L—REPORT ON THE CONSTRUCTION AND WORK IN 1880 OF THE
FISH COMMISSION STEAMER FISH-HAWK.

By LizutevanT Z. L. TANNER, U. 8. N., Commanding.

The U. 8. 8. Speedwell was put out of commission at meridian Octo-

¢t 24, 1879, and I received orders on the same day to report to Prof.
- I Baird, United States Commissioner of Fish and Fisheries, for duty
tted with the construction of the steamer Fish Hawk building at the
CStablishment of the Pusey and Jones Company, Wilmington, Del. The
VL.\S““] Was designed by Charles W. Copeland, consulting engineer of the
1ht House Board, and constructed under the supervision of the board.
arvived at Wilmington on the 29th and found the iron hull practically
“Omploted ang o portion of the wooden sheathing on. The wood-work
Vas wel) advanced above the main deck, and lumber for the joiner's
Work dreggeqd and prepared for putting up.
© engines were approaching completion, the boiler well advanced,
a\] ' at high water, December 13, the vessel was successtully lannched.
The trial trip toolk place Fcbruary 19, 1880, with the following results:

Coune

: C°“T80—Down the Delaware River from mouth of Christiana Creek and return.
Dln-- i . )
“1lution of trig)

............................... 6 hours.
aldistance ....... ... ... .. 54.9 knots.
Verage gpeed perhour..... .....c.ceiiinninnn. 0. 15 knots.
b of serew .. 12 feet 3 inches.
:::1:380 Tevolutions per minute ..........ceoc..... (?9. 7.
vé; age rey()}utions permile. ............. ... ... 542. 2,

A\’erzge Slp, percent ... ....ccoieiiiiinaenns lo‘. 6.

CTTABR BLeAMI. ... L. 28 pounds.

Sl:i(‘)‘:age VACUUIN . ... .. oottt e e e e 21 inches.
hi] S Araft forward ... ... ..oeueeeree e 5 feet 9 inches.

PSdraftate. . e 7 feet 2 inches.
“andraff . :

6 feet 5 inches.

thgltls- ®gines were not, stopped nor the throttle-valve moved during

cally I?I’ éverything working satisfactorily, and though the contract

Cxte Or a gea trial of twelve hours, it was not considered necessary to
(JL-nd 1t to that time.

ncc;li(;ft E.Dgine-er William B. Boggs was ordered to speqiul duty in con-
or 18‘_;"“11 the construction of machinery about the middle of Decew-
’1‘, o :n ,.und has been on duty since that time.

[1] Wilders completed their contract Febrnary 23, 1880, and the
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ship was turned over to thecommission, but remained at the works
awaiting her outfit. This depended upon a deficiency appropriation
not yet passed, and which did not, in fact, become available until June 2.

I received orders from the Navy Department to assume command of
the vessel on the 12th of March, 1880, and reported to Professor Baird
for that duty on the above date.

The months of June and July were occupied in procuring the vessel’s
outfit and in the construction of her fish-hatching machinery.

Mate James A. Smith was ordered to report as executive officer, and
Assistant Engineer William B. Boggs in charge of engines, on the 4th of
June. Passed Assistant Paymaster George H. Read was ordered to the
ship June 12, and Dr. F. C. Van Vliet joined the vessel on June 14, as .
medical officer.

. The general description of the vessel is as follows (see Plate ):

Feot. In.
Length from rabbet to rabbet on 7 feet waterline............ 146 6
Length overall . .. ... .. . . . .. . . e 156 6
Breadth of beam moulded........ ... ..o ue. ... e 27 00
Depth of hold amidships ......uoeieeeeneee e cieieeennnnn. 10 9
Shear forward ...... . ... e 4 4
Shearaft ........ e e eeaaes P 19

The vessel’s rig is a fore-and-aft schooner with pole topmasts.
The hull below the main deck is of iron, built on Lloyd’s rules for ves-
sels of her class, and sheathed with yellow pine, from 23 to3inches in
thickness, calked and coppered. Above the main deck the structure is
of wood. She has a promenade deck extending from stem to stern, and
from side to side, covered with canvas, on which are located the pilot
house, captain’s quarters, and laboratory.

