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REPORT

OF

THE SECRETARY OF THE NAVY.

NAVY DEPARTMENT,

Washington, December 6, 1887,
To the President :

It is with much satisfaction that the Department is able to report
upon the occurrences of the past year. Many difficulties have stood
in the way of the creation of a creditable new navy. During the last
year many of these have been removed, and if it is the will of the coun-
try that we should *be possessed of a navy able to maintain, when re-
quired, the honor and dignity of the Government, it can now readily
be created.

When the last annual report of the Department was made this coun.
try lacked three manufactories necessary to the construction and ar-
mament of a modern war vessel, viz, that of steel forgings for the heav-
ier guns, that of armor for iron-clad vessels, and that of the secondary
batteries (machine and rapid-fire guns), an essential portion of the arma-
ment. Now all three manufactories are in process of construction un-
der contracts with the Department.

It was a fatal mistake for this country to be dependent upon any other
nation for its implements of war. Aside from all questions of national
dignity and pride, such implements are contraband in time of war, and
oould not then be procured from abroad, while the time required to pre-
pare a plant would make it impossible to extemporize a manufactory for
the occasion, and yet, without armor, and without higher-powered guns,
in the present state of the art no respectable contest could be carried

on, and the country would be substantially defenseless.
. ur
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The ease with which these difficulties were finally solved was most
surprising, and furnished another and most notable illustration of the
enterprise and cqurage of our business class. '

Two special boards the Gun Foundry Board, reporting in 1884, and
the Board on Fortifications and other defenses, reporting in January,
1886, and two special committees of Congress, reporting also in 1886,
had thoroughly investigated the problem of how to bring about the do-
mesticating of these industries, and had substantially agreed in their
recommendations. But the large public expenditures contemplated, in
the neighborhood of $35,000,000, served to delay Congressional action,
and the final adjodrnment of the last Congress without any provision
for our coast defenses seemed to have postponed indefinitely the desired
result.

The Navy Department had, in the summer of 1886, as an experiment,
consolidated in one advettisement all of its requirements for armor and
gun-steel for ships of war then authorized, stipulating that it should be
of domestic manufacture and giving an average of two and a half years
in which to produce and deliver it, which covered the time necessary
for the procurement of a plant. A period of about seven months was
allowed for the submission of bids, in order to afford an opportunity for
full investigation by expected bidders. The Department also opened
_correspondence upon the subject with the principal steel manufacturers
of the country. The interest awakened by the discussion and investi-
gations already had was stimulated somewhat by the influence of the
Department, and resulted, when the bids were opened, in a contract with
the Bethlehem Iron Company, under which a plant for the production
of armor and gun-steel is being erected at Bethlehem, Pa., second to
none in the world, it is believed. (Appendix, p. 459.) The efforts of the
Department were gengrously seconded by the Naval Appropriations
Committees of the two Houses, the sum of $4,000,000 having been in-
serted in the appropriation acts for the purpose indicated.

The bids were opened on the 22d day of March last, and, coming
at a time when the failure of Congress to make provision for the
country’s defense was being generally regretted, caused a feeling of
quite universal congratulation throughout the country. It marked a
most important step in the progress toward natiounal independence,
most sincerely desired, it is believed, by the larger portion of our people.

The policy which had thas been so successfully pursued in the matter
of armor and gun-steel was also followed in the matter of secondary
batteries, and with a like result.

The Department declined to make any purchases of the Hotchkiss
arms, previously adopted for our secondary batteries, except upon con-
dition that a manufactory was established in this country, and, by the
accumulation of orders, the inducement became in time sufficient to se-
cure the desired resalt.
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It is also gratifying to report that the representatives of the Hotchkiss
company have ascertained that with the superior tools in use in this
country in the manufacture of arms, the secondary batteries of ships
can be made here and sold at prices less than we lrave paid for their
foreign-made arms, and as low as they are produced there for any for-
eign Government. And such are the prices made to us by the company

In like manner the contracts for armor and gun steel are made at
prices within 25 per cent. of the European price for the similar article,
not greater than the difference in labor between the two countries, not
withstanding the heavy outlay for plant (estimated at $2,500,000) neces-
sary to be made to undertake the contract.

These gratifying results have been greatly stimulated by the ship-
building interest of the country. My attention was early called to the
fact that oar ship-builders were shut out from building for any foreign
Government by reason of the fact that neither armor nor gun steel nor
secondary batteries could be supplied in this couuntry. The construc-
tion of war-vessels for other countries has been a large industry for the
ship-builders of Great Britain.

It is believed that our private ship-yards can produce war ships equal
and perhaps superior to those produced elsewhere when these industries
shall have been established. The ship-builders have, therefore, zeal-
ously co-operated with the Department in stimulating and furthering
this object.

It is notable in this connection that the efforts of the Department to
raise the standard of the material for the ships has resulted in a ¢lass
of-material believed to be superior to that ever produced for any similar
purpose.

Some slight delay in construction of the cruisers under contract has
doubtless resulted, and much jarring and unpleasantness at first ; but,
at the present time, all concur that the quality of the steel has been
improved and that more reliable processes have come to light, and all
dissatisfaction has disappeared. Especially has the steel made upon
the Pacific coast been notable for its quality, and the counstruction of
the cruisers there may mark an important event in its industrial history.

THE NEW NAVY.

All of the unarmored vessels heretofore authorized by Congress are
in course of construction. The following table embraces the necessary
information concerning them. It includes those already completed.
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UNARMORED

o Dimensions. 5
e

a2 4
. §§ R &-g

Name. Type. Where bailt. Condition. | 58 % | 8 A
e 23 E g 2

K a o b<
3 i i1z 1
> K3 H g o

Feat. ll"ut.l Feet. | Tons.

Dolphin ......... Dlapntc]:h 1883/ Roach's......... Commissioned ..| 240 | 32 | 143 | 1, 485(*2, 240

vessel.

Boston.....c..... Protected [1883|... d0 .cccceeeno.].oid0 civenaeeae| 270 | 43| 17 | 3,180(+3, 780

cruiser.

Atlanta..... ceee]eeedo ... 1883|....do ......... efeeeOaianiianaa.]| 270 | 42 17 | 8,189;*3, 356

Awaiting trial..| 815 | 48} 19 | 4, 500]15, 000

Charleston....... Protected 1887 Union Iron ! Building........| 800 | 46 | 18} [ 3 730 :7.0001

cruiser. Works.

Baltimore........ ...do..... 1887 Cramp's ........|.... i R 315 | 484 | 19§ | ¢,413] , 000

Gun-boat No. 1...| Cruiser...[1887 ... do ........... a0 ... 230 {36 | 14 | 1,700(:3, 000

Gun-boat No.2...|....do ..... 1887 Columbian Iron |....do ........... 175 | 31 | 114 890,41, 1
‘Works, Balti- .
more.

Newark .........| Protected (1887 Cramp's........[. cedo...........| 310 49} | 18% [4,083 | 8 500

cruiser.

Cruiser No.4 ....|....do..... 1887)....d0 ..cccu..... 104(4,824 | (§)

Cruiser No. 5....|....do..... 1887| U‘nvioll‘i Iron 183 4,083 | (§)

orks.

Gun-boat No.3...| Cruiser. ..{1887, N. F. Palmer, |. 14 1,700 [;8, 400
Jr. & Co., Ches- “,,,|
ter, Pa.

Gun-boat No.4...|....do ..... 1887(....d0 ceeeennnnn. N [ SN 230 14 | 1,700(18,

Dynamite cruiser|............ 1887 Cramp’s......... Building........ 246} 268 9 ml )

llt';:lzu torpedo |............|....| Herreshofs....| Awarded ...... | 138 | 144 | 8% o9 (M)

af
* Indicated horse-power on trial.
t Guarantied.
¢ Guarantied. Indicated horse-power.
ﬁGnmntie«l speed, 10 knots.

Guarantied
Fatimatod by biddar,

20 knots.
b , 28 knots.
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S8TEEL VESSELS.

VII

e

B Batteries. E
% Total . (] 3‘;3
contract | Date of act =8
Bo coat of Contract | &
Type of engines. <% hall and "l”ﬂﬂ’&’,m executed. gé
2 Main, Secondary. | machin- 8. 3
] ery. 3§
20 ©
° 8
3 3]
Tom.l Mos.
Sl:flo scrow ver- | 411 | 1 6“B.L.R. | 2Gatlings ....| $315,000 | Aug. §, 1882 | July 23,1883 |..... .
cal compound. 2 6-pdrs. Mar. 3, 1883
447%= R.C.
Single screw hori- | 698 | 2 8 B.L.R..| 2 Gatlings....| 619,000 |....do ......][. ee.do ..., cesese
xon‘t“tl com- 66'B.L.R. ?)g-pgn. ...do......
poun: 2 3.pdrs.
2 1.pdr.
247== R.C.
237== R.C
eoeslOececiecacece..’ 698 | Same as Bos- | Sam wo as Boe- | 617,000 |....do ......|....d0 .c..o]..... .
ton. .
Twin screw, com- | 930 | 4 6" B.I.R..| 2 Gatlings....| 889,000 |....do...... July26,1883|......
und overhead 86/ B.L.R. |2 6-pdrs.
t:m. 25" B.L.R. | 2 1.pdrs.
4 47== R.C.
2 37*= R.C.
Twin-screw hori- | 710 | 287" B.L.R...| 2 Gatlings ....| 1,017, 000| Mar. 8, 1885 | Dec. 28,1886 18
sontal compound. 66'B.L.R. 4 6-pdrs. :
2 3.pdrs.
1 1-pdr.
4 37=== R C,
Twin-screw hori- | 000 48“B.L.R...| 2Gatlings....| 1,325 000 Aug.3,1886 | Dec 17,1886 18
zontal triple ex- 166’B.L.R. | 46-pdrs.
. 2 8-pdrs. .
1 1-pdr.
4 37== R.C.
d0..ccevnneennn.. 30| 86'B.L.R. | 2Gatlings....| 455,000 Mar.13,1885 | Jan.31, 1887 12
2 6-pdrs.
11par
-pdr.
28‘1?-?-3.0.
Single screw hori- | 130 | 4 ¢/ B.L.R. | 3 Gatlings ... | 247,000... do ...... Dec.22, 18868 12
sontal compound. 338 pdrs.
11.pdr.
237==R.C.
Twin-screw hori- | 850 | 1267 B,L.R ..| 2 Gatlings ....[1, 248,000 | Mar. 38,1885 Oct.27,1887 24
sontal triple ex- | 4 6-pdrs. Mar. 8, 1886
pansion. 2 3-pdrs.
1 l;pdr.
437==R.C
....do.. ceeee| 900 i ...dO......... Same as Balti- :1,350,000 Mar. 3,1887 Oct. 27,1887 24
more.
PO 7 S 900 ' 126’ B.L.R..'....do ......... 1,428,000 ....do ...... i00(..20,188‘1 A
eeee@0icenieiocee...| 340 i Same as No.1.| Same as No.1.; 490,000 ,....do ...... |Nov.15.1887 18
R . 340 ....do......... RN [ I 90,000 |....do ...... Nov.15,1887 18
Tm:::’tol', vertl- | 247 I 3 dynunlt'ze, zgm‘,llingu. I{::lt:ld- Aug.3,1886 | Feb.11,1887 12
o expan- guos, g -pdrs. g dy-
sion. plocxpan caliber. | ) 1.pdr. namite
l i237==R. C. guns,
eto.
Twin rtl bil pdrs. ’ggf,’gg Aug. 3,1886
screw, vertl-| 47 | 4 aotomobile | 23- ug.
cal, qu&ruple torpedoes. &
expansion.
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The most notable fact connected with the work of the last year con-
cerns cruisers Nos. 4 and 5, in the foregoing table. Congress by the
legislation of last winter put to the test the ability of the Department
and of American ship-builders to construct cruisers having the highest
standards. The law provided as follows;

The contracts for the construction of said cruisers shall contain provisions to the
effect that the contractor guaranties that when completed and tested for speed, under

- conditions to be prescribed by the Navy Department, the vessel shall exhibit a max-
imum speed of at least nineteen knots per hour; and for every quarter knot of speed
so exhibited above said guaranty the contractor shall receive a premium, over
and above his contract price, of fifty thousand dollars, and for every quarter knot
that said vessel fails of reaching said guarantied speed there shall be deducted from
the contract price the sum of fifty thousand dollars.

