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LETTER OF TRANSMITTAL.

‘ New HAvEN, CONNEOTIOUT, October 1, 1881,

Sir: In treating the subject of the Marine Engines and Steam Vessels of the United States Merchant Service
I have, as a basis of comparison, classified the vesscls in accordance with their registered tonuages. I have also
made a cross-classification by geographical distriets, viz, the Atlantic and Gulf service, the Pacifie serviee, the
Mississippi Valley service, and the Lake service, with several minor divisions of these classes. General statistical
tables are presented of numbers of steam-vessels in active service, of the numbers of their engines and boilers, of
the tonnages of the vessels, and the aggregate volumes of eylinders and boilers (excepting coil boilers, which are
separately considered). The dimensions of steam vaessels, engines, and boilers are in most cases those recorded by
the United States steamboat inspectors. '

The variety in dimensions and arrangement of boilers has rendered it impracticable to compute their aggregate
heating surfaces, but the character and proportions of the Dboilers used in various sections and classes of service
are 8o fully described as to permit of approximate estimates of these surfaces. The size of boiler as taken in these
tables is the volume in eubic feet within the water-shell, ineluding internal tubes, flnes, and furnaces, but excluding
external furnaces and fire-boxes. This “size of boilers” may be qualified by the detailed accounts of their
dimensions and arrangement. Tables of averages are also given, which are believed to exhibit some interesting
and instructive comparisons of practice. The average boiler-pressure allowed is stated for each district and class,
and while there is no absolute measure of boiler capacity possible, the sizes ag stated, taken in connection with the
Dboiler pressures, will be found to convey as correet an idea of the steam-producing capacities as could well be
farnished, 4

The manufacture of marine and river engines is involved both with the building of stationary engines and of
steam vessels, but is more narrowly confined to manufacturing centers than the latter. The details of engine-
building are considered in the report on stationary engines. Tables are herewith presented showing in detail how
tho various sections and places in the United States have contributed to the building up of the steam tonnage as
inspected in 1879-1880. , :

The report then proceeds to consider, for the several grand geographical divisions, the details and character
of engines and Doilers uséd, and their relations to the arrangement, service, and speed of the steam vessels upon
which they are employed. These details are freely illustrated, with the view of presenting a full and graphic
reeord of the salient features of present practicoe. ‘

Very respectfully,
OHARLLES H. FITOH,

Special Agent,
Prof. WirLiAM P, TROWBRIDGE,

Ohief Special Agent.
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MARINE ENGINES AND STEAM VESSELS IN THE UNITED STATES
MERCHANT SERVICE.

THE MARINE STEAM POWER OF THE UNITED STATES

+  TABLES OF AGGREGATES,

In-preparing tables to exhibit the marine steam power of the United States, the steamers were first classified
according to their registered tonnages, so as to bring steamers within certain limits of size in the same class, and
thus to facilitate comparisons. The aggregates of these classes for the several inspection districts are given as
follows, the boiler and cylinder volumes being caleulated from data obtained from the records of the steamboat-
inspection service through the courtesy of the supervising inspector-general, James A. Dumont.

The inspection distriets are liere designated not numerically, but so as to bring the geographical bearings of
the statistics prominently before the mind of the readler. The first district embraces all waters and rivers of the
United States west of the Rocky mountains, and is here designated as the Pacific distriet. The second ' district
embraces the waters of the Atlantie coast, rivers and tributaries Detween the bay of Passamaquoddy and cape
Charles. It may bo designated as the North Atlantic district, and is here divided into two sections respeectively,
comprising the Atlantic seaboards of the New England and of the middle states. The third district embraces the
waters of the Atlantic coast, rivers and tributaries Detween cape Charles and eapo Sable, It is here designated
as the south Atlantie district, The fourth district embraces the Mississippi river and tributaries, from the mouth
of the OQhio river up to and including Keokulk, Towa; the Illinois river below Peoria; the Missouri river up to and
including Yankton, Dakota. It is here designated as the Saint Louis district. The fifth district ewbraces the
upper Mississippi river and its tributaries above Keokulk, Iowa; the Red River of the North, and that part of the
Missouri river and its tributaries above Yankton, Dalkota. It is here designated as the upper Mississippi distriet,
The sixth district embraces the Ohio river and tributarvies up to and including Carrollton, Kentucky, and the
Mississippi river and tributaries (below the Ohio) down to and including Greenville, Mississippi. It is here
designated as the lower Ohio district. The seventh district, embracing the Obhio river and tributaries above
Carrollton, Kentucky, is dosignated as the upper Ohio district. The eighth district embraces all the waters of
the lakes north and west of lake Lrie, their tributaries, and the upper-portion of the Illinois river down to and
including Peoria, Illinois. It is here designated as tho Western lake district. The ninth district embraces all the
waters of lakes Lirie, Ontario, Champlain, Memphremsdgog, and George, with the river Saint Lawrence, and their
tributavies, and the inland lakes of New York. It is here designated asthe Rastern lake distriet. The tenth
district embraces the coast and tributary waters of the gulf of Mexico between cape Sable and the mouth of the
Rio Grande and the Mississippi river and tributaries to Grreenville, Mississippi, It is here designated as the Gulf
distriet. '

RTEAMERS O 1,000 TONS AND UPWARDS, ' STRAMERE OF 500 TONS AND UI'WARDS, UNDER 1,000 TOXS.(4)
No. of No. of No.of No, of
m " i Volume, | No,of | Volume Volume, | No.of [ Volume
. . Btg;:}l- Tonnage: gitzﬂ;a. oylinders. | bollors.| boilars, stgl:n- Tonnago. gi"ulgs_ eylindors. |boilera,| Doilers.
Oubic feet. Qubis foet. Cubic feet, Oubio feet,
Tho Unlted States vcenveravanness 807 | 480, 906, 17 407 | 41,205,268 770 11,080,464.43 300 | 277,434, 00 535 | 27,084, 40 770 | 651, 84L75
Tho Pacifio Aistriob.coeeeveniriiiuaaanas 27 | 655,048,093 33 5,404, 43 08 | 134,153, 22 8% | 22,852.20 66 1, 850, 06 43 84, 023. 90
The North Atlantie (New England) -.... 43 | 65,005.88 49} 10,701 80 85 | 208, 082,20 26 | 17,015,138 30 2, 804,25 32 58, 323. 40
The North Atlantic (niddle states)...... 01 | 160, 571, 03 106 | 14,808, 82 222 | 888,758,038 183 | 01,455,471 - 180 | 14,040.08 168 | 278,008.62
The South Atlantio distriot : 13 | 18, 860, G0 13 1, 633,70 34 | ©2,080.08 34 | 23,410.20 30 3, 157.65 ] 77, 048, 62
The Saint Lonia district «.veevevnneiaenas 101 18,9043, 07 20 670, 86 51| 18,086,70 | . 28| 1§,414.87 52 951. 05 98 21,770, 49
The Upypor Missiesippl distriet «veervnealiaers e[ roermnencinfenss B e DETEI fesanaes 1 549. 21, 2 19,44 3 013,71
The Lower Ohio district. ceeeveacnaunenns 8 3,631, 78 6 165, 64 T 2,127, 85 17 | 11,671 07 84 1, 009. 67 79 18, 600.19
The Upper Ohio district . 11| 18,084.30 22 085, 60 58 | 13,920.78 42 | 28,801.10 8¢ 1, 336, 66 161 41, 257. 00
The Western Lake AIstrich - veueensennne 5| eL,8ILdT 34| 1,080.76 40 | 48,422.28 88| 26,682, 49 43| 1,702.47 58| 52,682,298
The Bastern Lake district........ aremen 68 | 79,710,42 86 3,108, 71 78 | 02,808, 60 80 | 24,118,685 34 ¢ 882,50 |, a9 37, 88102
The Gull district ..ooeueeaens huannenanen 20 | 88,878.85 89 2, 802, 85 07 | 76, 655 00 17| 12,078,45 26| 870.18 41 80, 243. 24
1



MARINE ENGINES AND STEAM VESSELS.

BTEAMERS OF 100 TOXS AND UPWARDS, UNDER 500 TONS. (d)

BTEAMERS OF 50 TONS AND UPWARDS, UNDER 100 TONS. (a)

o These aggregates do not include o smwall number of steamers having coil and other special types of boilor,

TABLES OF AVERAGES.

No. of No.of | yolume, | No.of | Volume, | N00F No. of 'V'olume; No.of | Vol
NN . . ) . ' | gteam. [ Tonnage. | cn- h g \ame,
St‘fl?s“_” 'J.o‘nnnge gi(illias- oylinders. |Doilers.| Doilers. ors, £ gines, cylindera, |boilors.| Doilers,
. Cuble feet. Oubie feet, Oulblc foet. Cubie fest,
The United States....coaeaaevaanne 1,362 | 832,717.43 | 2,056 | 27,434.41 | 2,875 | 014,047.41 808 | 50,200,62 1,000 8, 657, 04 011 | 275,446, 00
‘Tho Pacific district...meecinevmcaneenn, 100 | 26, 089.02 ‘ 102 1,583, 24 158 | 55, 260, 65 48 3,803, 63 a3 218,48 01 13,812, 99
The North Atlantio (New England)..... 721 19,232 88 84 2,012, 88 76 | 66, 249,14 88 6,520, 08 05 815,18 88 38,083, 22
‘The North Atlantic (middle states)...... 281 | 170,202 20 314 | 10,150, 74 311 | 266, 002,00 202 | 14,9227.78 207 1,814,27 203 07,278, 08
“The South Atlantic district.. 119 82,101.%¢C 146 2, 097, 06 230 | 86, 559,67 kg 5,613. 40 05 823,67 78 25, 558, &1
The Saint Lonia district....... . 90 | 25, 306, 81 150 1, 085, 47 230 | 48, 886,04 35 2, 050, 08 58 183, 60 46 8,424, 20
“The Upper Mississippl district ......--.. 73 | 18,830.09 144 745,76 147 | 28, 450,04 88 2,803.70 68 141,96 49 7,463, 97
"The Lowor Oliio AUstriot. ceveeevannasauns 86 | 21,801, 09 168 1,216.01 210 | 41, 455,01 02 4,782, 34 108 158, 50 84 11,504, 35
The Upper Ohio distriet....... 175 | 38,4607.22 351 2,014, 17 504 | 104, 134,00 66 |- 4,040,10 118 255, 92 it} 15,857,715
Tha Western Lake district 141 | 87,280,256 107 1,083, 63 166 | 102, 647,21 89 6,710, 08 120 270,95 02 27,711,014
"The Taatern Linke district....-.. . 25 | 15,008, 27 81 ) b577.19 78 1 87,022,48 37 2,701, 80 38 180,19 87 12,402.18
Thoe Gulf Aistrict cveeeniinrervasecisvnnne 141 | 82,108 38 250 1,008, 86 256 | 006, 078,88 a6 4,708, 90 108 288,22 74 17,753, 08
STLAMERS OF 25 TOXS AND UPWARDS, UNDER 50 TONS, (a) STEAMERS OF LESS TUAN 26 TONS, (@)
No. of No.of | veme, | No.of | Volume, | N0:0f No.of | yolume, | No.of | Volume
stgg.n- Tounago. gf‘ﬁ:& oylindors, |boflers| Doilers. st’g;‘;?' Tonnage. gi(;::s. cylinders. | Doiters,]  botlers.
. Cuble feet. OQulbio feet, Cubie feet, E Cubic feel.
The United States...c.c.on.. erenans 831 | 30,008 18 905 3,083, 14 841 | 189,538.48 | 1,061 | 13,042,811 1,170 673,85 | 1,057 | 07, 200. 39
"Tho Pacifio district.arsesrereacsavaeirnas a8 1,484, 60 63 68,10 390 6,181, 97 47 500, 84 58 13.79 48 2, 817. 17
The Noxth Atlantic (Now England) ... 3 3,485, 00 102 169, 82 03 { 22, 000.81 107 1,352,117 117 66,051 107 0,084, 82
The North Atlantic (mmiddlo states)...... © 226 8,310, 42 281 535, 06 225 | 00,017.27 261 3,814, 85 205 101, 86 252 27,364, 30
‘Tho South Atlantio district......... P 100 8,741, 70 108 220, G4 100 | 27,084,806 19 1, 542, 80 127 72317 119 11,508. 49
The Saint Louis Aistriet .eversvievncarans ’ 750, 00 27 20,79 20 3,036, 22 28 234, 60 34 7.19 28 1, 330, 85
“The Uppor Mississippi districk .. 25 800, 28 48 41,07 26 3,186.79 18 814,20 25 13,01 10 1,425,906
‘Tho Lower Ohio district.vacees.vaes PR 34 1,833, 02 50 85, 87 35 4, 436,44 89 603, 47 51 33.42 30 8,424, 65
The Tpper Ohio Astriot..eeenmnseemnnes 4] 1,00001 61 05, 74 44| 510465 82 520, 59 48 °5,05] 84] 2,55.86
"The Western Lake district . 140 5,442, 456 186 822, 83 140 | D4, 88108 201 2,020, 22 218 184, 74 202 10,032,.93
The Eastern Lake district.. B4 1, 901, 52 06 02, 65 55 | 11,872,81 132 1,040.13 141 80, 27 182 12,418, 04
"Tho Gulf distriot seeneenrinvrernnavinenen 52 1,041, 40 68 104, 67 55 | 10,447.03 kil 002, 09 05 88,80 kg 5, 680, 83
RECAPITULATION—THE UNITED STATES. ()
* | No,of No. of Volumo, No, of Volume
Stenmers— stonmers,  LOBEOEL | neinos | oylindors. | Doilers. Yoilors,
Oubic foet. Oubio feet.
The United States. couneereerenn. 4,755 | 1,105,207.71 | G208 102,3%8.50 | 8,724 | 8,168, 087,46
Ovor 1,000 (018 +evves o feeiieeeannnns 307 480, 000, 17 407 41,205. 20 770 | 1,030, 404,43
500 0 1,000 t0NS.vnunwansasasnnnnss wonns 896 277,434, 00 685 27, 684, 40 770 051, 841, 75"
100 to 500 tons . .eann “wmeasmamneas svauas] 1,802 832,717,438 2, 060 27,484, 41 2,876 914, 047,41
50 to 100 tons ».... cenans 808 59, 200, 62 1, 006 8, 657, 04 011 215, 445, 00
2510 50 LONS vremerannns . 831 80, 908,18 995 1,083, 14 841 189, 538,48
TUnder 25 t008 «ouruecumvmrivnsesancanns 1, 051 18, 048,381 1,179 673. 85 1, 057 07, 200, 3D

The following tables of averages are presented for convenience in comparison of the several classes of vesscls.
In the tables, a compound engine with high- and low-pressure eylinders is rated as one engine, buttwo high-pressure
cylinders with connecting mechanism are rated as two engines. The tables exhibit conspicuously certain geueral
tendencies, such, for example, as the increase of boiler volume for the same tonnage and cylinder capacity as we
proceed from the larger to the smaller vessels, The extremes of cylinder volume and boiler pressure are exhibiterl
by the horizontal engines of the western river boats on one side and the beam-engines of eastern river and soun |
boats on the other. These matters will be made the subject of farther remark.
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THE MARINE STEAM POWER OF THE UNITED STATES. 8