There are five iron bulk-heads: the collision bulk-head about 20 feet
from the stem, No. 2 forward of the boiler, No. 3 between the boiler and
engines, No. 4 abaft the engines, and No. 5 about 9 feet from the stern
rabbet, all water-tight except No. 3.

In the hold forward of the collision bulk-head, on a platform raised
about 5 feet above the keelson, is the boatswam’s store-room. Abaft
the bulk-head, extending aft about 10 feet, are the ice-houses, one on
each side of a central passage 3 feet in width. The bulk-heads are
double, with an air space of 4 inches, which is filled with sawdust, the
whole interior lined with sheet tin soldered and well secured, and a
lead drain-pipe in the after outboard corner of each. They have two
entrances, one through a door in the central passage and another
through a scuttle in the main deck. .

The chain-lockers are under the ice-houses and extend across the hold,
a bulk-head amidships separating the starboard from the port chain.
They are entered through a scuttle in the central passage above men-
tioned.
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Abaft the houses are six store-rooms, three on each side, on an ex-

sion of the floor platform, with a central passage 4 feet 3 inches in
Wwidth, The laboratory store-rooms are forward, one on ez.xch side, 4 feet.
Wwide fore and aft, with shelves for the reception of specimens. Abaft
this, on the port side, is the navigation and equipment storo-roPm,
9 feet 4 inches fore and aft, and abaft this the sail-room, 4 feet wide.
On the starboard side, abaft the laboratory store-room,is the pa-ymastet:’s
Store-room, 9 feet 4 inches wide, and abaft this the bread-room, 4 feet in
Width, lined with sheet tin: .
Xt aft is the steerage, extending 15 feet fore and.a.ft. There is a
€-room in the after end,.on each side, two bunks in the starboard
and one in the port room; forward of the rooms are two open bunks on
cach side, o pantry on the starboard side forward, and a wash-stand on
the port gige,

Therooms are carpeted, and are furnished with bureaus, w_ash-staqu,
lamys, &c.; the steerage country has an oil cloth on the floor, a hanging
amp, extension table, chairs, steam heater, &e. .The entrance is at the
orwarg end, amidships, by a ladder from the main deck. ‘ ‘

Fore hold.—Under the steerage and store-rooms, extending 32 feet

inches abaft the chain-lockers, is the fore hold. The Wate.r-tanks.,
'aving o, capacity of 800 gallons, are located at the after end, immedi-
ately forward of bulk-head No. 2. )

Engine department.—Abaft the bulk-head, extending about 45 feet to
bull-heaq No. 4, is the space occupied by the boiler, coal-bunkers, fire- .
Toom, anqg engines. . .
Ower cabin.—Abaft the bulk-head, extending 26 feet, is the lower
cabin, having seven open bunks on a side. The dispensary, Wz.xsh-stand,
ad & wardrobe are in the forward end, amidships. The floor is covered

an oil cloth, and the apartment is furnished with lamps, exteusio_n
ta‘blea Chairs, &e

T "en-room and pantry.—Abaft the cabin, on the starboard si_de,.is the
.men-room; and on the portside a pantry and store-room, 6 feet 6 inches
M width fore and aft, extending to bulk-head No. 5.
he entrance to the lower cabin is aft, amidships. . .
b’tom-room.—Abaft the bulk-head, in the stern of the vessel, is a cabin

Store.room about 9 feet fore and aft, entered through a scuttle on the
Main eck,

Forecastle,_0op

stat

the main-deck forward, extending 31. feet fr(‘)m the
™D, i3 the forecastle, having fourteen bunks arranged in two tiers on _
th? Sides and after end.

.18 paint-locker ig in the forward end; and the forward force-pump,
wmdlass, compressors, and riding-bitts are located there. In the deck .
are the 8cuttles leadin’g to the boatswain’s store-room, the ice-houses
and Chain.locke}s. The apartment contains two sliding tables, camp-
Stools, o, Swinging lamp, steain heater, &c.

here are two entrances, one through a door on the after end to the
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main deck, another by a ladder and booby-hatch to the promenade
deck.