The requirements of the law have been observed a.nd these cruisers
are now under contract with adequate security for the attainment of
the results guarantied. American ship-builders havein these contracts
placed themselves in line with the foremost in the world.

These resuits were extremely gratifying to the Department. Both bid-
ders for these ships bid to reach the speed upon the plans submitted by
the Department. The plans purchased abroad constituted the basis of
the plans submitted to competition, but by the modifications made and
being made they are now beyond identification. Thus the result will
be as was originally contemplated, viz, adopting at the outset the best.
known methods, native inventiqn will enable us to improve upon them
and to keep pace with the most forward.

The following were the bids received for the contracts awarded during
tbe past year. A star marks the successful bid.

Tabular statement of proposals received and opened August 8, 1887, for the conatruction of
the cruiser Newark, authorized by the acts of March 3, 1885, and Maroh 3, 1837, and
of the two cruisers and the two gun-boats authorized by the act of March 3, 1887.

CRUISER No. 1 (NEWARK).

* The William Cramp & Sons 8hip and Engine Building Company, Philadel-
phia, Pa. (hull to be constructed according to the Department’s plans and
specifications; machinery to be constructed on bidder’s plans and speci-
BeAtions) cocceeniuiiniiiiiiiiiee e ceee e e ceecececans ceecsanaaan $1,248, 000

CruIskeR No. 4.

The William Cramp & Sons 8hip and Engine Building Company, Philadel-

phia, Pa. (hull and machinery to be constructed according to Depart-

wment’s plans and specifications).....cccceeveieieiiiiiiiiciiicioeceannns 1, 410,000
S8ame company (hull and machinery to be constructed according to bidder's

plans and specifications) ... ..o ..ottt iceceaaeae. 1, 325, 000
*Same company (hull and machinery to be constructed according to bidder’s

plans and specifications) .... ... ccoeeiiii i iiiiciiicieecisiaeee eeee 1,350,000
S8ame company (hull to be constructed according to Department’s plans

and specifications; machinery according to bidder’s plans and specifica-

12100 1,4C5, 000
The Union Iron Works, iron-steamship builders, S8an Francisco, Cal. (hull

and machinery to be constructed according to Department’s plans and

8pecifications)....ccceevuiiieneiieneiioicnnciecien cerenccosnaeneaaas 1,426,000
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Cruiser No. 5. N

The William Cramp & Sons 8hip and Engine Building Company, Philadel-

phia, Pa. (hull and machinery to be constructed according to Depart-

ment’s plans and specifications) ...... eeesscscecont sacannonas - $1, 410, 000
8ame company (hull and machinery to be constructed according to bid-

der’s plans and specifications).cc.c.ceeeeeicaniiiiiiiiiiiieiiaainnaa.. 1, 325, 000
S8ame company (hull and machinery to be constrnobed accordmg to bid-

der’s plans and specifications) .......cceeeceiniieiie i iiiinniaas .. 1,350,000
Same company (hull to be constructed accordmg to Department’s plans

and specifications, machinery according to bidder's plans and specifica-

tions) ..... eetececeas teemssceseecsecnasanacntancaes canann aceon onnns 1, 405, 000
*The Union Iron Works, iron steamship builders, San Franelsco, Cal. (bull

and machinery to be constructed according to Department’s plpns and

specifications) ............. eemessecectccccceacssuane sanans sonne cencens 1,426, 000

Award directed by the President, under power gonferred by the act of March 3, 1887.
(8ee Appendix A, p. xlv.)

GUN-BOAT No. 3.

The William Cramp & Sons 8hip and Engine Building Company, Phila-

delphis, Pa. (hull and machinery to be constructel according to Depart-

ment’s plans and specifications) ......cc.ceeeiii i ieaaaes . 495,000
® N. F. Palmer, jr., & Co.. New York, N. Y. (hull and machinery to be con-

structed according to Department’s plans and specifications)............ 490,000

GUN-BOAT No. 4.

The William Cramp & Sons Ship and Engine Building Company, Phila-
delphia Pa. (hull and machinery to be constructed according to Depart-

ment’s plans and specifications)......cceeeenne il ... $495,000
®N. F. Palmer, Jr., & Company, New York, N. Y. (hull and machinery to
be constructed according to Department’s plans and specifications). .... 490, 000
Tabdular statement of &:opomlo roceived and opened November 1, 1887, for the construction
of a first-class torpedo boat, authorized by ihke act of Augmt 3, 18836.
The Valcan Iron Works, Chicago, Il ..... tecececcscsascsccccscaccennans - $84,800
*The Herreshoff Manufacturing Company, Bristo], R. I......c..ccca.e.... 82,750

THE ARMOR-CLADS AND MONITORS.

By the act of August 3, 1886, the Department was authorized to con-
struct two armor-clad vessels, each of about 6,000 tons, and each to
cost, exclusive of armament, not exceeding $2,500,000.

As explained in the last annual report of the Department, it was de-
cided to invite the submission of plans for these vessels by naval archi-
tects in civil life athome and abroad, and a prize of $15,000 was offered
for any accepted design. Plans were received from various sources and
much interest was elicited. A board of naval experts was appointed
to consider the same and the award was unanimously made to the Bar-
row Ship-building ¢(Jompany, of England, for plans prepared by the
eminent naval architect, Mr. William John. One of these vessels will
therefore be built upon the plans of the Department and one upon
those of the successful competitor.



X REPORT OF THE SECRETARY OF THE NAVY.

The completion of the double-turreted moniters will be somewhat
delayed from the necessity of obtaining the armor from the Bethlehem
Iron Company under the contract referred to heretofore. Meanwhile
the matter is receiving careful attention. It is not deemed desirable to
order work begun upon these vessels in the navy-yard until they can
be pushed to completion.

COAST AND HARBOR DEFENSE APPROPRIATION.

Congress at its last session appropriated the sum of $2,000,000 for
coast and harbor defense vessels. This is the only appropriation here-
tofore made for a new navy, the disposition of which has not as yet been
determined by the Department.

A board of officers was appointed on the 18th day of August last to
consider the subject, and they have reported, but the recent unavoid-
able absence of the head of the Department has prevented a proper
review of the matter. Bids were opened ‘upon the 1st day of Novem-
ber last for the construction of one first-class torpedo boat, and two
bids were found to have been received ; one from the Herreshoff Com- -
pany, of Rhode Island, and one from the Vulcan Iron Works, of Chi.
cago. As both offer ample guaranties, and the plans submitted with
the bids in each case are satisfactory, both offers may be accepted. If
80, one will be paid for out of the appropriation for harbor defense
boats. Beyond this the Department is not disposed to go in the con-
struction of these unprotected torpedo boats. It is believed that at
present the facts are against them.

If one should sum np the results of the naval maneuvers of the last
year or two and admit the just consequences of the facts developed at
the trials, it would be admitted that the range of usefulness of the un-
protected torpedo boat is certainly very limited. When they can be
seen they can be easily destroyed by machine and rapid-fire guns.
This rules out all day fighting. No fleet has for years in its maneuvers
wasted time experimenting with the use of torpedo boats in day fight-
ing. The electric search light has, judged by the later trials, madetheir
usefalness at night extremely doubtful. They are of value only upon
occasions when they are invisible to an enemy. Such occasions are
rare. The smoke of battle might conceal them, and for a nation having
large classes of fighting ships they might prove of consequence, but
that is not our situation at present. Now and then an unusual night,
dark and foggy, would impair the efficiency of the electric search light,
and an occasion favorable for these boats Le presented. But the state-
ment of the fact that they are of value only upon rare and accidental
occasions should rule them out as a reliable weapon for coast and har-
bor defense. A nation can not select the nights when it will defend its
harbors. The occasions when it must are chosen by its adversary.

The foregoing observations only shift the problem a little. The
weapon carried by the torpedo boat is the most destructive known. Tor-
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pedoes—projectiles of all kinds con*-*ning high explosives—are incom-
parably the most powerful known. The abandonment of the unpro-
tected boat does not involve the abandonment of the projectile. The
facts concerning the unprotected torpedo boat have not as yet been
generally formulated into the conclusions above stated, but a careful
study of the facts has brought about a settled conviction upon the sub-
Jject which will govern the action of this Department.

In what way, then, shall the high explosive projectiles be carried so
as to certainly reach the object of attack in spite of machine and rapid-
fire guns? One method possibly now taking practical shape is that of
the submarine boat. Elsewhere in this report will be found a reference
to the latest and probably the most promising trial of this class of boat
thus far had. A number of claimants are pressing different devices for
these boats. In erder to ascertain whether any khown and certain re-
sults have yet been reached in the progress of this branch of the art, the
Department has, with the aid of the chief of the Bureau of Ordnance,
prepared an advertisement inviting all persons who offer to guaranty
the results of their work to submit proposals to the Department upon
the 1st day of March next. It will serve to sift the claims and may
result in an effective and operative submarine torpedo boat. It is
reasonably certain that boats entirely submerged, except as to a turret,
small and protected against machine-gun fire, are practicable.

The pneumatic dynamite gun is'a weapon claiming consideration in
this connection. Itsrange issuch as toavoid the necessity of approach-
ing closely to the object of attack, but the Department does not feel
authorized to expend anything further upon this weapon until a trial
shall have been had of the guns upon the boat now being built. If
this trial should be favorable to the gun, it would remove many doubts
and difficulties. This will be known within the next few months.

If these various devices fail, protected boats can be built of small ton-
nage, of light draught, proof against machine-gun fire.

To sum up this matter, the Department deems it unwise to follow at
present the course of the European powers in building unprotected tor-
pedo boats. It recognizes the power of the dynamite projectile, and
believes it practicable to embody it in such manner as to insure that it
will reach any desired object of attack in spite of known weapons, and
upon that problem it is engaged.

THE CONSOLIDATION OF NAVAL STORES.

In the last two annual reports of the Department the necessity for a
better system of handling the stores and supplies and for making the
purchases of the Department has been fully explained. During the
last year a new system has been inaugurated. There will hereafter be
accountability for the property and a respousible head to the business.
Requisitions for goods are to be made on the Paymaster-General, who
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becomes responsible for the purchases being honestly made, and his
subordinates at the yards and stations transact the business and keep
the accounts. The reduction in the expense of handling and caring for
the stores, including clerks, has been over25 per cent. (Appendix, p.476.)

THE SINGLE-TURRETED MONITORS.

I find myself unable to concur in the recommendation that the single-
turreted monitors be repaired and made ready for coast-defense vessels.