4 TOR BTR . s AW , AVERAGES FOR STEAMERS OF 500 TONS AND UXWARDS,
AVERAGES FOR STEAMERS OF 1,000 TONS AND UPWARDS. UNDER 1,000 TONS, ‘
@ @ 5] Q . bz 3 = D ] = =] (-] © o =
1) 5 a =R g3, g g a ] 5 & ~Q % & . g g 3]
; ; " BE : 5 3 : g [2E4] E By
FHEARTRE BECIF AN B L FRRFRE A FIF AR
S + 534 . =4 ] £ + =1 4 e o 2%
: 2 | es | 52 e o2 8% | B3 ot | u2 | 52 | 2 o2k 22 | 55
98 | 2n | L3 | %t |¥EE| 2E | BB | BB | 9% | B8 | 5% |pBE| 2E | iE
oW Hao g L8 3 A 8g bt Ew (1) .9:5 33 R R
=) e | o B |48 I =k o3 & | = =] © G = =
B [P MO bl (I [ e [yt L, bt @w
4 5 1A | &S |4F%| 0% | & < 5 A | @e 4R | 5L | 8
_ Cu gt | Cuw. S, Lbs. | G gt | Cu. Jt. Cu. Jt. | Ou. fl. Lbs. | Cu. ji | Cu. ft.
Tho Pacifio district. weeeevenrsarcenananaa| 2,040,006 | 0.87 | 242.88 [ 24,60 63 | 165,69 |1,308.901 G08. 51 6,04 | 152,21 | 25,20 05| 24,55 | TOL 25
Tho North Atlantic distriet (Now England).| 1, 611,75 | 16.60 | 821,48 | 10,30 33 | 220,23 2, 100,70 080,04 | 13,10 | 825.556 | 24.68 85 | 78,81 11,822, 01
Tho North Atlantio district (middle states).| 1,704, 52 . 8,05 | 240,86 | 20,02 40 | 136,84 [1,742.15 088.80 | 16.85 | 804.905 | 19.87 84 | 103, 24 {1, 060, 08
Tho South Atlantie distriet. .ooavnvoiaee vees| 1,458, 80 | 808 | 977.00 | 34,85 48 | 117,08 |1,842.356 088.54 | 13,40 ] 331,67 | 24.09 88| 80,906 |1,487,90
Tho Sainb Louls digtrict ceeeanveiannon veend| 1,304.07 | 4.87 | 100,81 | 20,18 188 | 83,97 | 274,25 708, 24 0,17 | 118,23 | 22,87 141 | 18,31 o215
Tho Upper Mississippi dlsteict cvevevaiiin e, [ DR S BN DU AN weao| 04021 3,564 | 11LT4 | 8L56 181 9.72] 204,57
Tho Lower Ohio distriet.. iveeenvarccnns wuned 117784 4,08 0004 | 12,87 1411 27,60 | - 303,01 080, 67 8,65 150.41 | 18.48 1 152 | 20,60 ; 235 52
Tho Upper Ohio Matrich.vvaeeveeieenninaan 1,230.40 | 5,93 | 102,17 | 20,81 14 | 81,10 | 240,17 087. 88 4,621 142,08 § 30.75 152 15, 01 | 850,05
The Wostern Lake distrloh - veevssevnan oo 1, 272,45 | 5,16 | 102,22 | 20,50 |- 60 | 48.23 {1,210, 55 009, 5k G, 41 [ 107.8L | 30.80 031 80,59 1, 01119
Tho Tastern Lako dlstriet ...... v venwsad 1L, UTE 4T | 8,07 | 110,42 | 20,83 72| 80,79 {1,189.8¢ 803. 85 3.00 | 104.00 | 42.85 67 | 256,96 | 058,48
The Gult Aistrich..coae easieerianenacannnna 1, 475,92 | 7.80 | 100,76 ) 27,30 03| 71861 TH0.20 710. 20 7,90 [ 250.40 | B4 74 88 | 33.47 | 73764
AVERAGES FOR BUIAMERS OF 100 TONS AND UPWARDS, AVERAGES FOR §ITAMERS OF 50 TONS AND UPWARDS,
UNDER 600 TONS, UNDBER 100 TONS.
@ o e & Loy o & o @ 4 o . B rd Qo &
Do 1B, | & | 8 |dF.BE | 2, | B, | B, L |5 |9%s|2gld
48 = o o5 | 8BS © a a8 © o5 | 88% | = 2 b
a5 S 2 % 23 (238 | 28 = ga S & @ =5 [ A8 | 2a B
‘ Sg | ES HE | B® |"FE| BE | BT | & Fe | BE | B¢ |TS%| FE | EE
i by 58 b Wl o8 5'2') %o Qg ] e ww | eBH | w3 =
i 2553 gl kg | o3 tﬂag =g s ] g 2 8% |adi <8 | B
| Be | 2R | &% | g3 |BBF| B | &D | Bs | EE| S5 | gd |BBT| | iE
[ ; : 5 | ko | T B 4 : A, [ kEa | BE Z
57 |& |8 |dv|4=e| 8B & | 47 |8 | & | 8B |48 SR ¢
....... ‘
| Qu. gt | Ou. fe. Lis. | Cu. ft | Cu St Che. S| O, J2. Lbg. | Cu. 0] Cu. ft,
i The Pacile district. o ociieniiiiiiiamiaranaas 247,61 G.B7 | 20176 | 84,01 A &84 | 0.7 BRI, 12 G, 6L | 842,02 | 70,70 02 X631 20L.85
; Thoe North Atlantic dstrict (Now Tngland). 207, ]23 10,46 { 34440 82,03 G0 29,06 | 8Y1.00 74,10 4,83 | 692, 47 | 130,40 78 382 | 480,68
Tho North Atlantic district (middie states). 240,83 | 14,47 | 378,00 | 26,10 S63 | 89,85 | 86581 70,43 002 | 683,72 ) 75,70 [i14} .33 | 470.%
Tho South Atluntie diatrich...coiieiiminnn, 270,060 | B38| 208,88 ] 82.08 8% 1 18,47 1 036, 84 71, 61 05,87 | 46344 | 0G. 07 6 341 827,01
The Saint Louly disrict..covorsvinrinaiian, 281,18 | 0,66 | 101,20 | 28,71 180 ] 10,60 | 90240 6. 00 G, 00 | 818,71 | OB 69 121 316 | 183, 14
Tho Upper Misstssippi distrieh oot 180,406 | 5,30 | 905,70 | 88,16 136 6181 108,64 i 4,06 95,66 | T0.93 143 208 | 152003
Tho Lewer Ohio dislriedccvivininnneaennad  S3L27 | 5,60 1 180,87 | 84,08 144 T 10740 771,18 487 | 040,00 | 04,45 124 L40 | 146, 6
The Upper Obio digtrictceeeiinoiinnnenninn, 290,61 | 061 200,78 | 35,72 148 st | 906,01 0. 44 6,50 | 330,838 | 70.19 187 2,011 156
Tho Western Like districb..coviaiinnan.., 204,46 LIB | 275,907 | HW 14 77 11,58 | 61846 Th, 80 4017 | 412,98 | 120,28 it aumblonol
Tho Eastorn Lako distrleb.coviuaiennniinaes 200,01 | 3,83 | 201,067 | 05.7L Vi 718 | 480,18 7 02 4, 82 | 450,02 | 07.72 87 S4B an 10
Tho Gull Qisteict..cnmemnarnrenereservernns 227,72 | 5,04 | 28095 | 40,35 113 7,03 | 800,69 72,25 6,00 ¢ 872,27 | 108. 55 100 2.8t Wo.m
AVERAGES FOL STEAMERR OF 25 TONS AND UPWARUS, . ~ e n = ey
UKDER 50 TOXS. AVESAGES FOI BTRAMERS O LRSS THAN 23 TONS,
@ o o S e | bt ©d H [+ @ Ty Yy =] o g By
aQ [ &
gy | Ba | & | LA |2Ed| BE | B¢ | 84 | Bs | 5 | B8 |2Bg| EE | B4
R 28 @ . 13 28| Bt @ o =R 28 © . ) 28 BBy o8
da g Eg ga | ~38 S | 5:::1 =81} (=} g o =4 p-—g S o =1
£g PG v " a4 S S p3 58 | 3¢ R Ea Eg
5] g | B8 = =8 =L = et a8 B °
0O Pt C 0y B o g o @ [ sy e B ) E 23 )
g6 ah | B8 | & a8 E%ﬂ b Eu'w S0 | B8 | 55 S#EE | B8 L
. Bw | 88 | 27 | 28 [HLF | & 25 Bw | g | 27| 85 | 8¢®| 5= | 248
M peo o~ =) &) e b = ge = P ] He P& P =@
L i |85 | A | 8% (488 | 5L| R 4 & | & | 8% |4°®| 5L | &
u. Ji.| Cu. ft. Lbs. | Cuw. ft. | Cu. fi, C. 6. | O S Lbs. | Cu, ft. | Cu. Jt.
The Pacifio Aistrich.ceseericiiciienncnonanes 30,07 | 8,01 | 413,02 | 142,93 23 1.10 | 107,20 10,78 9,72 | 653, 07 | 244, 58 1037 . 0,24 58,70

Tho North Allantie district (Now England). 87.47 | 4.84 | 653,72 | 162,04 i 161 | 246.24 12, 64 4.07 | G7TL 83 | 180,63 0| 047 84, 00
"Lhe North Atlantio district (middle statos). 86.07 | G.44 | 732.28 | 118,70 70 202 270.74 13,21 5,77 | 825,48 | 150. 82 841 073 10850
r “The South Atlantie district..eeavesennaraas. 87,42 | G.006 | 723,86 | 128,08 i1} 2,10 | 270.85 12,00 4.08 | 740,00 | 100,63 7 057 96, 69
3 Tho Saint Lonis distriet eeenvnsaranennnne . 80.04 | 8,00 | 400,03 | 138 01 105 1,10 | 101.81 888 3,06 | 571.20 | 226,29 106 | 0.21 47. 52
¥ " Tho Upper Mississippi district ....... 85,07 | 457 | 348,70 | 126,00 120 0.95 | 120,61 17.40 4,14 | 453,75 | 144,82 I16 0,562 75, 05
‘The Lowoer Ohio distric...evuenirecrs icnnnn 80,21 | 2.00 | 332,78 | 178.40 116 0,71 126,73 17.78 4,82 | 400, 84 | 185,00 11} 0.66 87, 81
The Uppor Ohio districk...ocvrneneaeineny 88,11 | 4.11 | 324,564 | 100,81 116 .08 11800 16.27 4,81 | 483,27 | 142.25 | 118 0.52 78 97
The Western Lnko district . cvaqevrennnnnan. 36,62 | 5,03 | 640.02 | 134, G4 oL 174 | 284,11 14.63 | 4,62} 672.81 | 150.76 92 0.62 87.19
"Tho Eastorn Lalke distriot couuue.vaanceeen 85.21 | 4,87 | 688.00 | 147.70 08 140 20678 | 1248 5,44 | 757,05 | 140.82 9 0. 63 04, 07
“Lhe Gulf districtsieeseeeneeinaveannacannnes 37,83 | 5,00 | 53813 | 123,41 02 1.64 | 180,06 1L72 | 4,24 | 020,82 | 184.42 8l 0.40 73.%7
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4 MARINE ENGINES AND STEAM VESSELS.

AVERAGES—THE UNITED STATES.(a)
2 2 o) g | o g =

Steamers. a—: ’5§ E Z = 5o 53'%'01) 52

FE = nE o 28 ‘ &%

e EE . =7 25 2% | i
- ! Cu. ft.] Cu Sl Cu. ft. '] Cu. ft.
Qver l,OOOtons................‘............. 1, 560, 47 8,58 214, 27 24, 46 65 0L 43 11,340, 57
500 to L0 Long. ot en s T00, 58 9.08 984,77 23, 83 T GLTL | 845,90
100 1o 500 TONB . caiiamnsrcnneiararanaranes: 204,28 8,206 274 T2 43, 30 i) 13,34 ‘ 34, R0
50 to 100 tons cenend 73,189 6,00 464, 49 7741 90 250 o8l
2580 BILONS e nanrnnmnenn TR poosn1o) o2l oezed | st 87 165 | wa
Tnder 25 ton8.cevuevanriianeraasanns sanavan .27 4,88 607.18 144, 34 92 0.58 : UL
Al BIZEE it e 231,80 8,56 204, 23 20. 87 88 10,82 i 469, 68

& These averages do not include o small number of stewmers having eoil and other special types of boiler,

STEAMSHIP BUILDING.

YWithin the past decade there hag heen o falling off in ship-building, but not in the building of steamships and
other steam vessels, and the ratio of nuunber of steamn to number of sailing vessels built is now greater thau ever
before.

A small diagram has been prepared (Fig. 1) which exhibits the progress of the country for the past forty years.
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Frc. 1.

in this respect. The diagram may be considered an epitomized history in itself, but a few notes may be of value
in recalling to the mind of the reader some of the industrial conditions prevailing at the several dates.

Trom 1838 to 1843 we find the ship-building interest small and diminishing, the average size of vessels becoming
smaller, with an increased percentage of steamers, all being wooden vessels. In this period ‘the revenues of the
government were such that it was a question what should be done with the surplus. Iron steawmships were fairly
introduced in England, and the Cunard line was started.

Trom 1843 to 1854 we had o great growth in ship-building in this country, attending a growth of commcrce.

There was a marked increase in the national debt and in the revenue from duties, while the average percentage of

tariff on dutiable imports fell off from about 35 to about 25 per cent, The relative proportion of steamers built.
declined, showing the ship-building growth to be mainly in sailing vessels. All the ocean-going steamers were
wooden vessels. The Collins trans-Atlantic line was started. The pemod 1843-1854 was also of great commerciak
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THE MARINE STEAM POWER OF THE UNITED STATES, . B

activity in England. DMany iron steamers were built, and by 1845 marine tubular boilers had come into general
use. In this country from 1854 to 1857 vessels of a larger average size were built than at any later period, but
these large craft were mainly wooden sailing vessels. It may be noted that in 1846 “lie Mexican war began, while
in 1849 the discovery of gold in California attracted the adventurous.

TFrom 1854 to 1862 was  period of decadence, due to the fagt that the wooden ships of American build were
being supplanted in the carrying trade by iron steamers of foreign build. In 1860 52 wooden side-wheel steamers
were the only ocean-going steamers of the United States, although large iron steamers had been builf, in this -
country over fifteen years previous. : . ‘

The eivil war now gave an impetas to the building of vessels, but they were still for the most part of wood, and
only about one-fifth of them were steamers. Amnother period of decadence followed till 1872, Meanwhile from
1861 to 1864 alono England doabled her ship-building, which was nearly all in iron steamers. Other industiial
enterprises flourished in thiy country; the “Great Bastern” bronght us the Atlantic eable in 1866, and the Union
Pacific railroad was finished in 1869, but ship-building continued to degline,

Theyear 1872 appears to have been a temporary tarning pointin ship-buildin g, coincident with aperiod of husiness
stagnation and low wages in the United States. In 1874 the tonnage built approached that of 1855, being exceeded
only iu three years—1854, 1855, and 1856—and a much larger proportion of the vessels were steamers. DBut with
the return of prosperity in the conntry labor appears to have been drawn into other callings and ship-building
rapidly fell away. In 1871 a free-ship bill was defeated in Congress. The law passed in 1872 giving ship-builders
the right to import free of duty materials to e used in ships for the foreign trade was practically inoperative.
Nevertheless, the building of large iron steamships now began to be prosecuted with some suceess, and for the next
seven years these wore built, in four iron ship-yards on the Delaware, at an average rate of 11 large sea-going iron
steamships a year, with an average tonnage of about 2,000 tons each. Dut the bulk of the steam tonnage built
consisted of small tugs and river boats; and from 1874 to 1880 there was a {further decline in ship-building, slightly
checked ouly in 1878, in which year it may be remarked that an American line to Brazil was started with threo
steamers, the largest being of 3,548 tons burden. 1In this last period there has been a decided increase in the ratio
by number of steam to sailing vessels.
~ We may say roundly that the ratio of number of steamers to total number of vessels builf was, in 1840, about.
one-twelltl; in 1830, about one-fifth; in 1860, about one-fourth; in 1870, about two-ninths; in 1850, about three-.
eighths, : :

The number of steamers built, by years, is as follows, sinee 1840:

Yeurs. Number. Yonra, Number, : Yoars, Number. 1 Years, Numboe#

Total ten yuears cc..ooeus 1,085 | Total ten years........ 9,443 Total ten yenrs ... Lotal ten years cvavvna, 3,342
e ] S s

78 238 802

w7 259 202

70 271 402

163 281 404

163 253 : 323

295 22 % fag

168 968 || 1867, ... - 180 205

17 296 | 1808 anuusanansnn . 280 || 1878.an..n Cremreevenenasraas 334

8 172 || 1800, aacannerns e areas 277 [ 810 e irniniiviciean waas 335

260 204 || 1870 auamaeeceanannnanas PN 200 |} 1BB0urarenncnisncanesinnrsnoas 348

The aggregates, taken by decades, show a general increase in steamship building, but this no more than supplies
the demand for coasting and river steamers. Indeed, the building of large steamers must within the nexs few
years e considerably increased in order to supply the domestic demand.(a) The average life of a steamboat may
e takeu ab from’ sixteen to twenty years, and many of the large steamers are old, especially the large wooden
coasting vessels, not a few of these having been hrilt at places in which the building of large ocean steamers
may be said to have become almost a lost art. Thus of 120 large sea-going steamers 20 built in New York and
Brooklyn average about fifteen years old, 4 of foreign build average nineteen years old, and 12 built in Connecticut
average nearly fifteen years old. Sueh old wooden steamers are being replaced by iron steamers, which are built
mainly at Chester, Pennsylvania; Wilmington, Delaware, and Philadelphia, Pennsylvania, Of the steam tonnage
inspected in 1879 the following tables have been prepared, which show in what proportions the several states and
places have contributed to the building up of the steam tonnage. The tables are deficient by about 2 per cent. of
the whole number of steamers, these being mostly small eraft, of which the data were not obtainable.

« In a recent issue of the Naufical Gueetie the demand npon American ship-builders for steam tonnage is stated to be greater than
it has been for ten years past.
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6 MARINE ENGINES AND STEAM VESSELS.

STEAM VESSELS OF THE UNITED STATES.

Nore.—This table is incomplete by the necessary omission of a very small percentago of steamers of unknown build and of small steamers of unmensured
tonnage. There ato also 17 steamers of foreign build: 4 ocean passenger, 3,027,07 tons; 2 inland passenger, 220.17 tong; 4 fervy, 446 tong; 2 towing, 328,96 tons; 8
freight steamers, 1,808.04 tons, and 2 stomm yachts, 16.77 tons.

.

QCEAN PABBENGER

INLAND PABSEXGER

PERRY DOATS,

TOWING BOATHE.

PREIGIIT 81T AMERS,

OTHER STEAMERS,

. STEAMERS, STEAMERS,
Where huilt, - s -
No. | Tonnage. | No, | Tonmage. | No, | Tonnugo. | No. | Tonuage, | No. | Tounage. | No. | Tonmge,
|
The United States .ocoaevsmrenenn. 199 | 188,410.20 | 1,511 | 457,485,809 892 | 118.380,65 | 1,201 | 108, 238.70 300 | 107, 074,79 50t | 20,828,600
Alabama. ....un... 1 508. 05 4 606,32 1 17,00 8 972, 81 5 57062 1 3.00
AlasK. oo J NN FUURI PURR 1 4L Y- S (R DU TR N P TR DU T R P
Arkansas..... ermernenmmnaene . . . 8 813,16 3 101,20 1 13,40 1 20,40 1 70,83
Calfornif.vereevoreanuas 8{ 8000.70 56| 9,584,384 20 | 21,803, 21 281 1,755,.40 2| 3,248.48 |\ cvennnn
12 | 11,076.77 27 B, 782, 82 7 037,87 8 701, 31 11 4, 009,60 R 1, 250, 81
Dakota voneannn eetrememmenemnecnnssannnn]enacann N P, 1 217,77 1 L) I N s RO [ wnnmplonmerenstonnannan, e
TDRIAWATD +vemmemecummeearasnnanvnsernnn 23 | 82,807.27 51| 24,478.13 16| 675770 2 1,524,860 21 [ 20,156,82 148 2, %00, 31
District of Columbif. sanueevnvnnensevsno|eanesonelenennromnnes 3 ' 986, 14 P TP PPN I S [ 9 70.13
T — 1| 1,073.95 13| 1,358,00 7 374,95 p 171,05 1l 108
LT S P N euraeannemrinnenclonnienne]ercanenmanns 8 1,201,132 {eeirnuns]ennacarmrneslaearenns foanune puncan RN [ eemue 1 11,68
BRONS T L TSN R 19| 4,626.78 83| 4,004.08 60 | 8,974.65 & 715,05 94 8, 001,61
TNAADRA . v eirsennarrns evnranennnrssnnnn|eansinen|rmrnmneeenas]  181| 52,636:20 40 6,502,060 207 1,000,27 [} 974.20 8 KR H]
TOWin e asemanacan 181 1,413,82 10 604,70 L] L,65L20 1 400 Jeemiiini]icenmninnnn,
Kansas U PN SO [ 4 440,00 [.ouviii]immmininmman]ienen as YRR URSNS SO,
CED 0110 L NP U [ 23+ 4,085,006 7 758, 62 8 GO0, 17 ] 303,09 l........ S
Louisiang ......... e eam——na- O N R 8 '1, 195,40 1 16,17 18 604,30 : 914, 48 45 28, 09
....... 25| 8,820,34 4 902, 21, 8 491,10 41 1,088.45 44 2,100, 81
Maryland .e.oov.... e, cermae 2 723,03 48| 12,046,87 3 075,52 151 1,020.47 H1 260, 90 4 100,14
Massachusetts......coeuoon 6] 7,718.74 o5 2,442,111 9| 2 884,00 12 510 8 .81 | Rl 1, 044,05
Michigan . ccoveerienans P, ) 1 987,92 40| 18,421.83 4 036,13 001 6, 07TRGY ! T3] 88, 140,16 j 1} 950, 89
Minnesota. PN UV PRUP 15 1,480,44 1 648,70 01 1,000,07 I r . 7.0
MSSISSIDDL e weevermemmrennenemmeraneen foreeeesomeenenens R BT Y8 ISR N I " Y B A B g on
B SEEL o VORI UUY SN AR ERR 104 9,003.44 13} 1,500.50 B 047, 8 439, 25 ‘ 2 351'0';
KW HAmPSHIrs cureusveeivnrarnrvimenns]oernnncs R 4 216.21 |...._.. erraceann N RS cemane ! | -
HowW JOIS0Y «vverronrecaneansnnnnn 41 2925067 74| 17,9036.86 20 9,805.51 68| 4,016.77 W0 3,80, v } 30 2,404, 08
Now York - 40,891.78 | 984 | 122, 025,85 109 | 49,809.48 300 [ 17,010, 80 08 | 61,830, 86 160 7,57, 00
North Carolina SL S I 119 21+ PORUOUN R, b 20, 00 1 01,48
ghio emewsvenyea.| 168 | 70, 585,84 271 2,13L.08 0] 0,811 46 | 42, 625,80 anl 10,5
Pregonl ‘ N P 63| 20,824,64 | 7] 1,499,20 5 180,45 4 704 oo,
CNNAYIVAID vunaevarmansnranss 47 | 85,095,40 182 | 88,400.76 22| 5,330.41 458 140 0 B0 |, 844,01 B 5,090, K1
Rhodelslﬂnfl.,.......................... 4 LN PR PO 1 B I 12 202, 18
Souih Caroling «veevevcnneeiunenan.n.. 8 1, 251, 65 [
; Jarg] V251,05 |..oun., g LE 2 ¥ 2 FOTU AU 1 FE R
Tennessan‘s_..... ....... R ol 191 2,008 81 1 814,84 4 47,71 ) KL 1 I O
U5 <1 T S 1 186,05 |ovint]ierieannns . ] 157, 94 1 G583 [ainiemni)evrnnrennee
VOImONt. ceee i ivinn vrceevinnineannens. F N LTS, 21 1,380,008 |..oosiiifennnann ERTTYS IR veruaay PO RN Seerranas
VIEgia . ooeee v i eiinnn 1| 1,437.96 25 | 3,492,99 3
: , 437, 92, g . 445,04 17 7Y, 30 57,1 2 7
Washington Lerritory - meeeeecernennnnn.. 1 732,80 3 3: 279, 88 1 18181 1 116, 89 *: aﬁ: g;’_ 2 17,70
Wost VIrgina . .con.cmceereanennninnn. . g § 3, e
Nl if..... ‘ [ PO 27| 4,080.80 10 532,19 Wl 201021 2 78,40 1 3.00
50 | 12,746,890 5 148,70 0L & 040.76 18| o832.29 15 207,05




THE MARINE STEAM POWER OIF THE UNITED STATES. : 7

Steam vessels of the United States—Continued.