"~ Water-closets.—The water-closets are abaft the forecastle on e¢ach side
of the fore hatch,

Main or hatching deck.—The main or hatching deck extends 47 feet
aft from the forecastle. The fore hatch is on the forward part of this
deck; the foremast 5 feet abaft the hatch; the steerage companion
way about 2 feet abaft the mast, and the lamp locker abaft the compan-
ion way. The boiler hatch extends about 17 feet forward from the after
bulk-head,isabout9inchesabove the deck,andonitareplaced the donkey-
pump, distributing-tanks, and, attached to the beams overhead, are the

- cam-shaft and attachments for working the hatching-beams.

There are three coal-scuttles through the main deck on each side of
the boiler hatech. A gangway port on each side abreast of the foremast,
G feet wide, extending from deck to deck, and four swinging ports on
each ‘side 4 feet by 3 feet 4 inches, which can be opened or closed at
pleasure. '

The hatching machinery is located on the main deck each side and
forward of the boiler hatch.

Donkey-boiler room.—There is a sliding door in the starboard side
of the after main deck bulk-head, communicating with the donkey-boiler
room, which extends 13 feet aft from the main deck.

The donkey boiler: stands on the starboard side forward; the steam
chimney amidships, and the galley, 8 feet 6 inches by 7 feet 6 inches, on
the port side. The galley door is in the after bulk-head; there is a win-
dow on the side, and another for ward, in the mam deck bu]k head. The
floor is of brick laid in cement.

There is a cooking-range, coal-bunker, fresh-water pump connecting
with the tanks, a sink and ample lockers, shelves, &e.

The distiller stands on the starboard side of the boiler hatch between
the steam chimney and main-deck bulk-head. There is a ventilator,
through which ashes are hoisted, in each after corner of the boiler hatch,
and the deck between them and the engine-room bulk-head is composed
of an iron grating, giving light and air to the fire-room. There is a
vertical iron step-ladder attached to the engine-room bulk-head leading
from the donkey-boiler room to the fire-room.

Engine-room.—The engine-room extends aft 11 feet from the donkey-
boiler room, is 12 feet in width, and occupies the central part of the deck.
There are t\\o doors in the forward end opening into the donkey-boiler
room; a door on the starboard after end into the cabin, and a stairway
on the port after end communicating with the lower engine-room. The
engines are worked from the upper engine-room.

Machinist’s room.—The machinist’s room is on the starboard side
abreast of the engine-room; has a door opening to the donkey-boiler
room, a large window in the side, and two bunks. Abaft this is aroom
(opening into the cabin) used for members of the scientific corps; it
has two bunks, also, and a window in the side.
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Passage.—There is passage 2 feet 6 inches in width on the port side
of the engine-room leading from the donkey-boiler room to the cabin.

Cabin DPantry.—The cabin pantry is on the port side of the above pas-
Sage, 11 feet fore and aft,and about 5 feet wide; there are two large
Windows on the side; a door opening into the passage ; shelves ; lockers;
racks, and other necessary appliances for a pantry on ship board.

Cabin.—The cabin is abatt the engine-room, 30 feet in length, has four
Tooms on a side with one bunk in each. Aft on the starboard side is
the Commissioner’s office. The lower cabin companion way is amidships,
and a bath room and closet on the port side. Between the latter and
ower cabin companion way is a passage 2 feet 4 inches in width, lead-
0g from the cabin to the bath-room and after deck.

After deck.—The after deck above mentioned is 14 feet in length and
extends tg the stern. The sides are open above the main rail. The
8pare tiller ang relieving tackles are on this deck. The cabin store-
T00m scuttle is forward of the rudder; the entrance to the Commissioner’s
OHlice on the starboard side ; the lower cabin companion way amidships;
the entraypce to the cabin passage on the port side, and just abaft the
Tudder the after force-pump.

romenade deck.—On the promenade deck, forward of the foremast,
ar¢ the anchors, forward force-pump, windlass brakes, capstan, fore-
castle booby-hatch, fore hatch, hoisting and reeling engine, and the
d‘”edging boom, its heel attached to the foremast.

" Abaft the mast is a booby-hatch covering the entrance to the main
deck, anq abaft that the pilot-house and captain’s quarters.