An examination of their characteristics shows that outside of the
ships in our own Navy, no antagonist could probably be found against
which they could stand for a moment. They were good vessels for their
time, but are entirely obsolete. The Admiral of our Navy, speaking
upon this matter in 1876, said : '

Our monitors are protected by only about 4 inches of laminated plates, have a
speed of less than 8 knots, with a tonnage of from 480 to 1,750 tons, and are armed
with smooth-bore gunsthat will not penetrate the 4-inch solid iron plates at 900
yarda (which the lightest iron-clads of foreign nations carry, backed by oak), while
the lightest foreign iron-clads average about 4,000 tons displacement, a speed of 12
knots, and their guns will send projectiles through the thickest turrets our vessels
carry, and they would run over and sink our squadron of small fry with hardly a
scratch on their paint work.

This comparison was made in 1876. If madein 1887,it would be still
stronger. A first-class modern iron-clad could safely anchor, surrounded
by a fleet of these monitors, without any danger of injury to herself, and
any one of her guns could send a projectile clean through the monitor
from stem to stern.

It would be little less than murder to send men in these at the pres-
ent time to encounter any recently built iron-clad.

I appreciate fully that it is only as a temporary expedient that it is
suggested, and with the thoughtthat in the absence of anything else
these might be better than nothing. This has been the theory upon
which over fifty, and probably seventy-five, millions have been spent
since the close of the war. It 8 time teo stop it, and be content only with the
best. If every dollar is made to count upon something of real value
waste will stop, and not before.

THE HARTFORD.

Congress, at its last session, appropriated specifically for the repair
of certain vessels, including the Hartford. When she was stripped it
was found that her repairs would largely exceed the estimate which
the Department had submitted to Congress, and upon which the appro-
priation was based.

The specific appropriation becoming exhausted, the power of the De-
partment to go further was doubtful, inasmuch as the anthority to ex-
pend the general appropriation of this Department ¢ for repairs of ves-
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sels ” is limited to those not requiring an expenditure of 20 per cent. of
the value of a new vessel of the same character.

It was decided, therefore, to suspend work, and allow the matter to
be regubmitted to Congress.

THE TENNESSEE.

Among the vessols dropped from the Navy Register and sold during
the past year is the Tennessee.

The account of the sale is stated elsewhere.

The history of this vessel is quite interesting and most illustrative.
She had a short'life, but, as a consumer of money, a brilliant one. Her
hull was built and she was equipped in the New York navy-yard.
Her machinery was designed and built under contract by the eminent
engineer, Mr. John Ericsson, costing $700,000. Her total original cost
was $1,856,075.81, Upon her trial trip, in January, 1867, she ran about
1,000 miles. She attained a speed of 16 knots and made a run of 15
knots per hour for four hours. She encountered a perilous storm, de-
scribed as a hurricane, which continued over twenty-four hoars. The
ship suffered considerably. The report of her commander says:

The engines moved off finely and worked perfectly during all the storm * * * her

machinery is as perfect as it need to be. It has undergone the severest test and not
once found wanting. She is the fastest ship I have ever seen.

The chief engineer says:

If the strength and workmanship of the machinery can not be depended upon then
no reliance is to be placed upon the performance of any steam machinery with which
I am acquainted.

Two years afterwards she underwent what was called ¢repairs,” and
the sum of $576,799.61 was spent upon her; all bat $73,000 of this was
put on her hull and equipment. It was the full price of a new wooden
hull of her size at that time. This was from 1869 to 1871. She then
made a cruise of three months and went into the hands of Mr. John
Roach to enable him to take out the machinery and boilers of John
Ericsson and substitute others of superior character. It was among
other things expected to give the ship a 144-knot speed for twenty-four
hours. When she had her trial of this new machinery in 1875 her
maximum speed was 10§ knots, and she had had put upon her an ex-
pense of $801,713.60 in addition to the value of her machinery and
boilers taken in trade by Mr. Roach at $65,000. This machinery had
cost $700,000; had not been in actual service six months; had never
been surveyed and condemned by a board of Government officers, nor
its value fixed by any Government board, but it was sold to Mr. Roach
a8 old iron.

That is to say, between 1869 and 1875 the Tennessee had had three
months’ service and had cost in repairs and improvements $1,443,513.21.

This was largely in excess of a fair price for a new ship of her charac-
teristica.
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Twelve years afterwards (on April 4, 1887) she is condemned by the
Statutory Board as unseaworthy and not worth repairing and ordered
sold, having had put upon her between 1875 and 1887 the additional
sum of $577,716.17. She brought $34,525 at the auction sale. She
had cost the Government $3,800,000 in round numbers and had done
about ten years of active service, outside of repair shops and navy-
yards.

It is often the subject of wonder what has become of the $70,000,000
spent upon war vessels since the close of the war, in view of the fact
that there is now no Navy. This bit of history will serve as an illustra-

tion. ) .
THE PNEUMATIC GUN.

The pneumatic dynamite gun has been developed by private enter-

prise to the point where it merits immediate attention. The constant-

strife for mastery between the offensive and the defensive implements
of war results periodically in new devices, changing entirely existing
conditions. The improvements in armor and in the range and power of
guns may be said to have kept pace each with the other. Bat as the
weak point of an iron-clad is in its unprotected bottom, invention has
been directed to torpedoes and torpedo-boats, and these have been
almost a mania with European powers during the last five years.

Meanwhile the developmént of the machine gun, and the introduction
of steel nettings as a protection against the approach of the torpedo-
boat or the torpedo have limited so greatly the range of usefulness of
the torpedo-boat as to have caused a considerable distrust of its avail-
ability as a weapon. The principal difficulty is that its range of tor-
pedo fire is so short that it is obliged to approach within a few hundred
feet of the object of attack, which subjects it to destruction by machine
guns.

The pneumatic dynamite gun attacks the problem by a new method.
The company has demonstrated that by the use of pneumatic power
projectiles containing large quantities of high explosives can be fired
with safety and considerable accuracy a distance of between one and
two miles.

Whatever destruction a torpedo can do this projectile can do if ac-
curately placed. Againstits method of attack neither nets nor machine
guns are of any considerable use. It can be fired at such a distance
as to be beyond the effective range of machine guns and the line of
flight of its projectile escapes nets. There are questions yet to be
settled before its efficiency for naval purposes can be fully determined.
This invention, like every other, has its own peculiar problems to
solve, but the zcal and intelligence thus far given to the development
promise ultimate success.

It will at once be apprehended that in order to insure immersion of
the projectile (necessary to the highest destructive power of the dyna-
mite) the line of flight of the projectile must be in the arc of a circle—
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similar to mortar fire. To drop a projectile at any given point with
such a line of flight has hitherto been deemed impracticable. The first
impression of every expert has been to reject the gun for probable in-
accuracy. The company has, however, claimed that by the use of
pneumatic power an absolutely accurate and determinate force is em-
ployed and this element of umcertainty removed. The demonstration
has reached this point, that, given a fixed platform for the gun, as wounld
be the case in coast defense, and opportunity for previous experiment
to determine range, projectiles can be lodged at any desired point with
great accuracy. The force can be gauged to a pound.

For coast and harbor defense, to be fired from land batteries, its ac-
curacy is substantially established, but for naval purposes other ele-
ments of difficulty intervene. .The movement of the vessel destroys
the possibility of ayailing of a range previously determined by experi-
ment. An accurate range-finder is necessary. Those hitherto employed
for determining the distance of objects have required a longer base-
line than can be had on board ship. Other difficulties also arise for
consideration. However, the problems to be solved to make it thor-
oughly successful for naval purposes are receiving the most zealous and
persistent study, and it is believed by those interested that in time all
will be worked out.

This gun developed to its present point exclusively in this country
and by private enterprise promises to be the most notable event of the
year. The claim made for it is quite revolutionary. It is claimed that
by increasing the caliber of these guns an accurate range of from three
to four miles can be had from a land battery, and that projectiles can
be used containing not less than 400 pounds of high explosives. The
present demonstration where the accurate range of one mile is shown
renders the claim not greatly improbable.

The importance of this matter is somewhat due to the fact that the
guns are not difficult of constraction, nor, compared to other weapons,
expensive, and could be made at any one of a dozen steel manufactories
with their present plant; and unless there is something very greatly
wrong in the assumed destructivencss of torpedoes and high explosive
projectiles the gnn must be ranked as of extreme importance.

The experiments witnessed by officers of the Department and their re-
port will be printed in the appendix to this report. (Appendix, p. 483.)

THE NAVAL RESERVE.

The policy of this country has always been opposed to the establish.-
ment of large permanent naval and military organizations. This policy
for a country with a great coast line and important commercial interests
almost necessitates the maintenance of auxiliaries in the way of naval
and military reserves. The land forces have such auxiliaries in the
shape of State militia or national guards. These constitute large bodies
of troops, well organized and equipped, thoroughly well trained and dis-
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ciplined, ready to take the field and to become a part of a regular mili-
tary establishment when required.

A public feeling seems to exist for the creation of a naval reserve.

Committees of the Chambers of Commerce of New York and San
Francisco have passed resolutions urging the organization of such a
force, as a means for providing for the coast defense and meeting the
increased demands of the regular naval establishment for men and
vessels upon the outbreak of war. Inquiries have also been made at
the Department from cities of the Great Lakes, and meetings have
been held in cities of the South indorsing the formation of sauch a na-
tional organization.

The Department has informed itself fully of the different systems of
organization for coast defense and naval reserves at present in force in
foreign countries, and is prepared to formulate a general plan for a
similar organization to meet the requirements and conditions of our own
institutions. It should resemble in organization that of the militia or
national guard, rest upon the foundation of loeal interest, contemplate
the employment and rapid mobilization of steamers enrolled on an aux-
iliary navy list, and be calculated to produce the best results upon a
comparatively small national expenditure. I ask for this question the
earnest consideration of Congress.

1t may not be out of place as a branch of this subject to call atten-
tion to one of the incidental consequences of the policy pursned by
other countries in this matter of a naval reserve. In time of war troop
ships or transports are in great demand. Several European Govern.
ments make an annual contribution, based on tonnage, to companies
constructing new vessels. The consideration to the Government is a
counter agreement, permitting the Government to take such a vessel for
a transport in time of war upon terms named in the agreement. The
Government officials are also consulted as to her mode of construction,
aud she goes on to the naval reserve list. These payments are inci-
dentally in the nature of a subsidy to.the ship-owner, and this, with the
liberal payments for Government transportation of mails, etc., keeps a
a large fleet of merchantmen afloat as a reserve ready for a time of
war. Without ships and trained seamen there can be no naval reserve.

A notable illustration of the generosity and courage with which Eng-
land pushes her shipping interest is seen in the manner in which she is
at this moment dealing with the trade of the North Pacific. It has
been thus far principally under the American flag and contributory to
San Francisco and the United States. The British Government and
Canada together are proposing for the establishment of a line of first-
class steamers from Vancouver to Japan. The subsidy is likely to be
$300,000 annually—£45,000 from England and £15,000 from Canada.
There will also be contributed from the naval reserve fund probably $5
per ton annually for each ship constructed for the roate, which will in-
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crease the sam by probably $125,000. Under such competition it is
quite easy to conjecture what will become of the American flag and our
resources in the way of a naval reserve in the North Pacific.

WAR VESSELS IN COMMISSION.