R e T AIREGER | FRRRY BOATS, TOVWING BOATS, | FREIGHT STEAMEDS. | OTHER STEAMERS.
Where built.
No. | Tonnagoe, | No. [ Tonnage. | No. C[;‘onnuge. No. | Tonnago, | No. | Tonnage. | No. | Tonnage.
ALABAMA . coivvenrninans rrnesannnnn . 1 508, 05 4 006,32 1 17,00 8 272,81 5 570,62 1 3,00
Cheney's Landing . ...... [P PN R PR DRI DU creaneienas
Tigh RVer.svesne cusnnrerensuan PR wofommunaanaunefonanerai]iamiiniannan 25,43
GadBAlN v vn e vamnns saasmevnannnsannesfiansssss|tuanuesnnann 1 67,05 57,66 |. . R
B3 1) 1511, trememnesunas 1 508, 05 2 857,40 180,78 2 BOL AT [evmrenai]rmmncnanannn
Portland. coucnsceavivinviinrneiannsfemneanes D L o N 1 112000 [emmercnilinsnnr veunnn
10 T YRR RRIPIPON ANPPRIY PRSPRRN S [ PO T L 1 | 1 80,15 |vausreas]irinaiianan.
Stockionavanesnnanee (. ceraenn demasavni]ramacninanentinnionas [T P PO E I EITTTTE TR R wolommmnavaes . 1 3,00
TVHIEEEDUTE vvnvrverennennenrcarssuntlvansanns [ 1 100,18 [ceninnes|amnmnn R (R RN P RPN [P AR PO
ALASKA, SIKR cvevvicnnracancas [ P S PR 1 255,44 |vavrnnas]|ommnanoinann]oan S [ e
ARKANBAS o uencecacannsnnnasnne ST RO 8 818.16
Arkansng Posb..eecvesrmeuenanaennne. vereians P Y P,
DardanelleB.cecus oo sasinaancnan I e
Fort Smith ....... vee 1 80, 74
HEIONRK civicnnivonnivennvsnnnnnsunnan [ D 1 130,25
Jacksomport...uiuaeens [P 1 115, 85
7003 (o 4071 | QU P PO 3 277,18
AMAQIBOM v ueienairiieinsriasecensennalsoecnanefinessnaranns|evasnmue|iovineeennes
Tine Bludl... 70,00
Spadr. cee... 124, 53
VAN BUIEIR ceeentviiianvirierceneeens)emnnnaas]eocancoscenslosnionaa]ioninscnnnan
CALIFORNIA ceernrerrereirerensrcansnnnnns 3} 8, 000,70 56 9, 584, B4
‘, TUCKR corennncnsonsnnscnnea 1 888, 02 1 40, 00
i Fair Havon .. P
‘ TTumboldt «ovv'sunses meaen
Laphom's Landing.ceeeen e .
l Martinez ...vveen.ns Canmreaneransaaes PP ! P P,
g Marysville. veennevanees [ IR PO IS PO F
Oskland ...... PPN FOURI ceesmaseanes [ P,
f Roland's Landing.....ovvvennvncnvendicnecanifinscnaanuans LS
" Sneramonto.eeeeeseniieaioa, wevmmsneelinansant|encansenanas 1 176.02
San Franciseo «vevevevernnrecianana. 6, 321,70 ' 1,201, 67
Stoockton....... [T 2, 630. 61 205. 63
Tahoo City . 28,00 |,
Tnion City .. e nenaas . . . 00,08 |.
Vallejo ... . See 21.70
Washington ..eesvniienenan ) (AR I RTRVEIY PRTIIS S o
Wilmington ....... crrvan wer ; .. . 102,02 |.
CONNECTICUT wvuvunaes reenean erenaraesan, B, 782, 82 7 637, 87
LEost Haddam. coaecvisiee ccnan. 1, 345, 86 1 © 14,40 |...
Grlastonbury..coevcenvnnraan.. 12,68 1.
£2131 (0 PR RUPIN PRRPPRRPY PRSPPI PO, ST R F, Cemeenan -
Hartford.caneniuiiacinainnana 104,82
MIAALetown «evevinninsaniiunns 1 208,24 1.
Mystio.auscenrinaninns vemarens . 9| 2,928,04 8,604.38
Now Iaven.ceuessnens reeriartienaas 4 581,85 IT.04 |eeveianifommerinnrnan
‘;’ ) oW LonA0m e e vrvnrs vonnee [P DU . 2 54.05 IR PTETRTRTIRES 2 157, 4%
i NoanKk.aeannn erramoon A [ smranmunnas 5 L 212,88 |ecvmnns]eomesoscmnns|snnscnce]snrnese mancfeanssasifomanaoauanns
: D073 [ enemmmsfummmnainanan 500, 83
2,004,688 |o..enen. 188,40
e e e 2 BLB8 |eemveueifemannnnomans] - L] BEB3 |eeciicai]|omanunianaan
ceaa 1 08,08 | 24 40,59 [eanieancfincerannanns]erariaarfonmrnacenaan
DAKOTA vevemverancmncsansesnnnnns Y 1 217,77 1 44,01 |eeurcmna]onnnnnncsannfoncasaas|sinnnnssnmsibomnncan fesunseinnuis
; TATEO e v vvnnrnmmresmrsmreesnscrnssans|sarsansfoacnsionnee 1 YL ¢ 28 IR (SOPRUIY AV RCOUNp RS e
;{ Tankton..vvveevnmanssannes tanennnaas
DELAWARE senmesvoracs sunnn weeernrrenas
Concord veaeneenn [ Ceamenaereany .
Fennimore, . cvevenannaa hanemnananeas ‘
New Castle...... aranene S TP 8 S (Y PSRRI P 1 b2 1 S IRIUR S FOOPPI PO
Wilmington veerevernreaeionarcninas . 23 | B82.807.27 61 | 24,478.18 16 6, 757.70 23 1, 850. 86 20 | 20,025 41 15 2,180.17
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Steam vessels of the United States—Continued.

OCEAN PASSENGER | INLAND PABSENGER

STILAMERS, STEAMERS, FERRY BOATS. TOWING BOATS, | PREIGHT STLAMERS,| OTHER STEAMELS,
Y . .
‘Where built. i
No. | Tonnago. Né. | Tonnage, No, | Tonnage. No. | Tonnage, No, | Tonnago. No. | Tonnage,

DISTRICT OF COLUMBIA .« anuas mswaasmnnns|emrnanelonmsennsncar 3 880,14 {vaeerinsfreccneinanarforaeean]orrmenarorna]earraenlieeranainas 2 50,13
»GOOTEOLOTWIL s evaruenvanrasanansonanas 1 26, 99
Washington . ceeaecneiianeas rueeen 2 350,154,

TTLORIDA ccnevveevunmameacnnsesesmassnn e 1| 1,073.95 13 1,868,906 |enurennnfomanaronnnn 7 374,25 2 171,65 1 10.58
Cedar Keys.aureerearcerasssnacrnsansfenasnassfsncnans B PR TS TT R, 1 48,80 1 139,06 feemeeemi)imruesinnnas
Jacksonville.ae..iooviiiiiiinnanninni|ammeraad]rmenan vewman T 000,40 |.cuviune]iannnennanas 1 b U I3 2 (RO PO PRI PR
Leoshurf coneerinranevnnrensanenn RO PR cerresenmnas 1 T0,48 |enuvnvefimunsnianancfoncincnforuansvuncoc]eanssnndonnas ernanan [N T snavew

" Mayport Mills ..o nnnns

Milton ceenganans
Palatkun..
“Pensacoln
“Perdido.....c...
‘Sinnabel's island . o . [ EEETT RPN TP TRT I
WiAlmington «aeeeeenuniiinonennncanns
CGBORGIA ceanosrm s snennsunrannmnnsmsans|eunruann|smaresocans F: ) N 111 5 1 RIS (P IO, MO PN U 1 11.80
Columbus cevvicnneviianinaiann 2 412,77
Romeo.. 2 458, 00
Saint Mary's 2] 246,16 |.
Savannph... 2 84,20
TLLINOIB «emmseianeurnsnncanvaannaanrres ) IO R, 19 4,‘525.78

Cairo ..

(713 2.3 N RPN IR PUUEN RN FOPD FOUUY PO FUNUTUIPEUIIUTE AUURUUIN AR 2 111,80 eecemraefomerenvnunnn
L0157 P! VR P IR N Y- 7'C: 1% 2 (SOOI PUUN 27 051, 04 4 196,80 21 1,080, 05
Galens,.. : .

Goloonda ..a.venns
Grafton,..,eueu... . AR .
GEANA TOWEE cnenreaenerancemarennans . N OO 02,26

Grayville coceviaeianiicaenan e 23, 31
Griggsville Landing . .vecuevecunanan. 48.44 |.
HAVANA . ceearenmanr caenenrnmmensons|cneranns|onsnanranans 1 b1 g .
FLE b R SN L) TIPS TR 1 93. 09
Koitheburg aeeeeeacaea. creabemnrnan Y PR I . 1 49,21 [euusiaafeanns [ .
Lockport..

"MEredosit cavansieaereeneenncanssens 4,83 1 24, 04
Motropolis Clby.usnacserear e crasnnan 2, 086,07 1] 1,723, 99 reaees -
Mound City. ... [ : 1, 085,20 5 L,18L, 72 [reneenns]vnnmnncannas 1 225,80 Jeanernnrfonrossonsunn
o oAy N DR AUl IR U AT~ 1) ) AN T I 00\ 1 B ST U
L2 PPN O I PR RN SURU TS SN NSRRI 1 71,04
R LTI YRR RN ISR NS RN IS B R 00 7 1 OUR [T,
Port Byron ........ I ORI RN PR IS U IR +: 01| SNSRI N eeaeenes
QUIBCY wvavenvanenaa, . cenn . 1 7.6l
Roclk Is1land cevuvennenne- emrann. Y R PN 3 802,83
_ Saint Bernord veeeeuen... 1 18.71
- SAVANNAR ceecruiinenanaa damenran 1 61,62
WALSAW «evearsiccernnennnnnan vemne 150.88 leeareen. L P ET T T sy
TNDIANA coiei e iicirceie eneaas 52, 636, 37 40 6, 602, 60 2061 1,960.27
ANUTOTR ceerenvnnren SR . mren . B3.12 f-erernfiiineninnnns [ LT T P
Bridgeporh. cueveervncaiimenn cinieeca]oacrinns|ommeeniceadonen el 1 40,60 |ieenueicfommnriomenns
Evansville....ooiiounniaiaas 2,224,73 b 183, 22 9 627,80
B2 k1011 RN FUUIOE FYURNN U AR SRR SN 1 22,70
Joffersonvillo coeves ceeiiv e icaeran, 89, 305, 69 0] 2,173.31 4 370,04 |-
Lo Fayetto cuuueeencvasnranannnsennns 80,58 1 60,84
Logansport cueee.ciiiiaieeniin e enanferirreveneea] e s O O 1 60,11
MadiSon coun ottt e is e e e 1,940, 30 i 769, 24
Michigan Ciby . cove e ecaeramimenin e feiicca i e e e e e e RPN
Mount Carmal. ..o cnvneedomnn e el e e e, 1 10. 58
Mount Vernon._.....c.veevevmeivencnn 44,10 |aennunes [
New Albany... 2,151, 92 1 54,11
1T T YR RN S0 NN IEURUUUUURC AN IS 1 SRR~ 3 OO RSN 1 £8.60
U S c 361301 - PR PR FRRUPUUROL ST B S  T: - - 1 PUUUUUN S SRN FENR RV
Vovay ..... 20,00 |enrneen]ommeennnanns
VinCennes v.veeecivninmivmnrmnennasfoneiiiadaiennacnneed 1| 80,26 [eeieensleeeeieeeaasoe e e
Washington ..ol reiienoerrrrnree e eere e v e eeeaae 1 2116
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Steam vessels of the United States—Continued.

QCEAN PABBHENGER | INLAND PASSENCGRI — )
BTRAMERS. BTHAMERS. FERRY DBOATS, TOWING BOATS. FREIGIT STEAMERS. | OTHER STEAMERS,

Where built,
No. | Tonnago. No. | ‘Lonnage. No. | Tonnage. No. | Tonnage, No, | ‘Connage. No. | Tonnage.
HOWA cencnvisrrinnrsanrsssssensnansssnsesfonmmannefonmnesseenns 18 1,418.82 10 604,70 a1 1,051, 20 1 400 [veevmieifrmnsnnnanaes
7)1 00T SO D S 8 b (11,353 PN P 1 5200 TR PRRRRUUNN ISR R crene
Burlinglon, ceveanrevaracanermransonns]oararens]omaeieiaun, 4 201000 [eeemnrnn]oarusasaanns 2 BLTB | euviend]enmenssvennsfuccnana]vvananranann
Claghon.ccveeiienneimanns [P carfomanae FO P, 1 3 ) RN R IS e
‘ CHOtON suvreeervonnans . 1 176.73 1 165, 07 4 410, 03 1 $00 |eeeeneee|iannaniaanas
. Davenport..-eeeeane.. 1 T DR PO 1 I R R PO PO
‘ ) DUbUYUS tevenennnnn 3 058.77 3 154, 37 8 100. 50
GHIDErt TOWD . vuaneeuraranrsnnesvensefumuanraifamacnrvecia]srmerans]onncnnninnn, 1 18,00 |vienvens]inunsronuacs
" . Lo Clairo 108,38 1 65, 44 -6 555, 35
LFONE ncnurnunannss . .. . 40,87 1 142,72 1 4,15
Maquokett coaveann [ TR TTTT) FHPPUORIN FERPUPC SR PO 2 102,39
MORLroS0 voveevnnennas seifesannsinnancfieacrara]secureaanan 1 54, 50
Museating .......ic... rens|s ves 7.13 "1 6L, 70
Plovillo.coustiiniiiiiinicinianenennen P 1 12,00
Saint Claire........ PR FUSURN [RPUROEN PRI AP I F DT,
TARBAB enuescmuascanenrneennionneommans]oennceosfomannsrensns|ennsecan rrmeeermaeas 4 440, 00
Leavenwortlt seuveciaieaniaeiinnnnaa, b 388. 03
Wynndotto coeunsnen reees 1 67,07
BHXTUCKY v atanvsnnainnensmmneierssomnsslonnansaaforanasvmiees 23 4, 085,60 7 768, 62 8 €06.17 3 QGB.QD ....................
Aphland ..., 78,30 |.
_ ‘Carravillo . 20,20 1.
- Cageyville coun.e 130,84 {.
Catlettsburg..
COnBEANICO vvvvnrciriiaiseinacecrmmonfonunanme|sonnunsssucilinionsaafranmemassans
: Covington vovennioan tnsmareassnn .
z JHudson...... temraennnern R N S O D
: LowavII0 vaveraainiinan. S N 8
NOWRO v eeeramernnraunsrnnesan [T P EET T T T T T s PR B
‘Owoensborough..e.... vanmesuasnaenans [ 1
Padueal.......
Trootor..
Ttockporti..
“Wostonbnrgh
Wost PoInt cavevemnrnvesasecneinunnn ven
JLOUISIANA « v cevnvaernemnrennnsnnssnnrncns B L 8| 1,105.40 1 10,17 12 G4, 39 3 994,48 . 28 208, 03
Alexandritt e vreniicisvaciadoann . ‘
Alglors ...
Jiaton Rougo .
Tayon Boouf.

Berwiek .oaeen.,
Brenux's Bridge ..
Tranklin,...... [
HGOSPOTEe e evnrccviiaan Ceamiraann 611781/ 70 (RN VORI ISP ST RPN R PP PUURRPIPE PRI,
TIOUI weaeiveninnrrie s irniia iy, PP, 2 T U786
B 13 L 11 U ] R 1 a7, 06
Ladto Charles o vaivaniiiinannnas 3 frerusane|iararsaafoconnnanenn slaecnanes [P 2 [i5¢ 211 (NORORPRION FORPREIPPRS DRI PO,
Madisonville +evveuniiiiieciinniann g BI1,53 |vuunnevafosmaseonannafosecnasa]ecsianivnnns J (RPN PPN P
Alountain Bayou. ... rerevireeimaenns vemereas rermerinnar 1 F12%:7; 1 S R R e rearanes ieeereanan
New Iborin ... SO FUSRRS IO (URURNU PSRRI PR SOV I SRR 8.53
‘New Orlenns. 288,11 111.48
Plaquemine,. 56,80 .. 23.75
Shreveport P 7.80
Trinity veeneevnacnans ceveranavens 11.82
MAINE. o et eincmnemamnninsanecanervavanms[eommoninfaromnaarormen 25| 8,820, 34 5 902,21 8 421,10 4 1,088,45 44 2,000, 81
BANFOL +oateiernrannenes erreerenne FRRUNN B USRI PR PP RN FOPOY 1 100,40 |1aasecmrfrrammcomnnasfoemacan]coririienaes
Bath..... '

Belfast ....
Booth Bay .
Brewer ...
Bristol.....
' Bucksport .
‘Calaiy ....,
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Steam vessels of the United States—Continued.

QOCIAN PABSENGER | INLAND PABSENGER Ty N . " 1T ETEAMER i R
STEAMRHS. STEAMBRS, IERRY BOATE. TOWING BOATS, FREIG A 8. | OTIER BTEAMERS,

Where built.

Xo. | Tonnage. No. | Tonnage, No. | Tonnage. No. | Tonnage, No, | Tonnage. No., | Tonnage,

MAIRE—Continued.

Cape Blizabeth

Cherrgfleld ...ooiviiian

Damariseottd voveeivnnnnnnnn beranvans R

Lagt DEering «cevvevaemesccnaannenin. .