'.Pilot-house—'l‘he pilot-house is 8 feet in length fore and aft, 10 feet in
Vidth, and has an elliptical {ront. The glass windows and venetian
blinds are hung with weights, and all metal work about it, or used in
1ts Construction, is brass.
here ig g liquid steering compass on the port side forward of the
Wheel; 5 Sofa, signal-locker, and convenient receptacles for fire-works
d flags on the after end. The floor is covered with lignum and ash
Sratings, The necessary bells, speaking and sounding tubes, and whistle-
TOpe are in their appropriate places.

The Pilot-house i8 raised 26 inches above the captain’s quarters; has
a }loor On each side, the upper portion set with glass. There are also
Windows ip the after end, giving an unobstructed view fore and aft,

";\nd @ door on the starboard side communicating with the captain’s
‘oom,

i

Captaiy room.—The captain’s room is in the deck-house, abaft the
}3310t-l_louse, 9 feet 10 inches in length, fore and aft, 12 feet in width, 7
i;eb high, and nag 5 sky-light 2 feet 6 inches by 3 feet 3 inches. There
i 2 door anq window on each side; a door opening into the pll(?t-house

Dtheforwarq edd and oneinto the bath-room aft. Thereisa folding bed,
& Sota, Wl‘iting-desk, marble-topped bureau, and book-case of black

w s .
alnat, Thepe are also drawers for charts, clothing, &ec.
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Bath-room.—The captain’s bath-room, 6 feet 10 inches long and 4 feet
10 inches wide, is on the starboard side of the deck-house, abaft the
captain’s room, and communicates with it. A door on the starboard
side opens on the promenad¢ deck. The room has two windows, one on
the starboard side and one in the after end; a bath-tub, wash-stand,
mirror, &c.

There is a state-room on the port side of the deck-house, abaft the
captain’s room, 6 feet 10 inches in length, 7 feet wide; the sky-light
extending over it. A door.communicates with the bath-room, and
another, on the port side, with the promenade deck. There is a window
on the port side and one aft ; a folding bed, a secretary-bureau, wash-
stand, lamp, mirror, steam heater, &ec., in the room. The funuel is
about 2 feet abaft the deck-house, the engine-room sky-light abaft the
funnel.

The laboratory.—The laboratory, 10 feet 7 inches in length, 9 feet 11
inches wide, and 7 feet 3 inches high, is abaft the engine-room sky-light,
and covers the entrance to the cabin. It has a boolk-case, work-table,
specimen case, box for microscope, and the necessary shelves and drawers.
There are two windows on each side, two in the forward end, and one
aft. The door is in the after end.

Abaft the laboratory is the mainmast, cabin skylight, standard com-
pass, rudder head, tiller, &c.

Steering gear.—The steering gear consists of an iron tiller, secured to
the rudder head on the promenade deck, with chains extending through
sheaves on each- quarter. Iron wire wheel ropes are led over small
rollers on each side of the promenade deck, the after ends secured to
chains and the forward ends to the after blo¢k of the sliding purchase,
which consists of two single blocks, the fall leading over the barrel of
the wheel in the pilot-house. '

Spars.—The vessel is schooner rigged, the foremast 49 feet in length
above deck and 17 inches in diameter; mainmast 46 feet, and 14 inches
in diameter; the poles 15 feet in length, the masts and poles in one
stick. The fore-gaff 23 feet, and main-gatf 184 feet in length, diam-
eter 6 inches, main-boom 38 feet long and 8 inches in diameter.

Sails.—There are three sails, fore stay-sail, foresail, and mainsail,
all of cotton canvas; the stay-sail of No. 2, the foresail and mainsail
of No, 3. A

Anchors and chaing.—There are three anchors, the largest weighing
1,525 pounds, including the stock; one 846 pounds, and one 307 pounds,
stocks included. Two chain ‘cables, one ninety fathoms 1§ inches, the.
other 75 fathoms {§ inch in diameter.

Boats.—The vessel has four boats; 1st, a steam cutter built by the
Herreshoff Manufacturing Company, Bristol, R. L., 24 feet in length, 6
feet 9 inches beam and 3 feet 6 inches depth; weight, 2,800 pounds;
capacity of coal bunkers, 560 pounds, sufficient for 28 hours’ steaming at
6 knots per hour; a fresh-water tank holding 40 gallons of water, enough-
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for six days’ steaming; she has a keel condenser which receives the dis-
charge from the cylinder and escape valve. :
. Both hull and machinery are constructed of the best material. Steam
15 raised in g few minutes, and when under banked fires requires no at-
tention, She is an excellent sea-boat and has been of great service to
this ship, :

2d. A ten-oared cutter 24 feet 6 inches in length.