The North Atlantic Squadron remains under the command of Rear-
Admiral Stephen B. Luce, and consists at present of the following ves-
sels: Richmond (flag-ship), Atlanta, Ossipee, Galena, Yantic, and Dolphin.
The Tennessce was put out of commission at the navy-yard, New York,
January .20, 1887, and the vessels above mentioned, with the exception
of the Galena and Yantic, have joined the squadron during the past
year. The Richmond, Galena, and Yantic made a cruise to the West
Indiecs last winter, and the entire squadron has cruised along the coast
of North America as far as the Gulf of St. Lawrence, one of the ships
going up the St. Lawrence River to Quebec and Montreal. '

In September last the squadron was ordered to Philadelphia to par-
ticipate in the ceremonies attending the centennial anniversary of the
adoption of the Constitution of the United States, after which it as-
sembled at Newport for fleet drills and maneuvers in connection with
the course of instruction at the Naval War College. The vessels of the
squadron are now at New York and Norfolk preparing for winter cruise.

The South Atlantic Squadron continues under the command of Rear-
Admiral Daniel L. Braine, and is composed of the Lancaster (flag-ship),
Tallapoosa, and Alltance. The latter ves-el joined the squadron in
June last, having sailed from the United States for her station via the
Mediterranean Sea, Suez Canal, and east coast of Africa, and having
visited en route the principal ports on the coasts of South Africa,
Madagascar, and the Comoro Islands. The Lancaster and Tallapoosa
have been employed daring the year in the waters of Brazil, Urangnay,
and the Argentine Repablic.

Rear-Admiral John Lee Davis remained in command of the Asiatic
Stationuntil November 22, 1886, when he was relieved by Rear-Admiral
Ralph Chandler, who continues in command of the United States naval
force on that station. The squadron is now composed of the BRrooklyn
(flag-ship), Omaha, Marion, Essexr, Monocacy, and Palos. The Marion is
now at Panama for new officers and men, and will, when they have been
received on board, return to her station via the Sandwich Islands. The
vessels of the squadron, during the past year, have been actively em-
ployed in the waters of China and Japan; and one or more of the ships
have, daring the unsettled coundition of affairs in Corea, been kept in
Corean waters for the protection of our interests in that recently opened
country. The Brooklyn and Esser have joined the squadron since my
last report. The Ossipee has returned to the TUnited States, and been
assigned to duty on the North Atlantic Station,

7898 N——11
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The Pacific Squadron is now under the command of Rear-Admiral
Louis A. Kimberly,Rear-Admiral E. Y, McCauley having been detached
therefrom November 6, 1886. The squadron consists of the Vandalia
(flag-ship), Juniata, Mohican, Iroquois, Adams, Alert, Pinta, and store.
ship Monongahela. The Hartford, needing extensive repairs, was sent
to the navy-yard, Mare Island, Cal,, and put out of commission Jan-
uary 14, last. The Vandalia, Juniata,and Alert have joined the squad-
ron during the past year. The Mohican has returned from her cruise
to the islands of the South Pacific. The vessels of the squadron have
cruised during the year along the west coasts of Mexico and Central
and South America, and owing to the disturbed condition of affairs in
the Sandwich Islands it was ddemed advisable to send Admiral Kim-
berly with his flag-ship and three other vessels of his command to Hon-
olulu for the protection of American interests. Three of the vessels of
the squadron are still in Hawaiian waters, and will remain there until
"affairs become tranquil. The Adams has recently been dispatched from
Honolulu to the Samoan Islands at the request of our consul at Apia.
The Pinta is still employed exclusively in Alaskan waters.

Rear-Admiral 8. R. Franklin, having reached the age of retirement
on the 24th of August last, he was that day succeeded in command of
the European Station by Acting Rear-Admiral James A. Greer. The
Kearsarge has returned to the United States and been put out of com-
mission. The force on this station now consists of the Pensacola (flag-
ship) and Quinnebaug. The Pensacola has been ordered to the United
States, to arrive in January next, for relief officers and men. Both
vessels have been actively engaged in cruising in the Mediterranean
during the year, and the Quinnebaug has also made an extended cruise
along the west coast of Africa. )

The vessels of the training squadron remain the same as in my last
report. The three cruising ships, the Saratoga, Jamestowen, and Ports-
mouth, have made the anuual practice cruises to the West Indies and
to Europe.

The vessels on special service are the Despatch on the Atlantic coast,
the Ranger in the Pacific, engaged in surveying and sounding on the
coast of Lower California, and the Michigan on the northwestern lakes.

The Thetis was put in commission at the navy-yard, New York, in
January last for special service in the North Pacific Ocean. She left
Hampton Roads, Virginia, May 7, 1887, and arrived at San Francisco
October 17, en route to Alaska.

The Trenton, Boston, Enterprise, and Nipsic have recently been put
in commission, but not yet assigned to any squadron.

[A detailed report of the movements of the vessels will be found in
the Appendix, p. 16.]
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APPROPRIATIONS AND EXPENDITURES, 1887.

Amount of appropriations for the fiscal year 1887....... .cccac...... 813,189,153, 73

Drawn from said appropriations to June 20,1887 ................... 10, 835, 102. 25

Balance undrawn July 1, 1887 ....c.ivieeniiiecnienaeccannns 2,354, 051. 47

Due general account of advances to June 30, 1887 .................. 1,712, 146. 03

641, 905, 44

In bands of disbursing officers June 30, 1887............ cevaece ceaee 202, 969. 07

Actual balance available unexpended July 1, 1887......ccccuunenn.. 934, 874. 61
Amount drawn to November 30, 1687................. $§1,035,585, 40
Refunded during same period................. Q..... 236, 044. 15

799, 541,25

. 135, 333. 26

In hands of disbursing officers October 31, 1887 ....... .cc... ... ceee 29, 258.96

Balance available December 1, 1887......... ceeccsecasecanacs 164, 592, 22

This balance will be still further reduced by outstanding liabilities.
The following table exhibits the appropriations, expenditures, and
balances under each particular head of appropriation.

Statement of appropriations and expenditures for the fiscal year ending June 30, 1887,

Approp Amount
llompror drawn during| Balances un-
ear en fiscal year | drawn June
endin J une 380, 1887,
uve 30, 1685, 30, 3857,
Ryolﬁuluy ......... eeteecesaerencsacsnctocacssacanans n,oooooogg "'2 gg _tl.ssg.%uz
cuungut Navy ....... . 1oZ 000. 00 50 0: 234,50
Pay of the Corps 649, 642. 00 81 110, 091.19
Pay civil members Naval Advisory Board.. . 5, 500. 00 40 480. 60
snm-mr'. opartment of the Marine Corps ......... 199, 646, 50 18 6, 770. 32
aval Amde-r “ . lz. :g(l’:z 25 2 g};g
l. \VuCollo‘o .- 6, 000. 00 :1’3 ' 494,90
Ordnanoe and ordnance stores 109, 300. 00 2 4, 006, 28
lcplr- (Ordnance) }&%% 2 li.gcg
om 003. . 38 1.

I | "28000.00 »| UEea
n.nl training 8. 000, 00 5 2,331.45
Maintenance 170, 000. 00 ] 10, 627. 31
Mavy-yard, Brookl 100, 000. 00 47 68, 376. 53
Navy-yard, 213, 606. 00 40 | 123,931.60
Ropairs and 125. 000. 00 86 1,619, 14
Naval Asylum, Phﬂnlolphh. Pl % % gg 40 }g. % %o‘
Naval bospital 30. 000,00 & e
Repairs ( 15, 000. 00 42 112,58
Provisions, Ma 1, 052, 000. 00 57 250, 051. 43
Construction repair g:g: % % % g: m g
Coutingent (Bureaus)... 119, 500.00 5l 45,080, 49
216, 671.25 22 11, 443.03
189, 153. 72 | 1 102. 25 051. 47

Dulutmtdu‘nen! Aooonntofulvmu.l’nneao 1 0 835 H 3,
...... eeveercaceacercecreccenectteniasatecsrcsccccsanl.cesnaccerean: cecesnanseescss| 1, TIZ 148,03
908. 44
In the hands of disbursing officers June 30, 1887 ...........|ccoceeecccecil ceeennnannnn.. &mm
934,874 51
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The total amount of the appropriations above given for current ex-
penses exceeds that stated on page 14 of the last annual report $253,595,
on account of a different classification of objects.

ESTIMATES AND APPROPRIATIONS, 1883 AND 1889.

The estimates for the Navy and Marine Corps (including salaries and
contingent, Navy Department) for the current fiscal year amounted to
$25,689,479.02, and the appropriations to $26,182,723.79.

The estimates for the fiscal year ending June 30, 1889, amount to
$23,427,940.13, or $2,161,538.89 less than the estimates,and $2,754,783.66
less than the appropriations for the current fiscal year.

The following table is a coﬂparative exhibit of the appropriations

for 1888 and the estimates for 1889:

Appropriations for 1888 and estimates for 1889 for the Navy and Marine Corps.

88 sasessses

Current expenses. A"];I;:o&g;‘- x'ﬁ';'g:' for
Pay of the Navy.ccceeeeeeneciececieeeececcncnccecaccecccccacaccannnes $7, 000, 000. 00 $7, 082, 404.
Pay, miscellaneous. 205, 000. 00 225, 000.
Contingeunt, Navy .. 7, 000. 00 7, 000.
Contingent, Bureaus..... 120, 500. 00 135, 500.
Civil establishment, yards 199, 132, 84 214, 235.
Marine Corpg, pay.......ceeeceeeenenn. 651, 662. 88 663, 781.
Marine Corps, quartermaster’s department.. 240, 628. 62 828, 560.
NavnlAmdem{ Y 203, 830. 45 195, 813.
Burean of Navigation:
Navigation and navigation supplies............cccveeieccaianncee 83, 500, 00 130, 000.
Ocean surveys 5, 000. 00 10, 000.
Publication of surveys of Mexican coast 6, 000. 00 10, 000. 00
Coaster's Harbor Island ......cceeeeieeeneiiiaiacecneecpioccoceceforeeenoannnnnen. 12, 400. 00
Bureau of Ordnance:
Ord and ord terials..... ecesececee 120. 400. 00 170,000. 00
REPAILS ... eceeenneencccecrenecaranncennsennenn 15, 000. 00 , 000,
Torpedo Corpa............. cesscscscancanson 57, 800. 00 , 500, 00
Bareau of Steam Engineering:
Steam MIChiNery .ccovereeeeereccnarcosssesocasccasscacan 675, 000. 00 800, 000, 00
Bureau of Counstruction and Repair:
Construotion and repair ...... 900, 000, 00 900, 000. 00
Bureau of Provisions and Clothing
Provisions ... ............. eeecereserscscesasssscosanssaceace .o 1,121, 000. 00 1,217, 476. 50
Bureau of Yards and Docks:
General MAINtENANGCS .cc.ccvvevececnrccrcecccasccercatccncascncanas 170, 000. 00 , 000,
Naval Asylom.....ccocceceanannnne 63, 167. 00 90, 111. 00
Repairs and preservations.. 450, 000. 00 400, 000, 00
Bureau of Medicine and Surger,
Medical department . . 57, 500. 00 60, 000. 00
Naval hospital fund. 30, 000. 00 30, 000. 00
Repaira .....c..cc..... 185, 000. 00 25, 000. 00
sureau of Equipment and Recruitlng:
Equipment .......ccciiiiiiiiiiiiniccnoncncian cectcetcncnestcanas 025, 000. 00 735, 000. 00
Transportation and recruiting ...ceccceeeeeecans .er 28, 000. 00 30, 000. 00
Training station, Coaster's bor Island ... .cecceeeeinncnnnnn.. 14, 000. 00 80, 000. 00
Total current expenses ..... ceeees eeeeseces cecececncicaneans 13, 066,121.79 13, 710, T82. 57
OTHER OBJECTA.
Inoreasc of the Navy ...ccceveiiiencncenccnns eeneseoreasrasesatiansnn 11, 048, 362. 00
Bureau of Ordnance......... cccocceccnnann
Bureau of Construction and Repair........
Bureau of Steam Engineering ...... [
6, 500, 000. 00
Improvements at yards and stations:
Bureaun of Yards and Docka.. ............ ceeesenens .
Bureau of Construction and Repair ............... 000.
1, 190, 591. 56
Naval Audemiz
Purchase of ground......... cescees cecesescasensane 108, 000. 00
Steel practice ship.....cc.ccoeevieiaannn.... cesecees  275,000. 00
Converting hospital into quarters.................. 10, 00v. 00

cececscerqessre-




REPORT OF THE SECRETARY OF THE NAVY. xxt

Appropriations for 1838 and estimates for 1689 for the Navy and Marine Corps—Cont'd.