Hogdon's Mills ..ovvann.. Crenreaanes .

Kennebunk..eeriveiamrenriienneonens 2 730,42

Millbridgo. ... e em—ans 1 102,57

Portland...ooomiiiiiiiiiiii e e e 8 1, 610, 82
170310 101101V PR R PO 1 14.05

RoekIan@ ooovecviviisccvimicerreee e e e et e 1 87.80
HL (1T 45 N

BRED +eeneveeraneenmnneaneeernanicns
Softtht Bristol ceeerricaun cavaer cnes
Thomaston «uceveerenierarsanenanas
L1 1 PO

A\ £ 17 T VO UPRUUN SRS SRRV SUURURY A
ATARYLAND cvieienarivemeennroecrasacnans

Annapolis ceeerraean.
Baltimore..
Cambridge...coauuv...
Crumpton ..eaenn..
Cumberland -aovvviniiiiiiiananoe .. . . :
Ilavre de Grace......... Ceresramscann 1 bR 101 25 PAPPRNY (R PRSP PR RO A 1 130,90
Solomon's Teland ceveeneennnmeennnn,

Dighton ceceevrinevrvncnnrieeneeensddon .
Dorchestar ..cvvcereaiiinnnnnnirnnnn.
Enst Boston .. fematractecainaes
Fall River..
Gloucester.canueroenannanennn,
averhill ...
IPSWICH « v vneemaananaan,
Lynm coviiii i
Nantueket.ovnesrvonnasnnniinn

Newburyport.....c.es “reneran
North Weymouth v veeeerniirencnnn.
Salishiry cove e iiiiinrrre v aeeas
Skeldonville
Springfleld veeeiviiiniiiiniiannnnn...
Tannton....
Westport .ociveerccrneeneaas .

AMICTIGAN vvivieientiniriireeaainnns 1 387.02 40 | 18,421.53

AlZONA0 .+ evvr it 1 203,47
Allegan. ..o ovceiiienniiinsiaann, 160.01 J.....
AIDEND vietvmrenrcneccraraen cneens
Bangor ... .
Bay City ...,
Berlin .ceuee.nun..

2,160, 40 13| 8,185.48 1 201 5%
BB5.80 [suvunnee|rornnn rarmne|srcmconelionaasen .
. 408,64 8| 1,342,490 1 20,72
................................................... . 1 24448 [vnnanensonacerannaee
43,01 ..., 4 137023 lioemenenfanes vraveaes 1 23.30
........................ T 1 B 2BLIB [eeverersfionrasnnnann
617,75 lonvu.illus aerenanans 18 834,66 |.uvucn.s cneennca. 5 170,49

Enst Saginaw...coeeera. . . 200,78
Fair HAven..ovveryana..

(20701107, .-
Grand Havehoueveennnnaa.s

i

g

» mminE =
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Steam wvessels of the United States—Conitnued.

- EMBS NGET | INLAND DASSINGER | PRRRY DOATS. TOWING BOATH, | UREIGHT SIRAMURS. | OTHEL HTRAMBERA,
STEAMBERS, STEAMERS, ERRY BOATS,
Where built,

No. | Tonnagoe. | No. | Tonnage, | No Tonnago, | No. | Tonnago. No. Tonunage, Nuo, Lot g,

Micmeax—Continned.
Grand BopldS.eeeeeseeeiarnnns N 2 el 11 N P PR i IS IO [T PN [T 1 R ns
Joughton vaveveisnnnevveunreannsonas emmearnrann R P P elomeonans renwmnaanes . 1 }i.ﬁif
TONIA seneviinnrsnmnne cacnsncnnannanas . . [ Y P P i .’«O.Xtﬂ
Loko arbor . 8 (U]
B LT O SO 8L 10 Crrmenianune
Ludington.iveauecnsnaevnainnrncian T R O e
Manisteo .oo... (RN A RN [N FURRUU PRI PO feenerpaaeans 1 1.5
Marino Gty ... ) Q07000 [vamannentoanansrneens
Marguotte . .... Ceunmanemnas 1 {i, KG

Tmesnvranune

Marysville .... BOLAD {aanvanui]enens
Menominge. ... ereaanenanesfioaniuas cvevanariane 1 TR
AONros ceevenues . . . ileamensonmans|rnessaniisonsananrans I8 1, Hu
Mount Clemens.. velrnnnoananins a 140, 63 ] TH,Th
Muaskegon «...... a7, 00 1 66, OR 2 10, T
New Daltimoro ..ueueoe.. . . . [r3 10} Y RS RS P earentemaan

NOWPOTt. e aersanvenses .- - R B3.74 [srmevone|oneranmvenes 1 41, B
Toxt TIUrON ceeve s vnmenanan 1,088,008 O A48 e,

BT3P e P P PP 1 860 e Casaas
SAEInaw covver i e [ voe 03,85 1 884, 00 1 1. 60
Seint Clair....... ervsrrennsees PPN P, o RPN RS SN PR A SR P A BTEL e,

B0, 48 [vureranifrvanscarenas 1 700

D0, 01 {awannnaafonnsnnorunusinnasnnar]svnonsonsnnn

Saint Jogoph
Saint Mortin's island .
SlBDUTE . sennsesmnnaronnssssesesnuann . . [ 1 LAB AL Levcnne il innnnncnnnes
Saugatuck. 80,17 1 67,78 4 T
Sault Ste. Marie [ 1 9,00 b pYNts

Sobowaing..... . |- denenininnne. evunovsanman]snsonnsolonnnssavmenslasnnarenloranrnsvance
Spring Linke . . vofensarrravenclrmnnreneinrianirees 4 25, 06-
Sugar Island..eseanns sevaanuravernnn, B OB |veevnennfimmennvnsunn 1 18,80
TrOnfON vuueveverennssnnnnnns . ] P 1 Le0RL 00 [evanrnas]ronnunsnnnne
ViCkSDUIE. caerneanrienenncrrnnenaas [ [P 1 2H0005 [ovauumifarinncananes
WiNONR.eveessvnssivennsns . cnmnansmanan|renen D BT Y L T T,

EYYTTETIT T

e ua bR

Wysndotto veueevn cevnrvninas Ceanmas 1 887,92 1 812,00 fersereni]ieinnnannn - 1 445,00

=

MINKESOTA conveerrnnunsen T OO LT I TAN R 15 1,480, 44 1 03,70 1,008,07 avcnasenemernaninuar 1 7.02

RO

Arcoln. .ae.- sraman [ TR P [ 3 303,52

Drainard....... PR [ cunmenansannlennas R R CEE 10000 [euvenana]rvsnnvorascu]ronesnorloroneonannasy
Breokenridgo....... Cientemmrenacan R P ofesnnenannann 1 117,75 [T P LT LRt Y 1] [T YT P
[oF154) SN [P PR 14 PR I P R I O [
MeCMIOY VIO Lo ermnrvaastanenssannus]|sonsnnns retnamaann . 1 119,08 eeennnn o|emnen T T P e O T
Minnsapolis . GILBB |awnvovueicimncusunnnfonarsaonfousannsusnmy

0800l «na

B ) e Y P N T TTT T T TooN

AL R LR PR AR A RN A R L YL R TR EEE L L NI AR T L ey
Reed's Landing.eveevernnns 207,85

Saint Anthony..evevecinnvennnn . .- . eusnnsemnuralianvinnefianneraiinasfoansananfrervrernrnin

18,20 Josnvvavafeosnurrnvncifonunvensfronnasssnnee

FE90117 11 11 RN PR PO D F . ceaae 13L90 [vemevocafiamsivmranns b3 7.0
: Stillwator .cevenena.. [ 434, 44 . B P TN P
, TWADABNR «vevrsnnnnananans .. POFPESI [P CREN PIERORII IO SR
; Wacouih e iiieinnnnae O N TR I N . veen SLB B0 [iursenmelieicansaraca]vesrieniivacnnenusany

WO v v evamanemrarnevens seraes

“vevsuusmvana -.-...-.l--e.u.m.... R TP FE T PO

MIBBIESIILT « c o e vnavonerrnnssnesnnensvaeseanen PR I 7 045,03 |enaevnnsfonncen 2 68, 60 5

218,02 2 2.2

Aberden..o.coeen.e. vensaneen
Bay Saint Lonis vevue.
Biloxlverureeerniurnensanns

[

B 6100 |earevimidivannnasunae
18,00 Jovveiiiiivmnnsannnen|inmrvan]ocsrncnanens

avanana memsnlcanranunfiuanvensanasfennrnamilreronunnnonn

Columbus ...c...... vavheseessereunas . SR P, esetneianans 1 B020 Jovneeans|ommmnnununes

. GAinesvIIo coneeaens waneeon BAB, 8L [rnvevanifonennnrnnn velonosanneinvanainnnes 1 4004 Tevviren]aworrnnenna,

® Grand Gulf.eueeuriinssaanens evean SRCUON (RSN RN SRR PRSP wreenana 1 4.91

‘ LOZEOWN - 1 aveaevensvannrnanns e vemeee 46,14 | eeennn, P PR P, IR T TR PPOT S PR P,
R Penrl River [ P, 1 LI PRV ST R RO

Rodney..
Vieksburg.
Wolf River

Jenseraranscs]isienanlinncanining, 13 20,05

n

N
sensennennas 2 B U0 [aearensifonmmarninnss

“ssaunvnnmerivuratanc|sunarmernnaalannsnnme

1, 500, 59 8 657,20 8 459,26 2 354, 6%

P
..... mesnmentiaiiinneliaavensnanns 2 100014 Locacuanfivsnersances

Kj-20 € 31 PONRON T

resrmang ssnuinsevruntomnannailinaarnrenans




12

Steam vessels of the United States—Continued.

MARINE ENGINES AND STEAM VESSELS,

1Where built.

OCEAN PASSENGER
STEAMERS.

INLAXD PASSENGER

FERRY BOATS,

FREIGHT BTEAMERS,

OTHER BTEAMERS.

No. | Tonnage,

No. | Tonmage.

Tonnage,

Tonnage

“‘Missouri—Continuned.

Carondeleb. ..ceeeinieneneiennnean.
Claxkaville ...
Foreat City cvuvvevanrn
Gasconade River. ...
GlASEOW cavnnsnnannn
IIArlem ceceieiiinnann
Kansas City vecves-ren
Lime Creek.cvees e .
Missouri City..c-cveerecnrrnnrianonnnn
SO8AZ0 Clty.ververcniarmrcunsruoninns
Loplar BIufl ceiiinneiiincceniannnnn.
Rocheport coevrierannereniaaas teanan
Haint Joseph veeereerrrrivariieicans
SNt LOowS vevvre i vinriii e
Washington .oceeaciiianiiiiiinia,
Waverly.cmeeiaisnineniinne ermcamuaae

SNEW JERSEY . eacaiersasiannevriannns venan

Alloway's Creek.v.ereeiiineiiaacanas
Atlantle City ..o oooiiniiineaaad s
Bellovilld cuuuninnn Neiesriassacannnas
Bordontowl coeveesaraseesonssernores
Bull's Forry coviveanrasieeeennannnnns
Camden....... ¥

.Elizabothport.

Perth Amboy...
Potty’s Island ceevenievieiinnciannn,
~ Baleraville cooovvieiirian..
Shadysido ..
Washington

Aloxandria Bay covveveeieinananaan.
Athens .ccaenaaea.
Black River .
Browerton. .
DBrooklyn -.-..
Buffalo ....... :
Caldwellioeniiriaaniinanianes
Capo Vincent g

R S11h 40 I N SR
Chanmont cvveueeioniniirmmnceiucann K

Oty Talandl vvvrvveecriicnaecvainn wman
~O1ayton e ce e v viacaa ORI
Depauville ..covwimineriircrieieen .
B0 34 LT R
I 11T a2 11 1 TN
Eenville, cevinicaurecinincvnenrnnn

14,73

5,00
0.73

2,404, 08

8l 948804

340,13
71,02
84, 54

“endennmmy

2, 302, 64

.......... v

1,114, 82

rrerrranmenn

253, 08
817,07

109 | 49, 803,48

7,627, 00

1 16,23

eussavas|emnnsannuana

anesonnsivnennnn wsesnlean

62,02

7,219, 20

40,35
33, 60

8.39
18,50
2,590, 04
1,601, 3
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Stewm vassels of the United States—Continued. '

OCHAN PABSENGER | INLAND PABEENGER | . . .
BTIAMERS, SLTAMERS, FERRY BOATS. TOWING DOATS, FREIGHT BTEAMERS, | OTHER STEAMERS,

Where built,

No. | Tonnage. | No. | Tonnage. | No. | Tonnage, | No. [ Tomnage. | No. | Tonnage. ; No. | Tonnage.

Nrw Yonrk--Continued.

Fayettville cusveesnnaneoncesinernnns|vaoennas [P [
Trankfort veesessecernenninvinnianns P P N
Geneva .
G1enWOoOd,eanveennanasanavasancanonas pamssauels

Grand Island ..
Groenbush...coeunn
Groen Point .oeanse 8,838, 53
BEEIA 0T IO [
Hunter's Poinb ceveeriunsceans feenren P P
b1 ETV) | PN canuss PO P
Ttheeh cveevernrennsocerannvanscrnnannfoansonne rernTnnuen
Kingston veeseesecnencannas Gamrennns censemas[sunnsnaranns
Lansinglurg..ceeee venenvaan [P [ DO
Lockport ..... R PG chememassmun
MAldOn vensusvonnvacrmmnseicannsnnnen|omerarac]iunernns Sy
ALNBHONN o eeererancenrennrnsrnnaennen PR P
Nuw Baltimore ...... [T RPN A pevenans 5 042, 36 8| 782 1
Nowburgh..e.oes . ’ 11 900, 80 | 1 418,80 14 1,044, 53§ nencaen]ineecenannn 0 48,28
. 5 2

Now York cecenns 64, 835,98 2 12, 616.10 21 5, 802,49 | 11| 10,149,70 1
Northport .co.oueo 256.88 ...,

Nynckewwnsu. 87.70
Ogdensburg. .,ove. 2,410.84
[0)1.1:) | SN AR RPPUPIE PSPPI ppR U (R PPl P
Qawego
Peokslill soenrnrennnt
Pillar Point.eeeen cavae
Tort Jorvig . cormnnionienns PO PR, rerenne 1 8.86 (.
Poughkeopsic.esesene.n. P
Pultnoyvillo seeereviaraenirsmceoannes e

HERIY: [0} | VA seamansrrsavanaas
TR00 ITOOTE «navurenamarernncnnenennnan .
RINODECK . vviet et vinannnsennnrenann .
Rochestor caeeeniainanas
ROCKAWAY «cevenevirrnannns rarne
ROMO aevnnanes crrenae
Roundoub,versssnsene

cescaenreans T

3,208,00

15, 35

[ ]
o 3
BBAGI

[

D D 3
3
[
o
=
[+
[=]
E=1

Schoneotady ven veersencenas 1 2.8l
Sencen Lako...

; Shooter'e Tsland ....... ceren

; Sodug....... [P ernan

South Broolklyn .

b Stnten ToIAnd coen e vavennenvnnns B PP 150,10

¢ SErAlBDUTE. civmvercerninacconnannn

tamasnnan|e

SYTACUBD suensreunsuornmnersonverans
T1CONUCTOE vernanrunisne vannnnn waren|r
TonawanQi..eenn voana Meenmasearaean.

H Tottonville ...... tmreasunesmeerenenan

i Troy and West L'roy ....

§ Wappingor's Fallg. ...

' Whatorford......

E Watertown . .

i’ Watking. ... 173,02 |,

. Whiteball .. . [ PP PTPPTIN R vass
WHlmMEDUrg. cocevvenrnevrvnenvnnann 3 635, 27

A

: NORTIL CAROLINA v v s rannassanensronnnn|rmnernns veeernaerans 15| 1,362.20

i‘, 1 120, 68

Drummond's Point ....... B DR N PRV PO :

; Klizaboth City..... SRUURRON FUN R IS R

! Fayettovills .. 3 330, 25

| Kinston....... : 1 62,87
Leachvillo cvvrareciiiniaiieiiiiaa, 1 62,90
Now Berne .o.eevenvennes ceeeras SN FEP e [ETTT. FYTTIN 1 104, 56
Port Caswell....... [ PRSI Fs [ O 1 48,76
Washington ...... Ceetaanasmannien P N P 3 107.24
Wilmington .eueeseennasanercass . 2 205, 21
Windsor.meaeaiacnaans PR 1 4202 |.....
Winton .veeveiimnenimaiiains . 1 1.22
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Steam vessels of the United States—Continued.

MARINE ENGINES AND STEAM VESSELS.

OCEAN PASSENGER | INLAND PASSENGER o , . I . — A (T
STEAMLUS. SITAMENS, FERRY BOATS, TOWING BOATE, | FREIGUT STEAMERS. | OTURR STEAMEHS,
TWhere builk
Tonmage, | No. | Tonnage. | No, Tonnage, | No. | Tonnage. | No, Tonnage,
' |
OHIO . civnenvar. cnnmns mnsmmsvannserormanlioeronn]iemnennanens 168 | 70, 585, 34 27 2,131, 08 79 9,282, 11 46 | 42,625, 30
B 3 - e o 1 26, 22

. Middleport ..

W o {17 S N,
Ashtabula . vaenininvienanaa.
Beverly.o.oorvianenan R

Black River oooeeeiiannnn.
Budffalo
Chambersburg. .
Chillicothe ...-.
LCincinnati ..
Clovelnnd.evaesnmnneenns vmaeneaaas
L0703 13 (11111 11
Deflanes . coveonvaiiiiiraenn e
Falrport . coceaninaveeanns

Gallipolis veeesvnennnn.s
Hockingport. . coeenvunnnrs

FTULON cneserannnnsavmmennnnnmononasas
TrontoN ciueesinaecnnnnnnes

Loraineeniessenans
Aladison Dock ...
Alanchester..
Marietta, ..
Alanmes ...
Mutamoras

Minersville . oevrae et e iie i e
New FOrnanlen covweinssnssnsssonnas
Toninsulfeueeneeesinnerrcrmeevmonns
I’én‘ysbur R
Point Carmen..co.aaea.. Nessanenans
Point Haxmar «evsvenssinneenrcnepnn,
BESNLS {1 S, anmamnm e,
TPortage River ...
Portland. .- ....