3d. A g8ig 26 feet 5 inches in length.

4th. A dingy 17 feet 6 inches in length.

She hay also several flat-bottomed boats 18 feet in length, used for
Spawn taking,
. Awninge and stanchions.—The promenade deck is covered with awn-
ngs fore and aft, supported by turned wooden stanchions.

ENGINES AND MACHINERY.

General description.—There are two propelling-screws, right and left
h&nded’ Oone under each counter; each screw driven by one inverted
¢ylinder surface-condensing engine, 22-inch diameter of cylinder, and
27-inch stroke of piston. The two engines are fitted on one bed-plate;
the surface condenser, common to both, is located between the engines
aud forms g part of the frathing for them.

The center of the cylinder is about 494 feet forward of the stern-post;

®distance between the shafts being about 8 feet 8 inches. The engines
are inclined towards the center line of the vessel, the cylinders at the
Ubper enq being about 36 inches from center to center athwartships.

here is one overhead return-flue boiler 84 feet diameter of waist and 21}
feet in length, with steam chimney 6 feet ¢ inches diameter outside and
103 feet high,

The water of condensation is supplied by an independent steam pump. -

The valve:chests are on the forward side of the cylinders, main valves
Wf>rking by a link motion, the cut-off valve working on a separate face
Within the main Steam chest and operating by a link, one end of which
18 connected to an eccentric and the other to a concentric disk on the
Main ghaft,

The air-pumps are trunk-plunger pumps, driven by cranks on for-
;‘.'ard end of main shafts ; the feed-pumps are driven from the same mo-

1on. .The bilge-pump is independent. : :
o Gy_lmdem are 22 inches diameterand 27 inches stroke of piston; steam
wlienmgs 2 iPChes wide by 14 inches in length; exhaust openings 34 inches
e by 1.4 nches in length. All necessary lugs, flanges, nozzles, and
OWer cylinder head are cast with the cylinder, and all flanges faced.
glai(;ower ends are fitted with a small bonnet, with stuffing box and
86Ven’ l?oth .bl}slned with composition; also a composition ¢ ‘.vater valve”
\and ‘elght-_h Inch diameter, which works either automatically or by -
and \:al Cylinders and steam chests are ﬁtteq. with the. necessary pipes
Staveg ves for applying the indicator, and are cased with black walnut

» 86cured by brass bands and screws.
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Framing.—The main frane for carrying the cylinders is the surface
condenser, which is strongly ribbed and bracketed for that purpose,
the outboard sides of the cylinders being supported, each by two
wrought-iron columns, 24 inches diameter, turned and finished. The
ends of these columns are fitted to ﬂangcb of lower end of cylinders
and to bed-plate, each end being fastened by two bolts 13 mches diam-
eter.

Stcam chests are cast separate, fitted with faced joints and bolted to
cylinders, covers planed, finished and fastened with finished bolts and
case-bardened nuts. Setscrews are fitted to break the joints. The cut-
off valve operates in a separate chest, which is bolted to that of the inain
valve.

Pass-over valve~—To each cut-off chest is fitted a screw-valve for a
pass-over valve, 24 inches diameter. The valve, seat, and stem are of
composition, and valve is worked by a hand-wheel in front of chest.

Relief valve—A composition relief valve of seven-eighths inch diam-
eter is attached to steam chests and to exhaust connection to condenser.

Slide valves.—The valves are of cast iron, of a different texture from
that of the seats and scraped to a bearing surface. The main slide valves
are of the ordinary D form; for steam openings 2 by 14 inches and
for exhaust openings 3} by 14 inches, and are worked by a ¢ Stephen-
son” link motion. The link is case-hardened and link block composi-
tion. The link is worked by hand, by means of a pinion, quadl\ant
and ¢ tumbling ” shaft.