- Current expenses. ﬁgg:‘igg"‘ E'“';'s'st‘;_' for
OTHER OBJECTsS—continued.
New Naval Oh-rrutory (Navigation) .......ccceeenicccnccncennnnns $60, 000. 00 $300, 000. 00
N“d quﬂul pcrk. Vorfolk (Medicine and Surgery). ....“6.666.66. 5, 000. 00 5, 000. 00
.............................. , 000,
N bnmoh n Leqmo ...................... 20, 000. 00
o S il S 80, 000, 00
of Ordnanoe :
Main and secondary batteries for four new ships, in
BETVIOO ceuveiiiiiieneantetetenceie et e 445, 000. 00
General armament, modern secondary batteries, and 233, 250,00
Modern gmu..d ‘ammunition for cadets at Naval " m’ o
lodm nlndl;l;;ugllion for tnlnlng .qu&dmn €5, 000. 00 .
Proof of paval armament..........cceecennnneqennn 6, 000. 00
X Do, e [T T 818, 250. 00
* and - DY . coceenciccecaccceccreraccccncaccsannaccnns 314, 896. 00 364,316. 00
Printing and binding 60, 000, 00 ,
Porchase of the Stilstto ..... 25, 000. 00
Repair of Hartford and other v s ( 200, 000. 00
Hoepital snd wharf, Widow's Island (Medicine and Surgery) . 50, 000. 00
;::ahg ':mnd, ADDApolis (OTUDANCO) ..cveveeeneenenracnnensen gg, % gg
Rellef acta | ¢ 00): o 20, 960, 00
Contingent (Provisions and Clothlng) (lpochl) .......... 20, 000. 00
Total for all pRIPOSEs......ccceeeuieniiianioniecncccncncaccane. 26,182,723.79 |  23,427,940.13

Of the amount appf'opriated for the current expenses of the present
fiscal year, there has been drawn from the Treasury, after deducting
sums refunded from July 1 to October 31, 1887, $2,833,040.65, or
$865,563.29 less than during the same period of the past fiscal year.

SALES OF CONDEMNED VESSELS.

The following-named vessels, stricken from the Navy Register under
the provisions of the act of August 5, 1882, as ‘“unfit for further serv-
ice,” have been 8old during the year, as anthorized by the act of March
3, 183, viz: The Tennessee, Powhatan, and Ticonderoga, at New York,
and the Cyanre, Shenandoah, Lackawanna, and Wachusett, at Mare Island.
Proposals were invited for these vessels by public advertisement, and
opened July 30. There was no offer for the Tennessee. The Govern-
ment received for the six others $91,180, which was $22,180 in excess of
their appraised value.  Of the amount so received $1,791.13 were
paid for advertising, $72,004 have been covered into the Treasury as
“‘miscellaneous receipts,” and $17,384.87 retained on deposit with the
United States Treasurer, to be used should it be determined to break
up the hulk New York, on the stocks at the Brooklyn navy-yard, and
the Antietam now at the Leagune Island yard, and to cover outstanding
advertising bills.

The Tennessce was reappraised and, by authority of the President,
and in pursuance of the act of March 3, 1883, sold at public aunction
September 15, for $34,525, which was $6,525 in excess of her reap-
praised value. The net amount realized from the sale of the Tennessee,
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|
after payment of the auctioneer’s commission, was $33,661.88, which has
been deposited in the Treasury and will be covered in as ¢ miscellane-
ous receipts.” The New York was offered at auction at the same time,
but no bid received equal to her appraised value.

As soon as temporary provision can be made at League Island for
the Marine guard quartered on the Antietam (no longer suitable for
that purpose), it is proposed to offer her for sale.

A detailed account of the receipts and expenditures by the Secretary
of the Navy, connected with the sale of condemned vessels, will be
found in the appendix (p. 8).

SALES OF GOVERNMENT PROPERTY.

A detailed statement of the receipts from the sales of Government
property pertaining to the Navy, as shown by deposits in the Treas-
ury, from November 1, 1886, to November 1, 1887, will be found in the
appendix. The total deposits, which embrace premium on exchanga,
rents, and articles supplied other departments of the Government,
amounted to $247,870, of which $189,630.74 were covered into the Treas-
ury as ‘ miscellaneous receipts,” and $58,245.26 credited to the ap-
priations to which they belong, in accordance with law. This statement
does not embrace the amounts received from the large sales at Ports-
mouth, N. H., Boston, and San Francisco, which have not yet been
deposited in the Treasury, and may amount to $100,000, or more; the
accounts not having been fully adjusted and outstanding advertising
and other bills paid. It includes, however, the sum of $72,004 of the
amount mentioned in this report as realized from the sale of condemned
vessels. (Appendix, p. 10.)

AUTHORITY TO CONSTRUCT NEW SHIPS.

It has not been the custom of the Department of late years to specify
the forms and characteristics of vessels recommended to be built. It
has seemed wise to leave these matters to the dispasition of Congress.
The Department is prepared to proceed with the constraction of armor
clad vessels and recommends the commencement of two additional ones
to cost exclusive of armament not exceeding $6,000,000, one to be built
by contract and one in one of the navy yards.

It also asks for authority to build three more fast cruisers of the
highest type.

Attention is called to the report of the chief constructor where it is
stated that in six years but four of the present cruising ships will re
main serviceable. The present Navy, in other words, will have disap-
peared at that time. (Appendix, p. 286.)

DEVELOPMENTS OF THE YEAR.

The steam trials of the year have indicated the great increase in speed
and ratio of power to displacement in vessels recently designed. In



REPORT OF THE SECRETARY OF THE NAVY. XXIII

some cases this has been obtained by sacrificing many other qualities
which are essential in a war vessel.

Among the fastest vessels tried during the year may be mentioned—

The Dogali, a lightly protected steel cruiser of 2,000 tons’ displace-
ment, bailt by Armstrong, Mitchell & Co., and purchased some months
since by the Italian Government. This vessel is reported to have de-
veloped a speed of 19.6 knots on the measured mile trial with 7,600 I.
H. P.

The Chinese cruisers recently completed at Elswick,and now in China,
present some remarkable features. They are of but 2,300 tons displace-
ment, very effectively protected by internal armor (protective deck),
carry a heavy battery of three 8-inch and two 6-inch B. L. R., besides
the secondary battery, and are said to have developed a speed of over
19 knots, and more than 6,000 I. H. P. " (The vessels were probably
light when tried.)

The Undaunted, one of the new class of Enghsh belted cruisers; a ves-
sel of about 5,000 tons, developed, on a four-hours’ forced-draft trial, an
average speed of 18.9 knots, with 8,602 I. H. P., the vessel being
brought to her normal load displacement.

The Galatea, of the same class, which has Just completed her trials,
ander the same conditions, has attained an average speed of 19 knots,
with 9,200 I. H. P.

But the most remarkable vessel produced during the year is the
Spanish cruiser Reina Regente. This vessel, built by Messrs. Thomson
of Clydebank, was tried in October last, sixteen months after her keel
was laid. She displaces about 5,000 tons at normal draught, is most ef-
fectively protected by internal inclined armor (protective deck), carries
an exceedingly heavy battery, among which are four 9.45-inch B. L. R.,
handles with great rapidity and ease, possesses an unusuaally great
radius of action, and has developed the greatest speed yet attained by
any general-service fighting-ship. The official report of the Reina Re-
gente’s trials for two hours under forced draft, and displacement at 4,800
to 5,000 tons, announces the mean speed as 20.6 knots, with about 11,500
L H.P. On the natural-draft trial the speed developed was 18.7 knots,
and 1. H. P, 7,780.

If the expectations entertained for the new cruisers, 4 and 5, and the
Baltimore, now under contract, are realized, it 18 believed that they will
prove as efficient as any other vessels of the same class and date of de-
sign.

The cruisers in process of coustruction in France and Germany cor-
respond closely with our new cruisers in size, speed, and battery power.

Triple-expansion engines, with high piston speed and systems of forced
draft are now in universal use in all modern war ships.

In a few vessels of recent design the number of propellers has been
increased to three.
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The important developments of the yearin the United States leading
to the early domestic supply of gun forgings, guns, and armor are re-
ferred to in detail elsewhere. ’

Competition among the manufacturers of steel battering shell abroad
has produced projectiles giving wonderful, although somewhat incon-
sistent, results. One of a lot of 200 Holtzer 12-inch chrome-steel shell
(ordered by the Admiralty), and recently tried in England, was fired
through a new Brown 16 inch compound plate and 10 feet of solid back-
ing, and was stopped by an old armor plate in the rear. The plate was
broken in two parts, and cracks were developed over its surface; the
frame at the back was broken, and the plate moved back bodily 4 or &
inches. The projectile was found to be so little deformed that it might
have been fired again.

Rapid-fire guns are being rapidly developed and are fast assuming
an importance which will permit them to form the principal batteries
of certain classes of vessels.

The higher calibers are the 9-pounder and 33-pounder Hotchkiss,and
the 30-pounder and 70-pounder Armstrong. These guns are built
wholly of steel, and retain the peculiar features of rapid loading, ex-
tracting, and pointing of the smaller calibers.

The Armstrong 30-pounder has been recently tried. The gun was
fired ten aiwed rounds in forty-seven seconds. The initial velocity ob-
tained is reported as 1,900 foot-seconds, with' a powder pressure of
about 14 tons; the weightof powder charge being 9 pounds. The weight
of this gun is 1.7 tons, and the estimated penetration in wrought iron
about 7 inches.

The 70-pounder Armstrong (weight 3 tons) has also been fired with a
charge of 34 pounds and a projectile of 70 pounds, giving a velocity of
1,950 foot-seconds. The builders believe this gun can be fired at the
rate of eight or ten rounds per minute, and that the penetration in
wrought iron will be more than 10 inches.

The establishment of the home manufacture of rapid-fire and revolv-
ing cannon is of great importance to the country. Reference is made
elsewhere to the contract made with the Hotchkiss Ordnance Com-
pany for the manufacture of the Hotchkiss guns in the United States.

The manufacture of another gun of the rapid-fire type, the Driggs-
Schroeder, of American invention, has been undertaken by a prominent
firm. A 3-pounder gun of this model has been built and is now at the
Naval Ordnance Proving Ground for trial.

The manufacture of the newbrown powder has been successfully de-
veloped by Messrs. Du Pont, and the American powder is found upon
trial to give results quite as good if not better than those obtained
from similar powder purchased abroad.