14,528, 86
4.25

153,65
1,101, 81
1,216, 20

367,12
2120
675,18
50. 60
121,04
1,838, 63
78, 33

45, 780, 45

3,198, 08
2, 507, 30
1,270, 43

8 575. 57
1 76,40
2 119,76
1| 100,17
1 18,15

2,337.02

1 45,01
36 1 37,743.10

Tortsmouth...,..
Tort Union......
Racine...aviennn,
T 0 £ VO P g P vaeameammaas 14,52
Sandusky....aea. 51 1,034.12 203.08
South Point ..... 1 48,04 |, 75, 42
SEenDENVIIIO . vannetisvmnrmnarar cmennnfonnravei|ommanernnensfinrieaniinanacteanan
Toledo..oovvrinnnnn.. S Y [ 1 §02.30 .
CVermilion..coviciican i, F T PSP AN N 1 20008 oceiin e irunne s coraci|snasaranaane
Wellgville sureinniianariianienernannas T DY PN 8 182,25 1 110. 05 1 52,45 Jeanivnns]n remeenvrava
(07 (80T ). (RPN R PPN P 68 | 20,824,064
P 11 o T ORI PPN PO N 3 54, 08
Cape Faneoek cvvereeneecanisseonnnea]snnn aaefrrracecmnnen 1 5. 68
Casendes vuveeevrmniariienreniena]ienceunsfoassaninena. 6 4,113,70 {....
LY U A PPN P QTS D
Conemall . ccvemminrvuenronnenan RN PR . [ 1, 087,76
€08 -neniviiieiiii e [P 1 22,58
Coguille River...eeniiiiiii e, PP 1 30,46
Corvallg «.ooaen 1 143,30
Dallag veeenn. 3 2,170.12
Empire City - 8 103, 80
Gardiner .. 2 104, 02
Marshfleld. .. 2 . 104. 87
' Myrtle Point 1 B35, 66 |...
Oregon City . 2 1,100.14 |.
THoneer City-veunnee-ans 1 95,33
Portland..acevaniiianas 26 | 10,321.01
Soint Helen's coveriiineinmconianas 1 75.28
ST T2 DN R PITUOUOL N . 1 47,14 |.
1631110 « R 1 18.31 |.....
L1 107 A PP 1 204, 38

Yaquina BAY ceveaiennns Veweenannanes

i

i
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Steam vessels of the United States—Continued. .
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OCEAN DPABSENGER

INTLAND PABBENGER

PERIY BOATS

TOWING DBOATS, FRETGHT STEAMERS,

Georgelown cuvnennas

TENNESSEI covaiycemronaren eevmanesanaan .

Cullwun .....

PR T T T R PP PRSP

424, 81

10 2,003, 81

BTRAMBRE, BTLAMELRS, OTHER STEAMERS,
Whero built. L]
No. | Tonnage. | No. | Tonnage, No. | Tonnage. No, | Tounage, | No. ‘ Tonnage, No, | Tennage.
PENNBYLVANTA iieiasvsersenaonsranasnnns 47 | 5,095, 49 182 | 98,400.7C 02 6, 830,41 863 | 43,834,238 30 | 24, 344,01 84 4, 400, 81
Pollo VUrnon ceevuvsvaernsmrsnnnacass [ 1 17287 L.ooenas PP P [
Brownsville ... - &, 006,67 2 245,05 1 158, 06 1 203,52 |.
Californin,...... eneenarens [ 1) W1 PORRG PRSP . 1 147,80 feanerear|runmonncneanfs
Chostereowea snunmsesarane Vymmeeans 2, 609, 60 2 1, 806,65 15 781, 93 11 8, 290, 02
D L 22 19 111 1 PO R H
B8Py ceerian F T ] BT 1) EER T PETPEP I [P I meveannnan
TPreedOMareenns vunnsnrnonsney [T ] FOUURUINN I 3 450, 51 1 812,04
Gray's Ferry ... PR SO IS U censaas 1 10,45 [iwavanni]onanaan ST
IInmbuvg ceeeenennns
Mel{oespurt cuesunaes
Mavens Hook.....
Middletown ...... 240,20
Nuewton ITamilton .. 40,02
Philadelphin..ov.eas 8,008, 72 9 2,055, 98 181 9,583, 03 17} 13,018.10 63 4,342, 00
Pittaburgh .oooee 29, 901, 61 5 B85, 47 148 | 49,446.05 0 470415 2 482,10
Pitlston .ooiiiiiiininsnnnnens 6,87 PYY RTINS PO B heeeae
ending cevivnsennans smreateananenian DU FATRNRNE R S mena 2 17,75
HhorestowWh e eveveciinnnan Crraevenins . P 1520111 RPN DRORRRIN PPN POUU
THuBvIllo. o cvnvenianaaeiniven [ P . . (RS NN PP JS] PO P —eee 1 10.70
BUHODE ISLAND el e eeiiamaans P TS IO, 4| 14350 202,18
ADPPODINE o eaiennatiannnnans (R TETTTT L] [P PR 8.2
L3 T 1) O . 203, 04
1Last Providence e 2 S £/ 1 O o s TP OIS ISR PSP RS
WUBLOPLY cvavncvneamromravsimnnnvnassfinencnnddivmnaniennn]| L F BT [ioaniiiiimmeinciinad]ommannan
BOUTH LUAROLINA cenaeviameouirirnmeronnanleuncanes]onneerernes . G LABLOG [ievrenii]oerennennn. 8 4447 [one i fommeaniinaan 1 13,19
Churleston. veeeervenvnbomeeaniianniaa. 020, 84

1 06,45 |.....

CRNLEANODEY « sunavesuumunanennnsnnannlonnerens|snenmtssanne|santomwns|ovnreoannin,

Clarksville cvecnseun veasle 1 65,75

Dondrldgo ceenweeene Pemesentnereuray . 1 40.40

DIFEI8LUPE. covevvensamirantonnscmnans [ 2 201,11

Ilenry's Mill.coae.s cammsenarnasanunne [UPUPRR E . [ 1 102.17 |...

Kingston ceaneeves R we|ianianas [ ane 4 12,90

London ceavan LT P ) PR DR [T 1 140,10 |,

Memphis cueneeann Cenneaverransen wemsfransenaifecenneionnne ¢ 174,990

Nashvillovonunnn [ [N R s R b 386,62 |.
TEXAB carvenrrnnernnn weemrennnanseneanni]ectiauunslumennnrranen 1 185,95 |.

Gnlveston...enesesees demnas e Y RN 1 18500 |vevnvnnslenn (SN FREIPN IR POV B I

TLouston ovuevavrnecnenans PR [ PO RO (RO PO RPN O 1 85,60 [+ evsnonelsonnisiaanaclonarsancfranascranns .

Lynchburg . wevanslennesnaclemeonuinmann|ractians]eanernrannne|iacraans]|oanaseaennne 4 22,28 |umennneivmmeenrrannafonaress [savmsrannnas

OPRDE0 veerneneennnmrsoncennsonas [ O O F N [P RS FFPN A N 1 V1531 R
VIERMONT ceeansvaasncsannnncnorsociincunsioonsonacloncne 2 1R O N (PO Ay QSN PR pIOUN PRt (T N

Brlington veeesssinsne anes neseacinas]onacnams omnnan [P 1 AT 03 |iearavne]ommnnuan wanefrnmreanelrnanannannne]ennannnae Y O LLEET TR aan

Shelburne 1| 1,124.88{..... PR P crennes [ OO RN (PO [ PR M.
VIRGINIA cunvusenvssvnnnsssvrsennionnsans 1 1,487. 98 25| 8,492,950 8 445, 04 17 879,82

Accobink oo iiiiiinian, [ osmrensifemennssacons 1 PP VN PN POV DI oI

Alexandrisy covvsciiiiiviniiiina, T PO 2 80,91 i 40, 04 4 77.04

Atlantio Ciby vvvvvereenecnmvercvmnnenioveresns]eannns R 1 123111 3 PN [ [P

Berkeloy-... N Y 2 [11:39 7. 20 RN P [ 3 50,05

(8 15°48 2711 12PN SR VRPN PSP SN S RSN I 1 80,40

[O101TeREIN 135 S I P - 1 LN\ JN PR (RRDRRRIY DUTORURUN POTURROI

L8107 1) [ J O R DSUURIP RUORSEN FURUIRRTN MO ST [ I

GHMINGE0N LOCKE +oveenrrrnarn cannus euneranslonnnnecannns 1 b8 L2 Y DN RN FUR

NonbBeO vmwenecnteennrean [ PN PSS PRI IRSRIPPPSE I RPN FRUPRURY SRR I

NOTfOIK. ansivniavonsscnannoarnanian ..‘. peran N PO . 12| 1,522,86 1 116, 06 4 104, 26

OeCoquAD v uevurivvres L 1 61,83 |..uanen ] (R PP
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- Steam vessels of the United States—Continued.

OCEAN PARSENGER

TWhere built,

INTAND DASSENGIR

FERRY DOATS,

STEAN R e SIEAMERS, TOWING BOATS. | FREIGUT STEAMERS. | OTHER KTEAMERS.
- .
¥
No. Tonnage. | No Tonnago. | No. Tonnage., | No. Tonnage, | No. Tonnago. | No. Tonnage.

VIRGINTA—Continued,

Portemouth....... weamenaus [PPPTIN FE vvenvannened] L 8BS 1| 27000 [ e e e
Port Walthiall.coccvvicenrsnne I PR R SN PRSPPI ISR SRR IS S SR £ 11 1 DN DU,
Ricmond ceverceenecernen . 1 70, 87
2RI E 1T 1) RIS PR PP P FET T TS FEFP .- 163,79
Washington Pointooovceacivnnaiiaan]es [ P LTIV DY DU ORI USRI P FPUT
WASUINGTON I'ERRITORY oot rren———— 1 732,80 31 3, 970, 88 1 181,81 1 110,50 3 |01 N PORRN P
T3EH TOWI wenarnmemnrarennsseanscnams]enncrens]ovanssnnnnne 1 06. 10 .
Coltmbus. . evvinieiirarvvatnenanmas TP [P 1 856, 18
RNAPPLON wanricannrnmiasavsncnmoans|iotessefietanmanans 1 7.34
OLYTIPHL caecewanmemsrarioanvrscosvaus|usncrunconnnnscnnsen 2 138,83
Toint Blakeley .. [ . . 1 176.01 |..
Puint Discovery . R 1 194,85 ...
Port Gambie.. [ 1 17354 [...
Tort Madison . . 782,36 2 103.25 [...
Tolnd Orehnrdl covveerunnnnnnss P R IR 1 39,18
Fouth Bend veeve viivaininariiarnmns]ecseraaeamenncnnnne 1 7G. 00
w Seattle. . icniiiiiaiie e PN PN IR 10 1,014. 80
Seabeek creeevncnnan . O PO 1 83,31
Snohomish City.eaaeieeeerarirarannen]ren 1 87,62
TUrDWALET tavaie cmenneseciimnssunmanfossosnas]inasasenenas 1 06,72
8 0 1V PPN OO FS 4 G40, 17
VADCOUTVEY wracrncmeriinranossationailoantanes vevav eumaun 1 130. 05
TWaterford oovir i vnernninecnrunnsnnn [ranrnans teeneyaeeans 1 21,75
WESTVI];GI;\'IA..’........................ ........ | 4,068380 10 632,10 M| 200021 ] 78,40 1 3.00
Burning Springs ceveerviciereanceens]ornivnn|onenan ernnes 1 8§83 [........ DU PR U SRPUTUIITN PSPPI RO RO
Churleston........ Cereassraier e PN P 4 196,67 [vueenane PP P (PR AP PP PR PO
Guyandotto.......ccoeaeens PR PPEN P cesensanaane 1 65,71 |eeiian T g Y [ SN carean
inton ..... A 1 146,90 [........ FRUUYS DU PO PRI IR PR AU
.10 T . 1 (U115 38 ORI DS POUTUURIY PO .
Mason CHY coeeen ceniiiaenniiennann, 1 50, 50 1 L S P
T MUVTAYSVING venanernninncenenns B 4 B20, 40 1 49,05 1 562,19
New Cumnberlnndeon. i oineaineiinan. ces 500 |oemrinfeeeeeeeeen,
Parkersburg........ ‘ 8. 60
Toyton ceevevenann, 23, p1
Polut DIeasant cvowevesnvivadinannnnfemmemmafivacnanecned) L1 BWET | 1| B5OL feeeriredinnennnenans
RN T SIS PRSUSPII NIRRT POURUUIVS PICSPPUORUUIE KNI SRR NUUUR S
R T UV T1 7105 SN IPPU P ISR JIPRUI PORIRSRIY PRGN S N I 11 3. 3 B SO N
Wheeling,.......... 1, 995, 61
AVACT a3 PO, O R 0 2,640.75
Alnapee. . cuieoeeann
20 ) POV Py IS N AR . 31 Y O N SO
Berlin ........oivens 146: 44
Chippewn I«‘nlls.’, . 37,59
Deloro cooveiunnes

Do Soto.enisicinn..
Buarekn.....iiiiiienn..
Fort Howard ............
Green BAY .o ieiavenriiicevmeeenas
Hundsoen...... T,
Little Sturgeon ..evveeierecarionnnnn.
Little Wolf coue it tininicinan e
 Manitowoo ...
Manisteo. .aui i
Menasha......
AMenominee ...
Milwankee ...
Montella......
Cconta....
Oshkosh ..
Packwankee
Tensaukes. .

4,15
740, 65

170, 66
808,03
80, 00
28, 40
606, 89

236,86 |...

.................... 1
. veesesaciaas 1
baees murmeaaeann 1

371. 07 4 674,08
............ 1 00, 00 ‘s
84,08 1 T18.05 {oovvmcas]rneovesnenss

111,52

S s
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Steam-vessels of the United States—Continued.

OCEAN TASRENGER | INLAND PABSENGER | . S :
ST AN, SIEAMELS, FERRY BOATS, TOWING DOATS. | FREIGHT STEAMERS, | OTHER STEAMERS,
Where huilt. . . )
m ¥ T N - ", T, ‘. N ‘

N Tomage. | No. | Tonnage. | No. Tonnage, | No, | Tonuage..| No. | Tonnage. | No. | Tonnage.
Port Washinglon coeevenameee coivves]vaniinn fovenaiiunas 1 G 51
Pepin....... 2 © 162,83
Peashtigo
Praivio Gu Chien.oveiieianiaaiiannne . REE T
BAUIIO. s ve vt iie e aiaeaaa

ted River
Shawano. ...
Sheboygan. .
ST Eeon DAY ..o venvovainisnaiinias
Superior City . coovee vianeirnicienes
Two Riverd.
Wabasha ...
Winneconno

224,00

STEAM VESSELS OI' THE ATLANTIC AND GULF DIRTRICTS.

GROGRADPIICAL DISTRIBUTION.—In order to furnish a comprehensive view of the disposition and service of”
the steam tonnage, the steamers have been classified according to their usual routes and service in the following
summary.. Such route or service is sometimes indeterminate or a matter of question, but by the aid of occasional:
explanations and qualifying remarks the whole subjeet is believed to be fairly outlined.

PORBIGN IRADE—There are few steamers plying to foreign ports. From Philadelphia to Liverpool, England,.
the American lino has four steamers running, which ave iuspected in this country. They aggregate 12,408.12 tons,.
and have four enginey, eylinder capacity, 1,010.44 cubie feet. The following steamers inay be specified as plying:
to South American ports, the West Indies, Pavama, Honduras, Mexico, and Central America:

[These arc aggregate flgnres.  The number of euble feet will be understood as the aggrogato oylinder eappeity.]

Where from, ' Steamers, |. Tobs. 5| Engines, Cubic feet. -

W TREIIL aaete s orave semnssmneenmssmmsan v sas s tante s st s s e 4 4, 625,10 i 274, 25-
New York ..ooeens F T PSP 20 46, 039,32 22 3, 170, 55-
Thiladelphin and povts southward en the AIAntIe CONBE ., e ave mammmrasaranmonen e reannsoans ) 970.70 4 23, 51

. . 1 ' 008,05 1 4. 88

New Orleans and Gl POrHS . oeeeceies cuiirienaiiiaeraernsr vt PR [P g o 00,66 3 30, 85

A namber of other large steamers in the consting trade, rontes unspecited, run to the West Lidies. (See
coasting from New York and Philadelphia; unspecified, and coasting between Gulf and Atlantic ports.)
A few steamers are specified as ruining to Canadian ports on the Atlantic seaboard :

Wheroe plying, Steamers. Tons, Engines, Cubio feet.
4 4, 538. 66 4 627, 45-
_ l 1 935,28 1 38,20
Runninyg to Cauadian ports on the Atlantie gonboard .o..oviinine evashe et aeeenreat ceaeaonrsant q 1 22, 6B 1 25, 64
’ 3 115,18 | 3 8. 15
[ "8 47,51 3 14, 65

Nearly all of these, and all of the small ones run from New England ports. The steamers are grouped by sizes.
according to the system of classification which has Leen previously explained. Some run both to the West
Indies and to Halifax, . ~
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CoAsTING TRADE.—Under this head are grouped the principal elements of the coasting trade by steam vessels.
This is more or less merged with sound, bay, and river service, which are separately considered, and the many

large steamers plying through Long Island sound do not appear under this head.

Where plying. ’ Steamers, Tons, Engines, i Cuble feot,
. |
( [ 9, 108, o6 9 639, 50
l 4 202778 4 &, 01
“oasting from Now Tork, not othorwise speeifled. ooaooniivne el PO ermeraanad ! ‘_’ 1,108 74 7 108,20
13 1, 103. 19 15 69, 84
| 1 40, 86 1 1,43
t 1 4,00 1 0.93
( 12 16,080, 16 13 454,39
~Coasting from Philadelphin, not otherwise speelel v e 14 10, 230, 66 14 408,01
. 1 11 o, 026,12 11 179, 04
' [ ) ! 13, 061, 64 11 700, 30
~Cloasting from Boston and other Neow England ports to specifivd points south of New York........ o B 4,002.70 6 181,91
ting 8 ] 1 188,40 1 8,02
16 1 1, 284, 28 16 44,
. . ) _ ) . . [ 14 26, 076, 82 15 2,476,804
Specified as consting from New York to Baltimers, Charleston, Savannaly, and othor Atlantic ports, G 5410, 90 i #00. 30
of tho southern states. 1 St o ! e
11 4,174,022 | 166, 58
, . i ; 1, 825,47 5o 102,50
-Bpecified ns consﬂn"rfrom Philadelphin and Baltimory tn_Atlxmtic ports of the southern statey (seo ) 1 452, 43 1 9,907
also Baltimoro to Norfoll mud coasting from hiladelphia, unspeciiied), 1 - .
1 G5, 86 1 3,00
1 4 1,210, 8 7 130, 86
- . C . _ l 1 52,01 1 303
‘Botween Chiarleston, Wilmington, and Savannah, specified.  (See also the following)..o.oon. ... .1 a w489 u 570
1 T 1 0.36
i 3 8,43, 08 3 532, 83
, 1 678, U6 1 121, 56
“Cloasting Lotween Atlantic ports of ti)e sonthern states, not otherwise apecitivd N : bue. T2 ) o
oasting Lo A g 8 : ates, pecitied ... N \ 4 w20, 5 4 10, 46
l 4 150, 85 4 17
1 a1, 00 2 (1% )
Tunning from Gtulf and Atlantic perts to Key West, Most of these are from Gult jiorts....ooeveo.. 4 1,418, 60 & br.
} , l 1 6, 84 1 5,03
) P 1 24, 41, 64 15 L0702
Plying between Gulf and Atlantic ports, mainly between New York and New Orleans. . veecennnn... é 1 508, 63 1 1H, ey
. 1 1 100, 01 3 1508
1 o, Dl 1 1134
. ( 11 14, 166, 08 12 1,318, G4
~Goagting upon thoe Gulf of Mexieo, not otherwise specitied,  (See algo bays, vivers, and coasting) . ... [i} 4, 627, 00 6 462,71
1 1 70, 04 8 2,48
’ 5 G, 101, 43 5 047,71
~Coasting from Boston to points northward in New England .. ocoveiiiinninnnnn. teeetenerrannrana, 1 £, 84 1 240
1 2 7880 2 3.57
PRINCIPAL SOUND AND COASTING SERVICE.
(- 15 £0, {40, #4 16 3,086, 61
| 4 4, 124,41 4 a7, 50
T r ol o r Tals X " 13 4, 625, 41 1 832,72
- Now York to ports on Long Islund sound and tlihutnues........‘...................... ........... J g 645 00 10 48,07
1 ¥ 50.99 2 4,68
{ 4 52,68 4 0.41
( 9 19, 660, 91 10 8, 028,57
"New York to ports in Now England beyond Long ISIAnG 8000 1. e viiee i oo ceeinns ceensetnanns , § 3, 004, 04 Y 180.40
‘ 1 4 1,971 0% 5 08,20
1 42,17 1 12,28
1 1,480, 52 1 138, 23
{ 2 1,301, 89 4 106,70
“Tong Island sound, and coasting, not otherwise SPECIREd . vvrr et iiiie e e er e eeeeme e aenasaneennd 13 2, G11. 05 15 243,04
27 2,009,753 2 62,01
1 18 072, 44 10 27.41
30 393.19 33 .61
18 3, 896, 23 21 105. 22
B i’llyivlllxlig 111)0n Albemarle and Pamlice sounds, and from Chesapenke bay to the sounds of North Caro- [ 16 1,104.33 22 30,71
- : ] 1 953,75 1n 1.0
21 285. 45 24 .21
. 13 3,144, 59 190 347,45
=Sounds and inlets of Florida and Georgia, and upon Saint John's TIver .. oot vevnereennee vevens .{ 18 808,77 “ 60, 65
‘ ' ] 216,51 9 20,08
) 18 142,94 a1 4,48

