000.00
Two (2) gasoline tanke,=e---=acmcmcme o ccccaeees 500.00
Switchboards, complete,==-mmecemocacomocmccccccccean. 600 .00
Installing generating set8, -~wemcccmccamcommaccccoaaas 500.00
Blectric lights, wires, etC.,~=cm-e-ccecocmcmcaccceoo 3,000.00
Trolley track, == mo oo e oo 4,000.00
Differential bloCks,==w==---cmmmmcoao o ccccmcccceaoe 600.00
Sand slopes, clay, soil, 80d, €tC.,-~cocemcmcecceoo—- 32,000.00
Painting, = emmm oo e 1,000.00
Hardware, nails, locks, etC.,~=ecccmcccccm;cocccoew—o 1,000.00

Contingencies, ~—w-cocammmmaaa .o 16,120.00

TOtal, ~=mmmmmmemcc e e $369,000.00

32. In submitting these three designs for Departmental action,
I desire to state that my preference is for type "A", though the
extrer cost of that type is considerably more than that of the others.
In works of such great importance, a few thousand dollars, however,
is a smell consideration, if the type itself is superior.
Moreover, while type ®B" has ny signature as the submitting officer,
it is not my design in any sense of the word, but was, in all essen-
tidl respects, the work of my predecessors.

33. In maeking the foregoing report, I have assumed that the
disappearing mount for 16-inch guns is settled, at least for the

four mounts to go to Cape Henry. I have, thereforé, refrained from
offering any suggestions of my own as to any other type, and will
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