The pneumatic gun spoken of in my report of last year has been
tried.before a naval board, and comment upon it is made elsewhere.
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In Europe the work of constructing fast torpedo boats has remained
in the hands of private builders. The unprecedented speed of 26.18
knots has been attained by the Ariete, a 147-foot twin-screw boat built
by Thornycroft & Co. for the Spanish admiralty. Messrs. Yarrow &
Oo. have also completed two single-screw 135-foot boats for the same
Government, named the Azor and Halcon, which on trial, carrying 17
tons, recently developed, respectively, 24 and 23} knots, which is the
best result attained so far by boats of that size. Earlier in the year
this firm also built for Italy two twin-screw boats 140 feet long, ot 100
tons displacement, which made 24.96 and 25.1 knots for 8ix runs over*
the measured mile.

Other firms in England and many prominent ones on the continent
continue to supply remarkably fast and able boats. The accompanying
table shows the number owned or building in October, 1887: '

(loas than 100

o inlon Third class

Deep-sea First class |(feet in length

Nation. class (over |(from 100 feet| and includ- ('t:;ﬂ' c':;';':_‘:” Building or or-
13? feelt” in tollm fel:t) in lnwWo fitted with tor- dered.
ength). en, car-
& st ried on board Pedoes).
ship).

England................. 2 49 80 420 | 10 first class.

.................. 6 20 50 120 | 5 deep-sea, 42

first class.
Italy. (Total numberto 2 38 23 |180 steam |2 deep-sea, 43
be 190 by 1898, ten of launches tobe | first clasa.
which are to be deep- increased to
soa class.) 250 by 1898.

.................. ] 23 34 |138 steam|2 deep-sea 38
launches fitted | first class.
with spar tor-
pedoes.

Germany..cceecenrnnnen. 3 47 48 |iceeiiiiiiiennaans 2 deep-sea, 19
first class.
................. ] 18 8 |iceececccccniecas.| 2 deep-sea.
TArKOY .cccccerecccecccs]| conencnnnenan 19 |2submarine.|.c.ccceeeeeneene.. deep-ses, 156
rat class.
?-l.n ................... 6 7 2 |ieeeerioccennacnns 50 to be built.
OO0 ccecncncannncns [ P 1 PR,
2 submarine.
Deamark.....c..ceeeennn.|iceeanannnans L 11 | 5 mining-boats..| 14 first ol
14 secon
class.
Sweden and Norway ....|.ccccouueeeens l; 28 1 mining-boat
Portagal ..ocociiinenni]eennniiianens 3 2 Jeeeeceienenncaanes 3 firat class.
Japan..cceceiennnnnn... 1 armored 4 4 |eeeeiieencnncaann 17 first class.
Ching ..ccecevannannnnne. 1 17 (]
‘Brull ..... B.o .b.lio ................... [ 2 P o 15
rrnnno LT 7 O e T F
Chili ......... l., .......... leeessssesoncoac|osecencencaces | T PR
English Colosies ......... | 2 1 B fieerierrnnrenenes

During the present year there is a falling off in the numbers built,
bat this is partly due to the fact that heavy orders given to different
firms in 1886 have been nearly all filled, and more particularly because
professional opinion has apparently succeeded in making itself heard
in condemnation of most of the torpedo-boats heretofore bailt. The
verdict is that in order to attain the remarkable speeds called for by
the conditions of modern warfare, these vessels have been built of too
light and delicate construction, and a greater tonnage is desirable for
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those intended for service on the high seas. The tendency now is to
exceed lengths of 130 feet and to arm the boats efficiehtly with machine
and rapid-fire guns for self-defense against others specially fitted to
attack them. Tle French Ouragan, 151 feet long, and the Yarrow and
Thornycroft 140 and 147 foot boats, and the still larger ¢turnabout”
boats of J. 8. White, constitute a type now being studied ; but it seems
probable that for actual sea service proper they will attain a size cor-
responding to the Rattlesnake type in England, Bombein France, De-
structor in Spain, Iljin in Russia—that is, of 300 to 600 tons displace-
. ment, which brings them more properly in the domain of torpedo ves-
sels. Smaller boats will be built of such size as to be useful for harbor
defense, and to be carried by the larger vessels of the fleet. Of these a
type is being produced capable of steaming at the rate of 17 knots an
hour, and yet weighing only 11} tons, and suitable for the general serv-
- ice of a ship in times of peace.

In view of the great number of machine and rapid-fire guns now
carried, the question is also being raised whether a partial protection
of the motive machinery is not essential. The first step in this direction
has been taken by the Japanese Government, who have lately received
from Yarrow & Co. a 166-foot boat, in which the boilers are covered by
1-inch steel armor. This will prove inadequate as against the latest
developments of machine guns. The result of the last year’s consider-
ation of the question is that the torpedo-boat has lost ground.

The transportation of torpedo-boats across country by rail has lately
been effected in France in a manner full of tactical interest. The car-
riage of a 108-foot boat, weighing about 40 tons, from the Mediterranean
to the Channel, sapplementing the performance of the same journey by
canal two years ago, at once doubles the defensive power on either
coast, and illustrates the extremely valuable sphere of boats built of a
gize to render such transit possible. This feature commends itself as
possessing peculiar interest in the United States.

While some first-class torpedo-boats are found to be too small for effi-
cient service at sea, those for harbor defense are yet so large as to lose
the valnable feature of invisibility, and many authorities are beginning
to maintain that these should have the power of going under water if
required. The largest and most powerful submarine vessel ever yet
constructed is the ¢ Nordenfelt,” launched in March last by the Barrow
Ship building Company. The length of this torpedo-boat is 123 feet, and
displacement when wholly immersed 243 tons. Itis always buoyant and
is submerged by the power of propellers acting in a vertical direction ;
should any part of that apparatus get out of order, therefore, the
boat would rise to the surface. Two large forced-draft boilers furnish

- steam for propulsion at the surface; for under water service two addi-
tional reservoirs are installed, which, together with the boilers, contain
enough superheated steam and water to drive the engines for 20 miles
with the fires out. The ordinary coal capacity is 8 tons, which will
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carry the boat 1,000 miles at 8 knots an hour; 20 tons more can be stowed
in ballast tauks. At a preliminary trial she made a speed of 6 to 8
knots with the fires out and only the two turrets showing; with a less
displacement and fires lighted she made 13 to 14 knots.

The two turrets and the upper part of the turtle-back are plated with
1-inch steel. The offensive power is vested in two tubes and four fish
torpedoes; for defense two machine guns will be carried.

But three finished torpedoes have been presented to the Torpedo
Board by inventors, viz, the Patrick torpedo, the Howell torpedo, and
the Hall torpedo. Some preliminary trials of the Patrick torpedo have
been made before the board, and a programme of further trials sab-
mitted. This torpedo of American invention has great promise and
should be encouraged. Trials with the other torpedoes have not as
yet been made, as the owuners have not announced themselves ready.

Steel-wire nets continue to be an increasing factor in protecting ves-
sels from attacks of automobile torpedoes and torpedo boats, and ex-
perimentshave been made in England and France to test their efficiency
under different circumstances. These have shown that for ships at
anchor or at low speed (not exceeding 5 knots) the nets carried at a dis-
tance from 25 to 30 feet (and even leas) from a ship’s side furnish an
effective protection against such attacks.

REPORT OF THE ADMIRAL.

The report of the Admiral of the Navy, dated July 6,1887, presents
important observations and reflections in reference to the naval regula-
tions, the Engineer Corps, coast defenses, the enrollment of seamen, the
condition of the commercial marine,and the reorganization of the Navy.
Tables are given exhibiting the work, during the past year, of the boards
of inspection and survey, and attention is specially directed to the con-
dition of the single-turreted monitors. In reference to the subject of
coast defenses, the Admiral presents cogent arguments in support of
his position, that a necessity exists for putting the nation in a better
state of defense, and expresses it as his opinion that the first step to-
wards the protection of our coasts should be the construction of heavy
iron-clads ready at a week’s notice to anchor off our shores and resist
an approaching enemy. (Appendix, p. 27.)

BUREAU OF YARDS AND DOCKS.

The Chief of the Bureau of Yards and Docks, Commodore D. B. Har-
mony, gives a detailed report of expenditures and improvements at the
navy-yards and naval stations during the past year, and submits esti-
mates of the amounts required during the coming year for the mainte-
nance, preservation, repair, and improvement of the yards. Among
these recommendations may be noted : the repair of the water-supply
system at the Boston yard; a new boiler-shop and the repair of the
cob-dock at New York ; dredging aud filling in Philadelphia ; the com-
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pletion of the railroad extension, the erection of a building for iron and
steel shops, and the adaptation of the wet basin for a fitting-out basin,
at Norfolk ; the construction of a wharf, the extension of the quay wall,
and the removal of the gas-holder at Mare Island. The report also
deals with the condition of the Naval Asylum, and renews the recom-
mendations previously made for certain small but much needed improve-
ments, including the discontinuance of the objectionable title of ¢ asy-
lam,” the erection of a new kitchen, and an increase of pay of certain
employés.

Special attention is called to the considerations presented in the re-
port in reference to the provision of additional facilities for naval work
on the Pacific coast, especially in the neighborhood of Puget Sound, the
great coal and iron region of the future upon this coast. Apart from
this question of an additional naval station, measures should certainly be
taken to place the only naval station now existing upon the coast, that
at San Francisco, in a fully equipped condition.

Another and most important subject, referred to in the report is the
question of making available our naval resources on the Gulf coast.
The necessity for a naval station upon the shores of the Gulf is impera-
tive. It appears to the Bureau that Pensacola, though defective in
some respects, combines many advantages for a naval station, and that,
by the removal of the yard to the upper part of the bay, railroad con-
nections can be made and other important benefits secured. (Appendix,
p. 94.)

BUREAU OF ORDNANCE.

The report of the Chief of the Bureaun of Ordnance, Commcdore Mont-
gomery Sicard, contains a summary of operations in the Bureau second
in importance to none over which the Department bas charge, and il-
lustrating the remarkable development which the affairs of the Navy
have undergone during the past year. The steadiness and persistence
of method pursuéd in the Bureau produce results of uniform certainty,
and in consequence the efforts of the Department in this direction have
met with the most gratifying success. Not the least important or suc-
cessful work of the Bureau has been the preparation of information,
specifications, and rules for the assistance of bidders and for the con-
duct of the trials and tests of the numerous articles of ordnance con-
tracted for by the Department.

The chief of these papers are as follows : Circular and specifications
concerning the requirements to be observed in designing an armored
cruiser and an armored battle ship; circular of information and tests
to be applied to American armor plates to be farnished under the act of
Congress approved March 3, 1885; circular of information and tests
concerning armor and gun steel, prepared for the use of bidders
and others under the large contract that was recently awarded to
the Bethlehem Iron Company; circular concerning the requirements
and trials of a proposed steel torpedo boat; instructions in relation to
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the trial of the torpedo boat Stiletto; rules of procedare laid down for
the guidance of the Torpedo Board in ita trials of torpedoes under the
act of Congress approved August 3, 1886; specifications for buildings
and traveling cranes for the gun factory, and for machine tools for the
same establishment, and specifications for Hotchkiss cannon and am-
munition ; and specifications for steel-cast guns. All these papers re-
quired great care in preparation, and some of them involved unusual
difficulty, from the novel questions involved, and the want of adequate
information in the country.

In reference to the manufacture of cannon during the past year, those
originally commenced for the Chicago, Boston, Atlanta, and Dolphin
have been finished, with the exception of six, which can be completed
in a few months. The delay has been chiefly owing to lack of fands,
and an appropriation for this purpose is urgently required.