e e 23 wEAES bmen

[ —
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i The sounds to which reference is made have, ay will be seen, a considerable and a characteristic body of steam
§ shipping, The steamers of otlier sounds, inlets, and bays will be found classified under other heads,
{
é PRINCIPAL BAY SERVICE.
‘ Where plying,. Steamera. Tons, Engines, Caubie foct.
1 — -
%} 1 1,001, 03 1 877,090
; 8 4§, 120, 46 8 018,81
! ) . 13 8, 316, 83 13 418,23
Narragangott and Buzzard bays, rivers, and 3311 T !
X arragangott and Buzzard bays, vivers, and coasting 40 1877, 40 2 oL
% 10 300, 14 10 © 18,90
g ] 269, 80 : 30 10. 83
; 1 1,872, 20 2 63,34
7 8,643, 73 7 547, 44
23 7,209, 33 27 35, 14
Magsachusebls Dy, 10001 a0 COMSEIDE « v veeureranuierreoimansn srtaun tmsssacsnsanstnsarsaneansasasersos e .
agsachuse ny, nd coasting g 480, 17 s 09, 44
a2 1,164, 10 34 506. 55
L 26 312,74 28 14, 90
) 13, 851, 81 12 1,854, 53
7 4, 366, 44 7 663, 20
Now York bay, and bays and inlets of the Now Jersey conat, ‘Lhis is oxolusive of the regular forry o9 12, 001, 32 81 1, 242, 93
Dboats (see also Now Vork and inland), 58 5, 883, 40 P 478,43
110 4,888, 21 1 277, 07
L 70 1, 080, 50 81 67, 52
[ 13 8,860, 60 15 1,262, 23
ol Yo b 1t . . . " . - 1% 5,000, 456 20 7o4. 45
Jhemapenko bay and tributavies, not otherwiso apecified (sce also Dotomno river, atapsco river
’ Buldumro and inland, and Gheéuponku bay to N}:)rt»h Gm‘s)lixm sountls), " 0 629, 53 9 50,87
a7 1,019, 86 28 70, 84
11 160, 20 11 8,57

PRINCIPAL GROUPS OI' FERRY BOATS AND STEAMERS ON BHORT RIVER ROUTES.

3 " ;
‘ ‘ ( o1 7,341, 04 7 1,183,18
Now York by Forries cueveieernnnvmerrncnsnntsmccaersamanss e e 4 eevateveasuttnnnaarane mnrn s 50 88,4%0, 82 50 5,431, 42
H 1 21 7, (83, 86 2N 1,088, 93
[ 13 2,971, 14 12 472,01
: 4 206, 33 [} 19, 85
ILAB0T IEVOL LOIIIEH . ¢ v v vureeasseasannensssanisnnnansanansonnsascunssesaasnnursmansnnsernsniassesnan 1 *ur; 6 o 1 Ol;
1 b 70,40 7 2,00
[ . 1 536, 51 1 0, 69
Dolawaro vivor forries and short youtes (sco also Philndephia to Dolawaroe bay and viver) ....oou. .. . 13 4,710, 43 13 85,27
1 1 07.25 1 i 7.68
PRINCIPAL RIVER AND CANAL SERVICIH.
1 1,127, 62 1 ) 162,14
1 874, 08 1 138, 89
2, 851, 01 10 244, 00
Rivers and cousting povth of Massachusobts DY, ccveesiievinnnnnn PR feerr e . i; ' g;; 15 1 ' 76. 46
’ 28 1, 060, 23 34 b4, 30
a4t 898,11 28 14,08
.5 8,784, 30 [ 1,888, 07
1 7,024, 08 - 11 1, 070,76
' 19 £, 235, 87 20 1, 050,03
Now York to Iludson rivor points spooified. (Sco also New York to Lroy and Albany) .......ce... 9 " 05[’ 0 a ! 30,08
1 25, 57 1 1.01
7 61, 98 8 2.08
4 5,380, 00 ¢ 1,047, 24
: b 8,306, 10 5 1, 336,00
Specified as plying betwoen Now Yorl and Troy and AIBany..coocvreeansorimnaasesmsaecresmsinn, (i 1,042, 12 8 1,026.18
. ' 1 47,12 1 12,8
1 40.17 1 5,62
[ 2 1,404, 71 2 200,87
g 1, 89G. 04 G 421,10
Plying botween speoified IIndson river ports, . (Soe also Hudson river forrles) . ..oovoaveeenanariis ~l “ ' 167. 32 3 8,71
' 1 4.00 1 0,04
f 15 10, 149, 50 15 1,716,47
) ) 39 8, 811, 70 41 1,800, 08
Running from New York inland by sound, viver, and canal routes unspecifiod, (Sco also Buffalo a7 2 349, 03 38 295. 04
and New York). ) e
23 867, 44 25 60,08
22 207,77 20 13,62

VoI 22—-34
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PRINCIPAL RIVER AND CANAL SERVICE—Continued.

MARINE ENGINES AND STEAM VESSELS.

Where plying, Steamers. Tons, Tngines. Cubic feet,

I 8 1, 653, 20 8 472, 58

Rumning from Fudson river points inland by river and eanal routes unspecified voveiee, v iiaiaae, 1 ;j 2:}2 7’; ;:i 1;; gg

. GL 795, 88 [ 50, 07

1 037, 20 2 245,98

: . 12 2,723, 01 16 790.28

Philadelpbia to Delpware bay nnd speeified points on Delaware river. (See also Delaware river 5 249,72 G 41,18
ferries, - ' '

3 BO. 85 3 3. 03

40 413,03 47 25,10

3 3,464, 84 4 603, 23

8 5,051, 35 9 1,066, 84

Thiladelphia, Camden, Wilmington, ana Trenton inland by routes unspecifiod. ... .eseeeveen.. 2(’] 1;: g;g ,}g :Z) Zgz ;g

62 1,983, 13 62 123,70

81 500, 38 iR 30,11

( 7 6, 004. 03 7 G57. 706

7 2, 659, 41 7 241, 80

Plying upon the James viver, ﬁgud betweon Norfoll and Richmond and Balthvors -oceovr vrvvenn... 6 387. 00 ¢ 16,82

14 497, 44 15 20, 56

1 159, 48 11 713

[ 4,163, 36 K L 62

19 3, 804, 50 13| 911, 07

Patapsco river, Daltimore harbor, and to points inland. oo irmrioni i e 4 424, 62 6 E 17. 45

6 201,73 ¢ J 13. 67

30 428, 81 K] i 20. 65

A number of the larger steamers ply from Baltimore to Fredericksburg, ou the lmppalmunock river. See alsp

Norfolk and Richmond to Baltimore and Ohesapeake Dbay and tributaries.

steamers specified as plying from points on the Choptank, Nanticoke, York, and Patuxent rivers.

Under this last head are a number of

SN

‘Whore plying. Steamers. Engines, Cubio foet,
8 2,253, 74 ] 286, 17
Upon the Potomae river and from Washington and Goorgetown, Distriot of Columbia, to points [ 5 200, 47 6 4, 50
inland. (Not comprised under any previous head and not duplientod in the classification.) 1 11 468, 64 12 20, 58
] 131 60 0 8. 58
{ 18 3,117, 45 toee 209, 02
Winyal bay, Santes, Podee, and Capo Fear rivers, and South Carolind Barbors....ive.ieeneenn..o.s ’ 8 040.16 1 .87
‘l 1t 495,10 13 93, 64
13 174, 08 14 5. 83
i 880, 67 10 7584
Altamaho and Savannali 1IPOIS wuura ccaeeiart e iy e e aa et arra s cman e anmeanns. f 8 064,61 10 4.0
1 7 279,17 7 04,02
7 53,70 9 1.6 .
1 802, 51 1 150. 33
15 3,408, 88 27 126, 04
Rivers and bays of the Gulf of Moxico west of the MISSISsIPpPIe.e . cveceiiievranennns. PN 7 75, 08 10 17. 62
10 360, 64 12 18.20
10 125. 47 10 4.34
1 592,20 2 5,12
: a3 8, 022, 05 i3] 532, 06
Rivers and bays of the Gulf of Mexico east 0f the MISRISSIIDE caeeeetrir i i ireren sacneenns 24 1,746. 07 34 120. 00
‘ 15 073, 08 20 80,01
24 1L 04 20 17,08

This last group is comprised mainly in the steamers plying on Mobile bay and the Alabama aud Tombighea

rivers, the Apalachicola and Chattahoochee rivers to Columbus, Georgia, and a smaller number plying on Pensacola
bay, Dscmmbn river, Choctawhatchie bay, and from Cedar Keys to points on the Suwanee river. West of the
Mlssmmpm the steamers above specified ply mainly on Galveston bay, but some upon the Sabine and Caleasien lakes
and rivers,

e I
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THE MARINE STEAM POWER OF THE UNITED S’PATES.

'The following table exhibits the distribution of steamers inspected at New England ports.

21

It is covered by

the foregoing classification. It is Lelieved that a better general idea of the distribution and service of the steam
tonnage of the United States can be obtained by thuas grouping the steamers than in any other manner.

P

BTRAMERS OT 500 70 1,000 T0ONA,

BTEAMERS OF 100 TO {00 TOXNS.

& g g & g g & i 3

g a g ] 5 g 8 g

g . & & , 33 & o ) £ &

@ & g & @ & g & W g g g

ey o iy =] by ) e = et I Y =

¢ 8 S 8 e g ¢ E| e g S| E

S g 2 . S 8 K m g 8 s .,

A 3 b €] “ H A o ¥ 3 H [
T.ong Island sound, rivors aud coasting ..oo-vooeeener 1 1,480, 62 1 138, 24 2 1,301, 38 2 106. 70 13 2, 011,05 13 l 243,04
Speetfied as running from points in Convecticut to , )

New York 14 | 18,939, 80 14 3, 019, 65 2 1, 985, 25 2 320, 28 8 1, 812,05 b 41,43
Narragansoett and Duzzard bays, vivors and consting. 1 1,601, 53 1 377,66 8 6,120,468 8 018,81 13 8, 815, 83 13 410,23
‘Specifiod ns running to New York from New England

ports beyond Long Island 80una ceeaeeeanarncanns 0] 10,660,091 10 3, 028,77 5 3,004, 04 D 180. 40 4 1, 37107 5 08,20
Massachusoetts bay, locul aud consting .. .‘ 1 1,872,200 2 a3, 34 7 3, 043,78 7 647, 44 23 7,900, 38 ar 936,14
Specified aa plying between Boston and pomts north- ’

ward in Now England . oo icniidoanaie vanecaans 5 {0, 131, 45 5 O4T, 7L [[eeeaai]oenvrs vansfen PR SRS | PRI PP, U PR SN
Hpoulh-d ug running to the West Indios from Now

Iogland ports ceveeveaneieiiiniiinacteceaneaaien 4 4, 625,10 i 1 R N N | P P E ) P PR T
Specified as running’to Canada from Now Xngland

(L1 3 3,902,48 3 670,80 1 085, 28 1 138, 28 1 £83, 08 1 20, 04
Rivers and consting nortl of Mossachusetts bay..... 1 1,127, 62 1 162,14 1 874,98 1 138, 80 14| . 2,83,01 19 244, 00
hpmiﬂvd as consting to sonthwnrd of Now York from

Noew Englud ports 4 0, 734, 6 4 11 R O O P s 1 188,40 1 8.08

BTIRAMERS OF 50 10 100 TONS, BIRAMERS OF 25 70 {0 TONS, i .B’I‘EM\[ERS OF LE8S THAN 25 TONB.
£ 6 s 4 o g g @ B
8 . Th o . © . tén <
% & 8 8 @ & 8- & % 8 8 8
g0 ¢ ‘s § d®l § |ef F |®| § |%®( %
8 2 S = S g S = 8 ] S T
E ] b &) - B “ ) # H “ Q
Long Island sound, rivers sud consting........ceene| 27 2,000, 76 20 -82.01 18 672, 44 10 21,41 0 303,10 fik] 14,52
Specified as running from points in Coum.ctu ut to
NOW NOUK cuvnnrnenanneeantenmcrns smmcmssnansnsans 4 204,40 & | 10,45 1 40,30 1 3,08 3 18,32 3 0.88
Narragansett and Buzzard hays, vivers and coasting.| 20 1,877,800 | 22 61,71 10 300, 14 10 18,00 20 209, 30 30 10,83
Specified asrunning to Now Yorlk from New England
ports boyond Long Tsland 80t ceneen manernvanaes 1 01,27 1 1228 ... O S O P TR [T
Massechusetts bay, loonl and coasting. 7 480,17 3 22, 44 42 1,104, 10 HES 66, 55 a6 812,74 o8 14,05
Specified as plying betswoen Boston and peintsnor lh
Ward 10 Now Boglanmd . veeeee covssaeaemannecesnnnns 1 0. B4 1 2,40 2 75, 86 o BuB7 [loeneeefmnnionansneanians -
Speeifiod ag numing to blm West Iudios from Now
Ty T T S LT T P A PRUURRN | P Cerfemarennenanalonnennly | N e L SR coranm
Spoecified as muming tu (,nnmln from New I‘nglnnd
POPEB 4cuuns semmnrrnvaaninnunsaanasusnemmnmmsansnntlosacesiasrenncssaarjaunnes [ 3 116,13 3 8,16 3 87,51 3 1,26
- Rivors and consting north of Massachusotts bay -...] 13 057,16 14 70.40 20 1,114, 80 a5 4. 59 84 898, 11 it 14,08
Specified na conating to sowthwnrd of Now York from
Now England ports..ee.. [RRS PP vemnmeaee 16| 1,28L2i| 10 - ) N | R PO RN L PR o, vesanas|fons [ P wmnvmnnnfomanes N
LY
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STEAMERS IN FOREIGN TRADE,

The engines of the steamers of the American Steamship company (plying between Philadelphia and Lwerpool)
are of the most usnal compound type, and will hereatter be more fully deseribed. The eylinders are 57 and 90
inches in diameter with 4 feet stroke of piston.

Of steamers running to Panama, West Indies, Mexico, and Sonth Amm( a the following examples of engines
may be cited:

The * United States”, 1,180.10 tors, plying from Boston, has two umple engines, vertical, surface-condensing,
40 inches diameter of cvlmder 40 inches length of gtroke, ’.[‘he ¢ City of Vera Cruz?, 1,874.36 touq of the New York
_and Havana Mail Steamship company’s line, has one simple surface-condensing en gme, 4 feets dmmeter of eylinder, 6
feet length of btroke This engine e has some peculiar features. The valve-gear is of the Corliss type, and was
designed by George Reynolds, of New York. The pumps are oper-.
421[2°C yl, ated by an auxiliary engine, which is bolted upon the starboard (right
7 / X hand looking forward) side of the frame. This auxiliary engine is
64 a beam-engine, the beam extending across the top of the condenser
and driving the pumps, which are all located npon the port side,
an arrangement somewhat different from that of the Pacific Mail
mean 3.5 steamships, in which the auxiliary engines and the pumps are both
located upon the starboard side below the main ongine-cylinders,
The feed from the hot-well passes through a filter 10 feet long by
6 Tect wide by 3% feet deep. This filter containg 5 wooden frames,
78°C yl. covered with heavy wool blankets and wire netting, between which is
o filling of coke.. The feed has a temperature of 1200, The “ ity of

W} Merida”, 1,492,45 tons, running between New York .md Vera Cruz,
, has one vcrtmal condeusmg -engine, eylinder 56 inches by 44 feet.

g e

i v

Ira, 2, .
2,735.29 tons, running between New York and Cuba, has one com-

pound engine, 48- and 90-inch cylinders by 44 foot stroke, The ¢ City of Alexandria?, 2,480.32 tons, of ', Alexandre
Sons, Havana and Mexican Mail line, has one compound engine, 424- and 78-inch cylinder diameters by Gd-inch
stroke. Cards of the engine are shown in Fig. 2, and the data of performance are as follows:

Area, high-pressure cylinder . uaeee vaee o iire o et theion ci it aecien vieraramaneeaas square ineh.. 1,418,63
Aren, low-pressure cylmdm‘ .................... e mmmes vese e ane e hame oot an et an .. do..oene 4,778,387
Ratio of cylmders. tm e mme ammmea Ceamaeaann e e e men e men nmmm et ieueas smaaen mea taammn sen .. 3., 3683
S0 201 3 U PPN 1173 JO8 4
Boiler pressum per square fuehveeees cis vnnnienns e e et e i eeaehaeeedres e caea e pounds. . 70
Receiver prossure per sqnare ineh ..o ... .. e e e emee eemamen e meutanane eann reaye mane do.... 10
VACIILIIL - oot a ewme e eeme ee e me s c e b ke unm ke nn e mm e amn e e c e e amaanenas inches.. 20
Revolutions per MINULE . ..ve it iia oo e i it st e cet oot e tarnee tnae arnn mmeen .. e 60
Moan pressure, high-pressnre eylinder ..oooeiivnnn ... e e ememee e e [N pounds.. 6.5
Moan prossure, 1ow-pressure Cylinder, «ooo e voan roin et it i ik eirne ek smaa e an . aranaaa d0. e 10,5
Indicated horse-power, high-prossure eylinder .o ce. voiiue ooin it it ittt tten trraemna e eaniaaas 824
Indicated horge-power, low-pressure eylinder . oo oo i et im et amee tmnenn e neae e 821
OB, 4 e e e e e i e e et eees caea e v s e e amaa mamn e an mame amen aamas e anne suennnanannyeane 1,045

" The absolute terminal pressure is stated ab 9.56 pounds.
The ¢“Tropic”, 879.77 tons, plying between Philadelphia and the West Indies, has two 24- by 24-inch engines,
simple condensing., The ¢ Acadia”, 387.26 tons, has one 32- by 30-inch simple condensing-engine.
The ¢ Margarat?, 508.05 tons, plymg between New Orleans and Have a, as one simple coundensing-engine,
32-inch cylinder by 32-ineh stroke, and the ¢ E. B. Ward, jr.”, 337,02 tons, running to Honduras, ha.s two 30-
by 30-inch simple condensing-engines.