Cut-off valves.—Cut-off valves are of cast iron, of the gridiron pat-
tern, with two openings 1% by 13 inches. The valve is operated by a
link, one end of which is worked by an eccentric and the other end
held in position by a concentric disk on crank-shaft. Steam can be
ent oft at points from three-fourths to one-fourth the stroke of pistou.
Proper hand gear is fitted to alter the point of cut off and to hold the
link in position.

Cylinder-heads.—Upper cylinder-heads areribbed, turned, and finished.
Inside of heads are recessed for nuts of piston-rods and for heads of
follower-bolts. Wrought-iron eyebolts are fitted for lifting the heads
and set-screws for breaking the joints; also a ‘“traveler” for removing
them.

Bed-plate.—The bed-plate or frame is of cast iron, in one piece, and
extended forward to receive the pumps; is hollow, of the box form of
section, 143 inches in depth, and has all the necessary passage-ways for
water, bosses and nozzles or flanges for pumps, pillow blocks, &c., and
flanges or lugs for bolting in place. All surfuces for flanges, pumps,
hand-hold plates, and pipes are planed.

Surface condenser.—The shell is of cast iron 1 inch thick, well ribbed,
strongly bracketed, and serves as a frame for the engines.” The neces-
sary seating for cylinders and for cross-head slides are cast on. All
Joint surfaces are planed, and sunitable bonnets are fitted for access to
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interior, to tubes, and to all valves. The condenser is fitted with hori-
ontal yellow metal tubes § inch diameter, turned both inside and out-
side; cast-iron tube sheets 1§ inches thick, planed, and tubes packed
With « Allen’s » wood packing. Condensing surface is 900 square feet.
The tubes are arranged iu three nests, and the condensing water passes
three timeg thrdugh the tubes. A 33-ineh copper pipe is also fitted to
convert this into a jet condenser, if necessary. There is a serew-valve.
14 inches diameter connecting the salt with the fresh water, as an ad-
ditiong] feed; also a brass cock for introducin gsoda. A perfora,.tefl cafst-
iron Scattering plate is fitted above the tubes, upon which the injection
Water ilnpinges.

Exhaust connections.—Exhaust connections from the cylinders to the
tondenser are go arranged as to be independent; one engine exhaust-
INg without interfering with the other. .

‘St“"m-pipe connections.—The main steam-pipe is a single copper pipe
from the boiler, with slip joint and double poppet throttle-valve oper-
ated by g hand-lever. The pipe branches near the engines, and there
18 a throttle-valve for each engine, operated independently.

Air ‘Pumps are horizontal trunk-plunger pumps, one for each engine,
and drivep by a crank upon the forward end of main shaft. Punps are
' 1l inches diameter and 12 inches stroke; lined with composition; trunk,
Diston, valve-seats, stems, and guards of composition; valves of pure
fubber ; chests for receiving und delivery valves cast with the pumps
and with convenient, openings for aceess to valves. Thereis also a guide
€ast on for slipper side of trunk. . .

Hot well.—There is a sunitable cast-iron hot well, common to both air-
Dl.lmps‘ with vapor-pipe from top aud overflow-pipe to outside of ship,
Yith proper outboard valve. This pipe is of copper, 7 inches diameter,

.0 10 wire gauge; composition valve 74 inches diameter, with cowmpo-
Sition seat and stem. .
Circufa,ting Ppump is an independent steam-pump, direct acting, of. the
pa"idson" Pattern, 13} inches diameter and 13 inches stroke; lined
With COmposision; piston, valve-seats, stems, and guards of same metal;
steam tylinder same diameter as pump; pump-valves of rubber. Out-
oard delivery pipe is of copper, No. 12 wire gauge, and titted with out-
boarg valve of composition. To suction-pipe there is a branch leading
to engine-room bilge, with a separate screw-valve and ‘“check” valve to
breveng flooding. Screw-valve has an attachment for locking.
istons are of cast iron, double shell, ribbed, with cast-iron follower
f‘asteued by wrought-iron bolts screwed into brass bushings; follower
t-‘ Toed and scraped to rings aud piston, and fitted with cye-bolts for
hftmg. Packing-rings of cast iron in two thicknesses, accurately turned
and fitted and set out, with steel springs.
CHton rods ard of 1njld steel, 2§ inches in diameter, and fastened to
Piston with o nut,

ced-pumps,—_Tq cach engine there is fitted a feed-pump, worked from