For the armament of the ships since authorized, contracts have been
made for gun forgings as follows: For thirty-two 6-inch with the Mid-
vale Steel Works, and for forty-six 6-inch, four 8-inch, twenty-four
10-inch, and two 12-inch with the Bethlehem Iron Company. The Mid-
vale forgings are now beginning to come in, and will be taken in hand
at once in the shops at the Washington navy-yard, the contract requir-
ing that the whole namber shall be delivered by February, 1889. The
Bethlehem Company’s contract requires that their plant shall be ready
to make deliveries by August 1, 1888, and it is thought that by this
time the supply of forgings will be sufficient for the armament of all the
vessels thus far authorized, except the harbor defense vessels directed
by the act of March 3, 1887, the designs of which are not yet suffi-
ciently developed to admit of fixing the armament.

The guns which bave thus far been finished have been saubjected to
thorough trial, including the statutory tests, with most satisfactory re-
sults.

The estimates submitted under ¢ Increase of the Navy ” for the com-
ing fiscal year are intended to cover the armament of the Charleston,
Baltimore, Miantonomoh, four gun-boats, dynamite cruiser, torpedo boat,
Newark, Cruiser No. 4, and Oruiser No. 5, and three-fourths of the
armament of the four monitors now building.

Additional estimates have also been submitted for supplying with a
modern armament four of the present third-rates, which would thus be
made efficient vessels; and for the provision of modern gans for use at
the Naval Academy and in the training-ships, where they are urgently
needed.

Much indispensable and excellent work has been done during the year
at the Naval Ordnance Proving Ground. The Bureau has been con-
dacting a search for a new site for a proving ground, appropriated for
at the last session of Congress, which shall be free from the objections
of the present site, and hopes shortly to reach a satiafactory decision.
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The extensive changes necessary to complete the new gun factory at
the Washington navy-yard are in progress, and the work will be pushed
forward as rapidly as possible.

The development of a suitable slow-burning powder for high-power
guns has presented many difficulties, but a satisfactory result has re-
cently been reached, the details of which will be found in the Bureaun’s
report. The efforts of the manufacturers to turn out sound cast-steel
projectiles have so far been unsuccessfal, but must still be continued in
the hope of ultimate results, as the production of such projectiles of
proper quality is a necessity. The work on gun-carriages shows good
progress. Those of the Atlanta have been placed on board and have
worked satisfactorily. The bronze deck-circles for the carriages proved
not to be sufficiently strong, nor strongly enough fastened down to the
deck of the ship to sustain the shock from the recoil of such powerful
guns, and they will be replaced by steel circles now in the course of prep-
aration. The bronze circles used at the proving ground stood the shock
from the same guns, and the difference in the result on board is believed
to be largely due to the spring of the deck and sides of the ship.

An important arrangement has been made with the Hotechkiss Com-
pany for furnishing ninety Hotchkiss guns of various calibers, with am-
munition, on the condition that the work should be done in the United
States. This action will result in the permanent establishment of a
new and most useful branch of manufacture in this country. Consid-
eration has also been given to the improvement of fuzes and small-arms,

‘and at the instance of the Bureau a new sample revolver has been de-
signed, embodying several special features, which is now under exami-
nation.

The subject of torpedoes has engaged closely the attention of the Bu-
reau, and a torpedo board, acting under instructions carefully framed,
has been convened, and is now considering the various plans and de-
signs submitted to it. A circular stating the requirements of the tor-
pedo boat authorized by the’act of August 3,1886, has been issued and
proposals have been advertised for, which were opened November 1.
A programme for the official trial of the Stiletto, for the purchase of which
an appropriation was made March 3, 1887, has been prepared by the
Bureau. .

The Torpedo Station, under the efficient charge of Commander C. F.
Goodrich, has continued its important investigations and manufactures,
and the course of training for officers has been improved and made
more practical. Classes of enlisted men have received valuable in-
struction both at the Torpedo Station and at the Washington navy-
yard,and the importance of the training so given is shown in the eager-
ness of commanding officers to obtain these men in their crews. It is
highly desirable that similar instruction in gunnery should be given
on board a ship specially devoted to this purpose; that the crews of all
vessels should have a systematic course of instruction in the use of the
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armament before the vessels go abroad or on general service; and that
prizes should be awarded to enlisted men for excellence,in target prac-
tice and ordnance exercise, such as are given in all the other principal
navies.

Designs for using pneumatic pressure for maneuvering an 8-inch gun-
carriage have been submitted by the Pneumatic Gun Carriage and
Power Company and referred to the Burean, which is still in commauni-
cation with the company concerning them.

A method has been devised by the Burean of registering the results
of target practice by instantaneous photography, the details of which
will be found to be of interest.

In view of the great increase of work in his office, the Chief of the
Bareau recommends an addition to the clerical force. This addition is.
urgently required.

Under authority counferred by act of Congress, approved March 3, "
1887, making an appropriation ¢ for the purchase and completion of
three steel-cast rough-bored and turned, 6-inch, high-power rifle cannon,
of domestic manufacture, one of which shall be of Bessemer steel, one of
open-hearth steel, and one of crucible steel,” the Bureau, under direc-
tion of the Department, prepared specifications and proposals for these
guns. Inanswer to the advertisement, dated June 23, 1887, two bids
were received, one for the rough-bored and turned casting of Bessemer
steel and the other for the rough-bored and turned casting of open-
hearth steel. Oontracts have been awarded in both cases. (Appendix,
p- 230.)

BUREAU OF EQUIPMENT AND RECRUITING.

In the report of Commodore W. 8. Schley, Chief of the Burean of
Equipment and Recruiting, will be found a statement of the supplies
purchased and manufactured by the. Bureau during the past year,in-
cluding coal, hemp, cordage, anchors, chains, and galleys, sails and
other canvas work, and rigging. The concentration of the manufactar-
ing operations of the Bureau at the Boston yard has been accomplished
successfully and at amall expense by the transfer of such tools as were
needed to the new equipment depot, leaving only minor repairs and sup-
plies to be obtained at other stations by ships in commission. Great
economy and simplification of business have been secured by this cen-
tralization.

The training of apprentices has been successfully carried on at the
headquarters of the service at Newport, under Capt. A. R. Yates. As
this is the great nursery of trained seamen, its wants should receive
the fallest attention. The recent progress of naval science has made
special training for seamen a necessity. After a period of schooling
and of instruction in the elementary duties of a sailor at the station,
the apprentioes are sent abroad in the training ships on a cruise. The
old ships used for this purpose require constant repair, and are too an-
tiquated for purposes of modern training, which require a knowledge
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of modern guns and machinery, of torpedoes, and of electric lights.
With this view the Burean urgently recommends the immediate con-
struction or two steam training-ships, bark-rigged, and engined with
modern machinery, fitted with torpedoes and all other modern appli-
ances. A swimming school is also badly needed at the training sta-
tion.

The number of enlisted men and apprentices on June 30, 1887, was
8,342. The number allowed by law has not been exceeded during the
fiscal year, but the service is much cramped by reason of the numbers
(about 700 per annum) diverted from cruising service for the Coast
Survey, the Fish Commission, and the Naval Academy. It is clear
that these men should be in addition to the regular force of seamen.
About 40 men have been placed under instruction during the past year
at Washington in the care and use of machinery, tools, guns, ammuni-
‘tion, search-lights, etc., and at Newport in torpedoes. This course has
proved to be invalnable.

Certain recommendations of a detailed character, and of very great
importance to the welfare of eunlisted men, are made by the Bureau.
Among them are the following: That honorably-discharged men who
8o elect should be allowed to find a home on board receiving-ships until
their next term of enlistment, instead of being forced to seek lodgings
in the unwholesome resorts where they are usually to be found; that
section 1306 of the Revised Statutes be amended to extend to seamen
the privilege of interest on deposits of their pay with the paymasters;
that the benefits of retirement and naturalization now granted by law
to enlisted men in the Army be extended to. the same class and under
the same conditions in the Navy; that commissioned naval officers be
authorized to administer to recruits the oath of allegiance; that allow-
ances for outfits be made to apprentices, thus removing an intolerable
burden; and that promotion to grades of the line, under well-defined
limitations and restrictions, be open to a certain number of selected
apprentices in each year. (Appendix, p. 128.)

BUREAU OF STEAM-ENGINEERING.

The report of Engineer-in-Chief George W. Melville, Chief of the Bu-
reau of Steam-Engineering, describes the work of the Bureau during
the past year, including the preparation of plans for triple-expansion
machinery for Cruisers Nos. 1, 4, and 5, and for two armored cruisers.
Plans have also been prepared adapting the machinery of ¢ No. 277 de-
sign to Cruisers Nos. 4 and 5, to conform to the law under which the latter
are to be built. Similarly the machinery of Gun-boat No. 1 is being
adapted to Nos. 3 and 4. Preliminary work has also been done on de-
signs for machinery for the monitor Monadnock and for the new tugs
whose construction is recommended, and plans have been prepared for
alterations in machinery of the Hartford, Kearsarge, and Swatara. The
usual repairs and alterations to the machinery of vessels have been
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made at the different yards, as necessity arose, and a variety of work
has been done for other Bureaus, among the items of which may be
mentioned the construction of a 100-ton steel crane at Mare Island for
the Bureau of Yards and Docks. A compound condensing engine and
boiler were also made for the surveying-launch Cosmos, of the Coast
Survey.

Detailed statements will be found in the report of the progress of
work on the machinery of the vessels under contract.

In the report of the Bureau will be found a number of valuable ob-
servations accompanied by recommendations in reference to the engi-
neer force, the care, preservation, and operation of the machinery of
ships of the Navy, and the business of the Bureau. Among the points
noted are theinsufficient numbers of the personnel of the Engineer Corps;
the ill effects of the present system of educating cadets who are to be-
come engineer officers; the anomalous position of those officers who are
borne on the register as cadet engineers; the inadequacy of the engi-
neer force on shipboard, and the injury arising from its diversion to
other employments; the necessity of an increase in the number of ma-
chinists, and of an improvement in their manner of living on board
ship; the disadvantages resulting from the nominal assignment of par-
ticular btoilers to particular ships; the complication of authority in ref-
erence to machinery used for various purposes on shipboard; the inad-
equacy of inspections as at present conducted by fleet-engineers; the
errors likely to result from the composition of boards of survey; the
necessity of repeated trials of engines working under full power 7 the
defects of the present system, under which the Bureaun can not commu-
nicate directly with engineer officers, at sea and at navy-yards; the im-
portance of furnishing intending bidders with general specifications in
advance; the necessity of better provision for the care of machinery
on board vessels in ordinary; and the insufficiency of present arrange-
ments for the proper handling of materal at navy-yards.

The Bureau makes an important recommendation in reference to ex-
periments for the determination of doubtful points in steam engineer-
ing, advising that an appropriation of $25,000 be made for this object,
and calls attention to the liberality of J. M. Forbes, esq., in offering
his yacht, Sheerwater, to the Bureau for the purpose of experimenting
with the Belleville boiler, with which it is supplied. Another growing
necessity is that for an instrument depot, in order that instruments may
be compared with a standard and kept in condition for immediate
issue.

For the six tugs recommended by the Bureau of Construction, the
Engineer-in-Chief advises engines of simple pattern but of the most re-
cent type. The old single-turreted monitors. as a temporary expedient,
should also bave improved appliances, and an estimate of $185,000 is
recommended for this purpose.