] {: mean 10.5% The ¢ City of Para”, of the Brazilian line (tonnage of steamer
i 3,032.25), has one compound engine, 424 and 74-inch cylinders by

b-foot stroke, built by Messrs. John Roach & Son. The 4 Newport”,.
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SMALL NUMBER OF COMPOUND ENGIN ES IN THE ATLANTIO AND GULF SERVIOE.

Upon the large steamers of New Iingland there may be said to be scarcely any compound engines, the ouly
considerable proportion of them being in the small steam yaehts. The practice is so diametrically opposed to that
of the Pacific district, that it is emphasized by the following table of the percentages of compound to total number
of engines in the two districts:

Tonnago of steamors, Enli;ﬂ:‘lyul Paciflo.

Per cont, | Per cent,

Over 1,000 tON8 cveuescenearinranaann. 4 45
500 £0 1,000 £ON8.eeceniennnerneranns . 0 11
100 t0 500 LONB +vnvenrvnnninsieriennes 1% 10
5010 100 £0N8 veeantinireirirriiannns S 2 2
250 60 tONB cvuneiiiiiir i, 2 5
Tudor 26 toN8.cceansenraminnrervesns [ [}

In the Pacific district 45 compoand engines propel 40,075.10 tons of shipping, the éngines having an aggregate
eylinder eapacity of 2,014.24 cabie feel, and employing a boiler volume of 95,225.15 cubie feet; while 250 simple
engines propel 70,496.21 tons of shipping, the engines having an aggregate cylinder capacity of 5,773.86 cubic feet,
and employing a boiler volume of 150,475.04 eubice feet, In the New Iingland distriet, comprising steamers inspected
at the ports of Portland, Maine; Boston, Massachusotts; and New London, Connecticut, 17 compound engines
propel 2,710,909 tons of shipping, the engines having an zhggremte cylinder capacity of 111.71 cubic feet, and 10 of
these have small coil boilers, The remaining 7 propel 2,6656.21 tons of shipping, and employ a boiler-volume of
6,010.11 cubic feot, while 471 simple engines propel 110, 999 09 tons of shlppmg, the engines having a cylinder
capacity of 15,605.08 cubie feet, and employing a boiler volume of 398,380.81 eubic feet.

The 1)@1L011ng0 of tonnage of steam shipping propelled by oompound engines is, for the Pacific distriet .3624,
and for New Ingland, .0024, river service included.

The cylinder c'a.pnclty per 100 tons Shl]_)plng‘ is:

Cuble feet,
" Tor the compound ongines
B T LT T T U PP 7.27
Now Englandl (sbriet .o v e v in e e et i i e e ctns tammae crme name s mma e e 4,10
For the simple engines: ' ‘
PaCIEG AISEIIEb e un e e oan veeaan e een eee e eaa e ee et iane eae ann e mnmat enn aae enaeannan pane oot renene rann s aanas 8.19
Now ITingland disteiol coon vveeeiie vome caemeriinsiiimece siaas canans e e MM ma nmae dmaamsassmaeea esusveneasana cemnns 14,05
The boiler volume per 100 tons is:
TFor stoamets with compound enginey (exclusive of sleamers with coil boilers) s
L > T P L 1 A5 4
Now England (BbreE . voeee oo ot ae eetnaeiman s e ceat aemm tnn mnnscn e ansaneon mnmanonosonnsonnememreenacennneernsne 1250, 20
For the steamoers with simple engines: : '
Pacific district.......... g . 213,45
New England district «oevne cnmees ceaere cimt veinas cunimesais censs ccmr s s vt camanscanns dnewsussnne tammnsrenenncana PR 358, 01

Designating ag classes I, I, III, IV, V, and VI the groups of steamers of over 1,000, 500 to 1,000, 100 to 500,
50 to 100, 25 to 50, and under 25 tons respectively, we find among steamers inspected at Albany that none have
; compound engmes in Class I, none in Olass IT, none in Class III, 8 out of 19 in Olass IV, 1 out of 25 in Class V
and 1 out of 67 in Olass VL.
: © Among steamers inspected at New York we find compound engines in only 19 out of 65 steamers of Class I, |
although this class ineludes many of the largest coasters. It may be remarked that of the remaining 46 steamers,
20 have beam-engines condensing and 26 simple-condensing direct-acting engines. T'rom this it will be seen that
there are 45 propellers to 20 side-wheel boats. =
‘ On steamers in Class I1 (500 to 1,000 tous) inspected at New York there is nof, strange as it may appear, a
; single compound engine; but in Olass ITI we find 12 steamers out of 162 with such engines, several being of the
*three-cylinder type. In Class IV, we find 4 out of 149 steamers with compound engines; in Class 'V, 6 out of 145 ;
in Class VI, 6 out of 115.
Steamexs inspected at Philadelphia ha,vmo" compound engines: Olass I, 5* out of 21; Class LI, 1 out of 30;
Olass III, 9 out of 83; Olass IV, 6 out of 34; Olass V, none; Olass VI, none.
The 1enminin<* gteamers in the Atlantic and Gulf service having compound engines may be very briefly
enumerated: 4 or 5 inspected at Baltimore (small vessels), 1 inspected at Charleston, the 4 large steamers of the e -
(Savannah) Ocean Steamship company,t the ¢ Chalmette?, of New Orleans, and a fow small steamers upon the Grulf

* Four steamships of the American line and the collier Perliiomen. tNot including the City of Augusta, which was mspected at Now York.
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COMPOUND ENGINES O AN OCEAN STEAMER AS BUILT BY MESSRS. NEATFIE & LEVY,
PHILADELPHIA. '

The dimensions of machinery of a compound engine of American build are very fully given in the following
figures: '

Main steam-oylinders: Dinmeters, 30" and 50"; stroke, 3 feat; stuffing-box, 104" dinmeter,

Ports and valves: 3" by 20 high-pressuro steam-port, 3/ by 36" low-pressure steam-port, 43 by 20" high-pressure exhaust-port, 44 by
36" low-pressure exhaust-port. i

Relative area of ports: High-prossure steam, 60 square inches, as 1; low-pressnre steam, 108 square inches, as 1.8; high-pressure exhaust,
90 square inches, a8 1.5; low-pressuro oxhaust, 162 square inches, as 2.7; 2" slide-valve lap, 53/ dopth of slide-valve, 5§ upper width
cut-off valve, 5" lower width cut-off valve.

Valve-gear measurements: 9 center to conter fronk links; journals 23 (liameter, 23" long; 63" steam-valve motion; 2} diameler of
valve-stem; journals 8} dismeter, 3" long; 1§ diameter of cut-off valve-stem, journals 14" diameter, 2 long; 8 1§/ radius of
slotted link; dimensions of slotted link, 164" cross motion, 3" width, 13/ thickness, 23" and 3" dinmeters of eyes; roversing-shaft,
3%/’ diameter.

Falve-cheste : 2 6 centoer cylindor to valve-face (high pmssure), 9/ 10" center cylinder to valve-face (low pressure); 3’ 6" conter cylinder
to chest-faco (high pressurc); 3’ 8 center cylinder to chest-face (low pressure); depth of chests, 124" and 103"} centers of c‘y]mders
to centers of valve-stems, 324/ and 36”3 3’ 4" conter sylinder to cut-off stem.

Piston: 8" depth of piston at center, 7/ depth of piston at edge, 4/ thickness of rings, 44" diameter of piston-rod.

Crogs-head: 11" main diameter, 9" long; journal 5" diameter, 53 Iong.

Connecling-rod: 7' (" long, center to-center of journals, neck diameters 4’ and 5", s

Crank and shaft: Crank-pin 83’ diameter, 114" long; main-shaft journals 94 in (hu,met;er, length 153 forward, 18" aft; 17/ diameter of
upper end of crank, 18 diameter of lower end of cranl; & thicknoess of crank,

Pinoh-wheel: 4 foet diametor, 5 face; shaft-couplings 164 dlameter, 107 depth, 24} dinmeter of flange.

Fcoentrics: 94 dinmeter of eocentric oye, 33 cccentric face, 64/ eccentric throw, 193" eccontrio dianmeter.

Bed-plate and housings: Bed-plate 9 8" long, 6' 9" broad, 63 center of shaft to top of bed-plate; housings 9' & high, 234" by 32" at hass,
20" Ly 24’ ab top. : '

Slern-bearing: 104" diameter, 48” long,

Main guides: 9 face, 1/ side depth.

Giba: 18" long, 13" thick, ‘

Air-pump : 17“ diameter of oylinder, 15" stroke, 43" depth of piston at center, 33 depth of piston at edge, 2" diameter of pump-rod, 8"
diametor injection-side; air-pump cross-head 53" diameter, journals 3" diameter, 3" long; air-pump links 3’ 9" conter to center;
air-punmp levers 13 thick, journa) cylinder end 23 dinmetor, 21-” long; air-pumpend 3" diameter, 3" long, center dinmeter 4" by 156

length,

Other pumps: Centrifugal cirenlating-pump 120" diameter, with 83" by 6 steam-cylinder, 8/ discharge- and 10" receiving-pipe. A feed-
and a bilge-pump each 3} diameter by 15" stroke. .

Propeller: 10/ 9" diameter, 4 8 longth of blade, 15° 9" pitch,

“The eylinder volume swept by pistons per rovolubion is 111.45 cubic feet, 26.43 per cent. in the high-, 73,57 per cent, in the low-pressure
cylinders, The air-pump passes 1.97 cubioe feet, the feed- and b‘ilge-pumps aach nearly 0.075 enbic foet per stroke. ’

COMPOUND ENGINES OF THE AMERICAN STEAMSHIP COMPANY’S VESSELS.

 These engines, built by W. Cramp & Sons, Philadelphia, have been frequently described, and were illustrated
in the London journal Hnagincering, in 1876, The following description of the machinery and its performance may

Do cited :

The engines are independent, compbund, and surface-condensing, with the eranks set at right angles. The cylinders aro 574 and
903" in dismeter respectively, and the stroke of pistons is 4 feet, The main slide-valves ave on the outside of the high- and low-pressure
cylinders, which ave Dboth inclosed In a jacket connecting them together and

57 ;_%"C yl . forming o receiver. The high-pressure eylinder is also steam-jacketed, but the low-
ﬂg pressure eylinder is not, The pistons are 164" deep ; the rod for the high-pressure
fo Bottou cylinder js-87, and that of the low-pressure 84" in diameter, and both are carried
Ir: upwards through sthe cylinder-heads. The cross-heads are of wrought ivon, with
4 cagt-iron slides bolted to their ends. The main slide-valves have donble ports;
33 each ig fitted with an independent cut-off valve on the back, no provision Deing
i: made for counterbalancing the pressure on the valve-faces. The weight of the main
w3 valvesis counterbalanced by the steam-pressure in a eylinder on the top of the steam-
Is ‘ cheat. DBoth main valves ave driven by motion of the double-bar-link type.

o ‘ The engines are reversed by direct-acting steam-gear, the reversing-cylinder
0-5 ' Dbeing 20 in diameter, with & slide-valve on top, whichis thrown open by hand and

closed by the motion of the piston-rod in any position. A sorew is also provided,
which can be clamped to the piston-rod of the cylinder so ag to miove the links by
hand if there is o want of steam.

Relief-valves are fitted at the end of each cylindcf with gear to use them as
starting-valves. The conneciing-rods are forked at the cross-heads and aro fitbed
with strap ends. The eross-head journals are 104 in diameter and 10§ long, and
the crank-pins are of steel, 153 in diameter and 20" length of journals, The crank-
ghafts are built up in two lengths and are made interchangeable; the main journals

Fra, 3. v are 154 in diameter and 80" long, except the forward journal, which {s 24 long.
The cranks are counterbalanced.

The bed-plate 1s made in two parts and is bolted up to the condenser. This latter is in two pieces, and contains 1,492 tubes ' in

diameter and 14 feet lon , the surface exposed being thus 4,786 square feet. The water from one circulating-pump passes through them

D ey
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three times and from the other twice. The pumps are worged from the main cross-heads throngh wronght-iven levers, as shown, Eaen
air- and eireulating-pumy is cast separately and bolted to the condenser, A feed- and hilge-pumyp are Lolted to each air-pump, The latter
are 26" in diameter, the circulating-pumps are 187 in diamotor, and the fead- and bilge-pumnps are cach 67, The stroke of all is 267,

A vortieal turning-engine is bolted to tho side of the condenser and gears into a worm-wheel fastened to the intermediate shaft-
coupling botwoen the two eylinders. The prepeller-shaft is 163" in diaineter and is sheathed in the stern-pipe. The propeller is four-

_ bladed, with the blades cast separately and bolted to the harsy the diameter is 17 feet and the piteh 24 foot,

Figure 3 exhibits an indicator diagram taken during the second trip of one of these steamers (the “Ohio”),
and mnder the following conditions

Pressure of steaum in boilers..oa.. oo iiaal. F e r e e e maesas s eaaao e aeont pounds.. 60
Pressure of steam in recoiver..ovee veeer oo icviann e mmai aaman eem meey s o aaas s e do.... 1.5
VACUNIN D1 CONAOIBEE 1t ma v e vae e s ams vemnn e nnmr oe nas cmos sacoss cona bares mnae anne sann sanmns inches.. 25,0
Revolution of engines per minnto.cooviaeen oo feteann ama e a o mmmas erenaunsen dmaner ane e nr e . 6o
Temperaturo of water in hot-wall. oo on e s degrees.. 130
Steam cut off at 19 in the high-pressure cylinder.
Indicated horse-powor in high-pressure eylnder covw ceee veceraesiarscareane asane vaccronanncs veacnncras 1,237.44
Indicated horse-power in low-pressure CylNAer . oous e v comeme i civcas cacuanna v sareasnamamannan 740, 1
. Total...cocvean oan cmnereme. et tmemmrieaee rmaa- s 1,977.54

The running of the ¢ Ohio? durmg the voyage {rom Queenstown to Breakwater, when the above diagrams were
taken, was as follows:

L]
Duto, fote xun[Knolama byl T | pemari,
1473, b, m,
October 17 .cviianens . 40,8 226, 0 18 6h
Qotober18.....p0eees 328, 8 280, 7 24 23
Octoboer 19 «oaueene 38,5 302, 0 24 16
October 20..oovianns 330.7 204. 0 24 24
Ootober 2l ieven.. 3310 *) 24 0 |15 minutes’ detention,
Octobor 22 . cveuen. .- 41,5 ™ a4 A
October 23 ......ccunuv 336.7 | 9401in3 days, 23 43 18 minutes' detention.
October 24 ........... 330, 5 338.7 24 22
Octobor26......unn.. 343, 2 821, 0 24 21
Ootobor 20 cuuaeninns 142.0 140,0 10 30
Total covivannan 3,075,7 2,803, 4 ot 7h 2o

* No obsorvation,

The slip of the screw amounted to 212.3 knots, or 6.8 per cent., while the avemge speed was 12,8 knots. The
weather was calm,

That the performance of the engines wo have descmbed hag been most satisfactory is proved by the great
regularity of the passages made by the vessels to which they are fitted, while their workmanship and geneml finish
well deserve praise,

BNGINES OF NEW ENGLAND S’J.‘EAMER‘S.

Of the engines of steamers of Class I the greater number are beam-engines with surface-condensers. There
are 10 simple direct-acting engines used in pairs. There is one compound engine 24 and 54 inches by 4 feet.
Considering tho high-pressure eylinder in this engine, we may say for all that the ratio of stroke to diameter is
from 2 to 8 in 15 engines, 14 to 2 in 13 engines, 1 to 13 in 5 engines, and 1 orless in 16 engines. The “Bristol”
and the “Providence,” of the Fall River line, have each eylinders 110 inches by 12 feet, and the #Rhode Island?”
and the ¢ Massachusetts” have each eylinders 90 inches by 14 feet, The boats having direct-acting vertical engines
are almost without exception freight-hoats, coasting to New York and southward, Their cylinders range from 62
by 48 inches (stroke) to 44 by 36 inches (stroke). The beam-engincs are low.-pressure, the * Bristol” carrying a
maximum boiler-pressure of only 25 pounds.

The “Ilectra”? and the “ Galatea”, each of 1566.70 tons, and built in 1864, ave stated to have heen the first high-
speeded propellers used on Long Island Sound. The ¢ (zulatm.” ig classed ag an inland passenger and the “Tilectra”
as a freight boat. The ¢ Tlectra? is 232 feet long, 40.3 feet broad, 15,3 feet deep, and has two condensing-en gmes,

each 3 feet 8 inches diameter by 3 feet stroke.

The “Decatur H, Miller”?, 2296.14 tons, plying between Baltimore and Boston, has two compound engines;
diameters of cylinders, 2 feet and 4 feet 6 inches; length of stroke, 4 feet. These engines ave of the steeple t\'pe,
the high-pressure being placed above the low-pressure cylinder; an arrangement similar to that illustrated in the
engines of the “Buffalo” and the ¢ Chicago?”, of the Western Transportation line, but not usual in the Atlantic
distriet, This arrangement of compound engines is also approved in the most modern English practice, bub the
great majority of compound engines have the cylinders side by side, fore and aft. In the engines of the ¢ Decatur
H. Miller” the cranks are set at quarter angles,
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In Class II there are no non-condenging engines, nor are there any paired engines, all being simple non-
condensing engines either of the beam or direct-acting types. Inferry service in the Boston district thero are
several examples of direct-acting inclined engines, eylinders 40 inches diameter by 9 feet stroke. The rarity of
horizontal engines upon New England steamers is in marked contrast with their common employment upon the

bays and rivers of the Pacific coast. Of 29 engines, the ratio of‘ stroke to diameter is from 3 to 4 in 3 engines, 2 to -

3in 17 engines, 1 to 1} in 1 engine, and 1 or less in 9 engines.