7898 N——m1
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In order to be ready for any emergency, additions of modern tools
should be made to the shop machinery at the navy-yards. Complete
hydraulic boiler-making outfits are recommended for New York, Nor-
folk, and Mare Island. Testing machines are urgently needed, and it
is recommended that one be built immediately at the New York yard.
Each Bureau using steam machinery at the yards now hasitsown steam-
generating plant, and in the opinion of the Bureau, economy demands
that one central boiler-station should be created at each yard as the old
boilers wear out. The New York navy-yard now requires a new boiler-
shop, and a considerable increase of tools. Additions are needed to
the boiler-shop at Norfolk, and a new building for the rolling-mill ma-
chinery at Mare Island. A hydraulic boiler-making plant should also
be procured for the purpose ot making heavy steel boilers at the latter
yard. Other items of machinery and tools required will be found in
the estimates accompanying the Bureau report.

It is recommended, in view of the large amount, of technical work in
the Bureau, that an engineer assistant to the Chief of the Bureau be
authorized by law. (Appendix, p. 340.)

BUREAU OF CONSTRUCTION AND REPAIR.

Important operations of the Bureau of Construction and Repair are
referred to in detail in the report of the Chief of the Bureau, Chief Con-
structor Theodore D. Wilson, showing the work performed and amount
expended during the past year and estimates of amounts required for
the next year. The great increase in the labors of the head of this
Bureau would seem to require the appgintment of an assistant chief,
in accordance with the recommendation made in the Bureau report.
The Bureau also recommends that two composite single-screw vessels,
of about 1,000 tons each, be built to replace the wooden sailing ships
now used as training ships, which can not much longer be kept in
service. Recommendation is also made for the immediate coustruction
of experimental works, to cost 860,000, for use in the determination of
resistance and other qualities of ships by meaus of models. Such works
now form an important part of the designing brauch of foreign naval
establishments, and the Bureau is convinced of their permanent value.

During the past year the Tennessee and Shenandoak have been con-
demned as unfit for further use in the naval service.

The sloop of war Hartford is likely to be condemned, the cost of her
repairs exceeding the 20 per cent. limit preseribed by law. IHer live-
oak frames are sound, and in the opinion or the chief coustructor she

ould be repaired within the amount of 175,000 called for by the Board
of Survey, aud he accordingly asks that special authority for her re-
pairs may be given. It is also recommended that the single-turreted
mounitors should be put in perfect repair. It is estimated that this can
be done at an expeunse of $500,000. The Department’s views on this
subject have been stated in another part of the report.
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The necessity of additional tugs is pointed out, and it is recommended
that six such vessels, of about 200 tous displacement, should be built
for towing and other purposes at the navy-yard.

The appropriation contained in the act of August 3, 1886, for the pur-
chase of tools for ship-building is now available, the character and loca-
tion of the tools required having been decided upon by boards, and
the tools Leing now under advertisement. The amount appropriated
has been divided equally between the yards at New York and Nor-
folk. 1t is deemed highly desirable that a similar equipment should -
be provided for the Mare Island navy-yard, that being the only estab-
lishment where the building and repairing of vessels can properly be
conducted ypon the Pacific coast line, thousands of miles in extent.
The great natural advantages of this yard, its mild climate both in sum-
mer and winter, the depth of water along its frout, its freedom from dan-
ger of attack by sea, and the immunity of vessels lying there from corro-
sion, give it remarkable advantages as a place for the construction of
modern ships. To carry out this plan the chief of the Bureau urgently
recommends that the sum of $175,000 be appropriated for the purchase
of the latest-designed ship-building tools for improving the plant at
this yard.

In the appendix to the report of the Burean of Constraction and Re-
pair will be found a detailed statement of the highest interest in refer-
ence to the ships now in the Navy and those under construction. The
armored ships of the list comprise the five double-turreted monitors, one
projected battle ship, and one projected cruiser, in addition to thirteen
single-tarreted monitors. The unarmored steel and iron vessels inclade,
besides eight vessels on the old Navy list, the following : The Chicago,
Boston, Atlanta,and Dolphin,contracted for in July, 1883; five protected
cruisers, namely, the Newark, Charleston, Baltimore, Cruiser No. 4, and
Cruiser No. 5; four cruisers of smaller size, designated gun-boats Nos.
1 to 4; one dynamite cruiser, and one torpedo-boat. Of wooden steam-
ers fit for cruising purposes, there still remain 23; of wooden sailing
vessels, 10; and of tags, 12.

It is the opinion of the chief constractor that of the above-mentioned
wooden steamers the Trenton, Omaha, and Vandalia, second rates,
could probably be continued in service nine years longer; the Lancas-
ter, with new boilers, six years ; the Brooklyn and Richmond five years;
and the Pensacola three years. Of the third rates, the Mohican can be
continued in service nine years ; the Adams, Alliance, Essex, Kearsarge,
Enterprise, Tallapoosa, Yantic, and Nipsic, five years; the Juniata,
Ossipee, Suatara, Galena, and Marion, four years. The Quinnebaugand
Iroquois will probably be condemned by law on the survey.

1t will thus be seen that in three years we shall have 20 of theso
vessels remaining; in six years, bat 4; and in nine years, our entire
wooden navy will have disappeared.
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In reference to the new vessels, attention is called to the minutely
detailed statements annexed to the report, from which the following
summary is made:

The armored cruiser, a twin-screw turret vessel of the belted-cruiser
type, is now building at the navy-yard, New York. She is to have a
displacement of 6,648 tons, and a speed of 17 knots.

The armored battle ship, a twin-screw vessel of the belted type,is to
be built at Norfolk on the design of the Barrow Shipbuilding Company
of England. She is to have a displacement of 6,300 tons and a speed
of 17 knots, bher vital parts being protected by a steel armor belt 12
inches thick, terminating at each end by a steel breastwork 6 inches
thick extendm g diagonally across the vessel.

The Newark is a twin-screw protected cruiser, built of mild steel
throughout, and containing all the latest improvements in naval con-
struction, ordnance, and steam engineering. She is to have a speed of
18 knots, and be of about 4,000 tons displacement. She is to be built
by the William Cramp & SBons Ship and Engine Building Works, Phil-
adelphia.

The Charleston is now building at the Union Iron Works, San Fran-
cisco, Cal. She has a central open superstructure, twin screws, and
two masts with military tops, in which machine guns are mounted. She
is built upon the plans of the swift Japanese cruiser Nantwa Kan, built
by Sir William G. Armstrong, with such modifications as are rendered
necessary by the conditions of the United States service, and the sub-
stitation of 8-inch for 10-inch rifles. Her displacement is 3,730 tons,
and her speed 18.9 knots.

The Baltimore, o twin-screw steel cruiser of 4,400 tons displacement
and estimated speed of 19 knots, with a heavy steel protective deck, is
now building at the William Cramp & Sons Ship and Engine Building
‘Works, Philadelphia. .

Cruiser No. 4 is similar in general construction to the Baltimore and
will have a displacement of 4,324 tons. The contract for her construec--
tion has been awarded to Messrs. William Cramp & Sons.

Cruiser No. 5 is of the same general dimensions as the Newark, but
much greater power is provided, and a decided modification is made in
the battery arrangement and rig by mounting 4 of the 12:guns on the
poop and forecastle decks and having a three-masted schooner rig.
The contract for building this vessel has been awarded to the Union
Iron Woiks, California.

The two vessels last named are to have & speed of 19 knots.

Gunboats Nos. 1, 3, and 4, although styled gunboats, are but little
smaller than the Swatara class of vessels, and in offensive and defen-
sive power and speed are immeasurably their superiors. They are twin-
screw, partially-protected cruisers, with a displacement of 1,700 tons,
and aspeed of 16 knots. No.1is building at the William Cramp & Sons
Ship and Engine Building Works, Philadelphia. The contract for Nos.3




REPORT OF THE SECRETARY OF THE NAVY. XXXVII

_and 4 has been awarded to N. F. Palmer, jr., & Co., of New York, and
will be built at Roacl’s ship-yard, Chester, Pa,

Gun-boat No. 2 is a single-screw guuboat, built entirely of steel, and
is now under construction by the Columbian Iron Works and Dry Dock
Company, Baltimore.

The dynamite cruiser is a vessel in many respects similar to the Eng-
lish torpedo cruisers, except that the torpedoes are discharged through
the air instead of through the water. The contract for this vessel has
been made witb the Pneumatic Dynamite Gun Company, of New York,
and she is building at Cramp’s ship-yard, Philadelphia.

The Chicago, a partially protected steel cruiser, and the Boston are now
finishing at the New York navy-yard. The Atlanta and Dolphin are
completed. Five double-turreted monitors are now awaiting comple-
tion. (Appendix, p. 286.)

BUREAU OF PROVISIONS AND CLOTHING.

The report of Paymaster-General James Fulton, Chief of the Bureau
of Provisions and Clothing, gives a snccinct statement of the part per-
formed by the Bureau in the important change effected by the Depart-
ment, by which the parchase, care, and issue of stores are concentrated
under this Burean. Under the operation of the order making the
transfer, the Bureau has been organized in two divisions—one of pur-
chase and supplies, the other of accounts and audit—both under the
charge of experienced pay officers of the Navy. In view of the arduous
character of the work and the high order of ability required for it, the
Chief of the Bureau recommends that authority be given to detail a pay
officer of the Navy as assistant paymaster-general, and that this ofticer,
as well as the chiefs of divisions, should have a fixed tenure of oftice,
and should receive the highest sea-pay of their grades.

The policy of reducing the quantity of clothing, small stores, and
provisions carried in stock has Leen continued, by which a reduction of
£100,000 has been effected.

The consolidation of stores and supplies under the charge of one gen-
eral store-keeper, at cach navy-yard and on board each ship, has been
completed. Additional space has thus been economized, the clerical
and other force has been reduced, and responsibility put in the hands
of bouded officers. A system of transfers has been introduced with
great benefit to the Government, which obviates the purchase of stores
by one Bureau when ano:her has a surplus of the same stores on band.
A careful system of checks and safeguards has been devised, by which
fraudulent practices are prevented, and at the same timne any interfer-
ence with the Bureaus in the use of their stores has been gnarded
against. A uniform method of book-keeping has been adopted, secur-
ing greater accuracy and more rigid accountability. Abstracts of re-
tarns of stores are kept at the Bureau, by which the total amount and
value of naval property on hand may be ascertained at once, and a gen-
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eral appropriation book is also kept, in which daily balances wunde
each head of appropriation are stated. The work of consolidating di#
ferent Bureau estimates for the same articles has been nearly completed.
enabling the Department to invite bids for all asticles in one ad vertise
ment, while a uniform and commercial classification will enable mesr-
chants to bid on the articles they deal in without including othersiz
which they do not. The combination of all supplies under one schedaie
in the manner indicated will effect a great saving in the expenses for
purchase and care of stores.

To complete the system, the Chief of the Bureau in his report recor-
mends that appropriations be made in fature for stores and ma terials
¢ for the Navy,”instead of for the different Bureaus as heretofore. The
report recommends that the act of August 5,1882, in reference to the
sale of condemned articles, be amended so as to conform to the act of
March 5, 1875, in reference to the sale of ordnance material, the latter
being found to be more advantageous to the Government.

It is further recommended that the act of March 3, 1843, in reference
to proposals for supplies, be amended so as to authorize the expendi-
ture for advertising of only a certain percentage of the amount estimated
as the cost of the articles to be purchased.

Among other recommendations the most important are the follow-
ing: That the nominal losses from the desertion of enlisted men be-
fore their indebtedness for outfit is discharged,be charged to pay of the
Navy instead of to the clothing and small stores funds, as is the pres-
ent practice of the accounting officers of the Treasury ; that issues of
clothing and small stores to prisoners be charged to the account of the
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