In Class IIT there are 10 non-condensing engines, the rest Leing generally provided with surface-condensers,
but sometimes with jet or outside-pipe condensers. Of the nen-condensing engines, there are two pairs of horizontal
engines, one direct-acting inclined and one beam-engine. There is one compound engine 8 and 16 inches by 16
inches stroke. Twenty-four engines are used in pairs. Of 84 engiues, the ratio of stroke to diameter of eylinders
is over 3 in 9 engines, between 2 and 3 in 29, between 14 and 2 in 2 engines, between 1 and 1§ in 19 engmes,
mld 1 or less in 25 engines. In 22 engines the dmmeter cquals the stroke,

" In Clags IV, about one-fourth of the engines are non-condensing. Of the condensing-engines a large proportion
have condensers of the kind known as keel or outside-pipe condensers. Iourteen enginesare used in pairs, and
out of 95, 25 are of the so-called “square” type, the stroke and diameter of cylinders being equal. Ratios of stroke
to diameter 2 to 3in 12,14 to 2in 4, 1 to 14 in 43, and 1 or less in 36 engines. The diameters and strokes are
equal or nearly equal in 80 per cent, of the engines. The engines are nearly all vertical direct-acting or vertical
back-acting ; beam, horizontal, and inclined engines being the exception, The change of engines from long-strolke
beam to short-stroke direct-acting engines accompanies & change in the method of propulsion from side-wheels to
8Crows,

In Class V, nearly half of the engines are non-condensing. There are a few horizontal engines, but the vertical
-direct-acting and back-acting types are the rule. The ratio of stroke to diameter in cylinders is between 2 and 3
in 3 engines, between 13 and 2 in 12, 1 and 14in 27, and 1 or less in 62 engines. Righteen engines are nsed in pairs,

In Class VI, 10 out of 117 engines are compound.. Right of these have the eylinder dimensions 34 and 6 inches
Dy 7 inches strolke. The ratio of stroke to diameter of cylinders is between 2 and 3 in 1 engine, 14 and 2 in 24, 1
and 1% in 52, and 1 or less in 58. This considers only the high-pressure cylinder of compound engines. There is
one oscillating-engine, an unusual type in America,

In 1859, the “Dawn”, a small propeller, commmenced running with a rotary engine, stated to be the first used
in the merchant service. After two years’ trial it was displaced by a simple cylinder-engine (Nautical Gazette).

ENGINE OF THE SOUND STEAMER “PILGRIM".

This new steamer of the Fall River line, in the great magnitude of jts machinery, furnishes so notable an
example of American practice that it has been thought best to include its des cription in this report, although, not
being launched until after the close of the census year, it does not appear in the tables of statistics, A side view
of the arrangement of machinery is shown in the skeleton sketch, Fig, 6. This merely indicates the position of
theprincipal parts: A A,the poppet-valves on one side; B, the steam-cylinder; O, the condenser; D, the air-pump,
and If, the centrifugal circnlating-pump. The frame is not shown, fixed bearmrrs being indicated by heavy open
cn‘cleb. In Figures 4 and 5 we have in detail illustrations of the cylinder and valves with connections, o front
view, aid a side elevation in section.

The cylinder is 110 inches in diameter and 14 feet in stroke. It is the largest ever cast, the rough casting
weighing 80 tons. The metal is 1% inches thick at the thinnest point, and the flanges are 2§ inches thick by 53
inches wide. The piston is of cast iron, plano-convex box form, with 12 ribs. The follower-bolts are of wrought-
iron, with brass nuts screwed into the piston. The piston-rod is a foot in diameter, with a 17-inch head. - It is
driven in by a ram, and held by a nut a foot high. The piston-ring sections are jointed diagonally and connected
by means of filling-blocks. There is a surface-condenser placed under the cylinder. This containg about 12,000
square feet of condensing-surface in §-inch seamless brass tubes, tinned inside and out. There are two circulating-
pumps with independent engines, and the air-pump is 60 inches in diameter and 6 feet in stroke, with a reservoir
above it (not shown in the skeleton sketeh). There are also two copper bilge-pumps. The balanced poppet-valves
are 243 and 26§ inches in diameter, of cast iron, with 23-inch steel valve-stems. The side pipes are 33% inches in
diameter. The scale of the large drawings of the cylinder is about § inch to the foot, or . The shafts are 39 feet

5 inclies lon g, and together weighed 81,200 pounds in the rough. Thedimensions of the severftl steps or diameters
are as follows

Part, Dismeter. | Length. Part. Diameter, | Length.
Inches. | Inches. Inches, | JInches.
Cranlk ..covvunenn 26% 24 ||, Paddle-flange boas. 28, 20
Collar............ B -} 6 311) o SO 20 to 24 43
Main journal .... 26 20 Paddle-flange boss. 28 20
Qollar....o.cuuvse. 32 G 1571« J N '23 to 21 38
31451 « S 26% | 37 Paddle-flango boss . 28 20
In gangway.....- 26 148 Outboard journal .. 19 81
Spring-bearjng. .. 27 51
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The wheels are 45 feet outside diameter, 13 feet face, buckets in two lengths, stepped. Eaeh wheel has three
east-iron flanges 10/ 6/ in diameter, made in halves, and bolted together. Bach flange has twenty-eight wrought-
fron arms, cach arm tapering from 8§ by 13 at the flange to 5 by 13" at the onter rim, The outer rims are 6/
by 137, Lach wheel has twenty-cight oalk buclets. ‘ ’

The cranks are 7 feet between centers; shaft-hub, 464/ diameter; pin-hub, 317 diameter; shaft-hub, 247 deep;
pin-hab, 19" deep; arm tapered from 17/ {o 13/ in depth, 297 to 21" in width. The cranks were shrank upon the
263" shafts, with an allowance of 14, for shrinking, The crank-pins are tapered from 177 to 154 diameter in the
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pin-hub, and are secured by a 6 by 24" key in one crank and by four brass chock-blocks bolted to the pin in the
other. These ehock-blocks allow some freedom of movement between the two shafts, and serve the same purpose
as a drag-link, The connecting-rod is 33 9" between centors, and the largest evor constructed ; journals, 17" by
93" and 113" by 1275 yoke, 184" clear; 93 by 124" arms; upper neck of rod 114, lower neck 124" diameter;
center band, 15§/ diameter, with 3 diameter strats set out 27/ from eenter of rod on either side, and with two 23"
diameter truss rods.  The main key is 57 long, and tapers from G to 3/, The forked end is forged solid, and the
weight of the whole forging in the rougl was over 13 tons. The maximum strain possible upon the smallest section
of the rod is stated at congiderably less than 5,000 pounds per square inch.

The walking-beam of the “Pilgrim? is an immense construction, 28" 107 conter to center of pins, and 31/ 2 long
over all. It is the largest ever put into a steamer. The strap is 14/ 6" from top to bottom at the center, and
weighs 26,800 pounds, being made in two parts, and, each being benb in the middle, they arve welded together
at the ends. Thoe value of the rough strap was $3,300, Tho beam center is a green san d casting, weighing 28,000
pounds, and is fastened to the main shaft by smaller straps passing over tha Jatter and keyed through the casting -
and by keys between the beam center and the main strap, nine at cach end, four at the top, and four af the bottom.
The center pin is 7/ 6 long, with 18/ diameter by 22 long jonrnals. ‘The end pins are 37 5 long, and have 114"
diameter bearings. The center pin is sccured by 12 and the end pius cach by 8 keys, and the hub is re-enforced by
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two wrought-iron draw-bands 37 square in section. The keys between strap and center are 3/ by 1/ at ends, 2/
by 1 at top and bottom. The center pin keys are 37 by 1”7 in section and 3 feet long. Under a pressure of 40
pounds per square inch in the cylinder the main center will have o pressure of about 950 pounds per square inch,

_ the speed of rubbing surface being 24 feet a minute. The end pins will have a pressure of over 1, 300 pounds per
square inch and a rubbing speed of 15 feet & minute. ‘The foregoing data are derived mainly from recent numbers
of the journal Mechanics, in which the details of construction of this great en gineering work have been very fully
disenssed.

SMALL YAOHT ENGINES.

These are in most eases inverted-cylinder direct-acting engines, accompanied by vertical tubular hoilers. They
arve similar in type to many small portable and semi-portable engines used in light manufacturing work, both
classes of engines being made by many manufacturers with similar patterns for the principal parts. The yacht-
engines differ from the small manufacturing engines principally in (11spensmg with the throttle-valve, governor,
governor-pulley, and fly-wheel, and substituting a simple link motion for reversing the engine and determining tho
point of cut-off. A starting-wheel is also necessary, and the feed-pump is operated by an eccentric upon the main
shaft. The valves are sometimes slide and sometimes rotary. The following data are given of the reversing-
engines for yachts and tug-boats, as built by the Fitchburg Steam Engine Company, of Fitehburg, Massachusetts,
with the corresponding data of suitable hulls and boilers. The engines are of a design similar to the Hasking
portable engine adapted for marine service, and are made with interchangeable parts to standard gauges and
templates:
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Inches. Tet, Inches. | Inches, | Tnches, | Inehes. | Sq. feet, | Pounds. | Pounds. Feet. Teet, Feat,
3 by 9 12 13 24 28 45 )] 380 1,100 4 a6 b} 2%
4 by 4 4 15 x| - 20 28 48 00 500 1,200 ¢ a2 [1}.3 2%
5 byb ] 16 1% 40 32 56 | 120 700 1, 800 ] 88 % 8k
6 by (4 17 2 32 32 68 150 1,000 1, 600 12 40 T 3%
G} by 0} .8 18 2% 20 86 58’ 170 1,100 2, 200 14 45 ) i3
T by? 10 18 23 80 86 a6 200 1,350 2,650 10 50 9 3
8 byS8 12 20 24 42 42 GG 230 1,800 1, 000 2L 66 0} 33

o Tho bellera are of steel

This table affords scope for a number of comparisous relative to the cconomy of material in the machinery of
large and small vessels. Large marine engines are not made in lots, nor with interchangeable parts, nor in such
numbers as to make trade schedules necessary, but we may easily cite such data as will suffice to indicate general
conditions and exhibit some striking contrasts. ‘

A large propeller, having abont 65 cubic feet of eylinder capacity and an 187 shaft 90 feet long: As compwred
with the machinery of the 8 by 8" yacht-engine, we find that while the cylinder capacity is 242 times greater, the
section of shaft is about 52 times greater, and its cubical contents are about 233 times greater. With shaft 7%,
times as great in diameter and 4% times as long, the serew-propeller is less than 4 times the diameter. The 87 by
8§’ yacht-engine has one 42/ by 66/ vertical Doiler, while the 48/ by 7o engine of the “Vera Oruz” has two 156" by
‘)38_” vertical boilers. With the Doiler volume about 100 times as great the cylinder volume is about 330 times as
great, and the heating surface being 230 and 5,200 square feet respectively, the heating surface is only 23 times as
great in the large boilers as in the small ones. Comparing the steamers, the larger is nearly 5 times as long and
nearly 4 times as broad as the smaller, and the registered tonnage would be about 100 times as great.

An example of a somewhat larger yacht than those tabulated is as follows: Length, 77/ 6/ on water line and
84 feet on deck, 15 feet breadth of beam, 6 feet deep, drawing 4/ 6/ water, engines 10" by 10, supplied with steam
.at 125 pounds, and making 200 revolutions & minute. The propellers are b feet diameter and 8 feet; p1tch. A yacht
of 450 tons has a propeller 9 feet in diameter and 13 feet long, and & 10-inch shaft.
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BACIC-ACTING ENGINES.

For small propellers, steam yachts and launches, the back-acting engine is a type introduced within the past
ten years in considerable numbers in New Ingland and upon the Atlautic seaboard. These engines may be
conveniently employed in sets of two or three or more, set closely together, ag shown in the illustration (Fig. 7).
The figure exhibits the arrangement of link and reversing motious and other details. The main cross-head ends
of the connecting-rods are seen to be yoked or divided into two parts, which passup on either side of the cylinders,
the cross-heads moving in slide-guides in neat frames or housings above the cylinders, It would be hard to design
s more compach arrangement, Its most obviouns merit consists in the lowering of the frame which supports the

i "mf“l[‘”
[

F16, 7.

cylinders, making a much lighter and more stable construction than can be had with the inverted cylinders and
permitting o greater length of connecting-rod, which in the engine shown is abont four times the length of strolke.
With long connceting-rods there is of course less wear and friction upon the slides. The piston-rods passing through
the upper cylinder-head makes {he stuffing-hoxes easily accessible, and the larger area of the piston being below, -
the pressure upon the space occupied by the piston-rod helps to balance the weight of the reciprocating parts.
The engiues illustrated are made by James I, Paine, of Boston. They may be used in pairs simply or compounded,
with a saving of fuel (stated at 25 to 85 per cent.) over the simple cngine. Bxamples of steamers with back-acting
engines: The “Adelita”, 15.03 tons (49.4 feet long, 53 feet over all, and 10.2 feet beam), has two 7/ by 7" engines,
with keel-condenser, and 5 by 4§ aiv-pump; the “Psyche” (72 feet long, 12 feet beam) has two eylinders 9 and
15" by 9%, placed as a pair, with cranks at right angles, and constituting one compound engine.
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SMALL COMPOUND ENGINES.

A popular form of compound engine for small boats is that used in counection with the Herreshoff coil-boiler.
'This type of engine is illustrated in Tig. 8, and the following description of the engine and screw, as applied in
connection with a coil-boiler to the stean yacht

“ Leila”, is taken from a report of the United
States Navy Department. The ¢ Leila? is of

37.27 tons displacement;. length of deck, 100
feet; breadth of deck, 15/ 4//; depth of hull, 5
107 draft (greatest) at stern, 8 13"

There i3 one compound condensing-engine with ver-
tieal eylinders placed side by side above the crank-shaft
and having their axes in the vertical plane passing
through ity axis. The eylinders ave direct-acting, the
outer end of the piston-rod being secured into a cross-
head working between guides in the engine-frame, whils
the connecting-rod lies in direct extension Letween the
cross-head journal and the crank-pin journal,

The forward or small eylinder operates a lover,
which works the air-pump, the feed-pump, and the cir-
culating-pumyp, all of which are vertical, single-acting,
and have the same stroke of piston. The nxes of these
threo pumps are in the samo vertical plane, which is par-
allel to the vertical plane passing through the axis of the
erank-shaft. The feed-pump and the cirenlating-pump
are plunger-pumps, with brass recoiving- and delivering-
valves, The air-pumyp is a lifting-pumy, withount o foot-
valve; its receiving-valve is brass, circular, and placed
in the piston; its delivering-valvo is also of brass, and
discharges into an open-topped hot-well or reservoir
placed above the outboard water-line, the top of the air-
pump being elosed. The air-pumyp piston is not pneked,
bat ground to a metallio fit in the brass barrel.

Tho eylinders are sepm‘uteﬁ to allow the valve-
chests to be placed bebween them, with sufficient addi-
tional spice for the removal of their covers. The valves
of each cylinder are o plain three-ported slide with o
glido cut-off on its Lack; these valves arc not counter-
balanced, but work with the full steam-pressuro on their
backs, The three-ported slides or steam-valves aro oper-
atod each by a Stephenson link and two cecentries, which
servo as- o reversing gear. The cub-off valves aro cach
operated by an eccentric. The three eccentrics of each
cylinder are immediately beneath its valve-chest, The
cut-off valve of the small cylinder is adjustable; that of
the large eylindor is fixed to,cut off ab about one~third of
the stroke of the piston from the commencement,.

The engine-{rames, four in number, are each in &
singlo casting and bolted to a bed-plate, whiel is also o
single casting extending under the enfire length and
breadth of the engine. The cross-head guicdes are on
these frames, to the top of which the cylinders are
bolted. Tho DLed-plate has a semicircular bottom, and
its side flanges are bolted to side keelsons, The cranl-
shaft has three bearings or pillow-blocks cast in-the bed-
plate, the forward eranl being overhung,

The engine works with surface condensation, The
Fre. 8, . . gurface-condenser is composed of & single copper pips

placed on the outside of the vessel, heneath the water,

-and just about ab the garboard strake. This pipo commences on one side of the vessel abreast of the after or large cylinder, extends to
-and around the stern-post, and thence alung tho opposite side of the vessel until abreast of the air-pumyp and forward oylinder, The
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-Qiameter of the pipe continnously decreases from the end abwhich it receives the exhaust-steam from the large eylinder to thoend atwhieh |

it'delivers tlhie water of condensation and the uncondensed vapor and air into the air-pump, whence they are thrown into the lot-well,
from which the feed-pump forces the water of condensation into the top of the boiler-coil, wheve it is revaporized, and the steam, passing
first into the small cylinder and ihence into the large one, is finally exhausted into the condensing-tube. It is essential for satisfactory
working that the delivering end of this tube should not exceed one-half ihe diameter of its receiving end; for if a larger diameter bo
given to the delivering end, o part of the exhaust steat will pass directly to the air-pump ‘over the water of condensation 1 the tube,
The delivering end of the tube must be small enough to remain completely filled with water for the exclusion of the steam from the pump.

The afber main pillow-block serves also as the thrust pillow-block, the after journal of the crank-shaft being mado with the necessary
throst-rings upon if, '

The eylinders and their valve-chests, including covers of botl, are ineased with polished brass, betw cen which and tlreiron are aivspaces,
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The following are the principal dimensions of the engine:

Number of cylinders voeeervoann. f e cman e e Cieestseaecanesmurennnans emanr sima e aaan 2
Diameter of the small eylinder . ..oae cviiiiiiiiiinaiaiaaees vemem- e v e vnnnns inchaes.. ]
Diamecter of the piston<red of tho small eylinder caceeeivvaneani.. DR veearasrat ey .inches.. 1§
Nob aven of the piston of the small eylnder..ve e ce oacereears ceeemes crnn nmvas e square inches.. GR. 58045
Strole of 1he piston of the smMAll ¢yliBAer. -« ivenin cearreemean iammen caeas tmmemans ceedeanaas inches.. 18
Space displacement of thoe piston of the small ¢ylinder, per stroke ..... oo viaeooovoa. . oubie foot.. 0, 65188
Space in clearance, and steam passago atb one end of small eylinder ... ...t vemmanaaa cubic foob.. 0. 05752
Fraction which the space in clearance and steam passage at ono end of the small eylinder is of the

space displacement of the piston of the small eylinder, POr BEPORO -« 2vr v ee e i aeen caaaas can amnnnn 0. 08824
Length of steam-port of small eylinder «ve e vonien i cri i immet it vese cene vcne s eas oeeaiDGDCH. 7.5
Breadth of steam-port of small ey hudox ...................... Se e cenum manee samn e e inches.. 1y
Avea of stoam-port of small eylinder. .o oo i iii i i e s vmees caa e BUATC inches. . 7.97
Length of exhiaust-port of small eylinder . .coovvnevanninoan A, A inches.. 7.0
Breadth of exhaust-port of small eylinder .. ..  reanerrenben sene renna. ans e eeee e e inches. - 1.76
Aren of exhaust-port of small cylinder......... R P et b wm we ey e square inches.. 13,125
Clearance of piston of sall eylinder (oot i iiars vicis ce ot v e cemt cmm e sraen s Cen e inch.. LN
Aggregate avea of the inuer eylindrical surface of the small cvlmdur of its two steam p.msmms, of its

two ends, of the two faces of its piston, and of half itg piston-rod . c..vvvieennns <-..gquare inches.. 690
Diameter of tho large cylinder uuvves vomce i amnnsaanms i cnas Nwnemreeavre ey s inches.. 16
Diametor of tho piston-rod of the large eylinder ...... e naresnea sanaas R teseenveesaaan inghes:. 1§
Not area of the piston of the large eylinder .......... fieemeeme e e raenas e-..gquare inches.. 200, 02545
Strolee of tho piston of thoe large cylinder ... con comaes cinvmeareaceesace venanan . inclhes.. 18
Spaco (1i~.1»h|('mn(‘ntz of the 1)}5(‘011 of the large eylinder, per stvoko....ooeus vevn. et cubic feef.. £, 08360
Space in clenvance and stenm passago ob one ond of Targo eylinder..vawe ooooit aennnn one cubic foot. . 0, 14066
Fraction whicl tho spaco in elearnnes and stoam passago at one end of the large eylinder is of the apaco

displacement of the piston of the Iargoe eylindor, per stroko...... s s et e s a e araaaaais naan 0. 06761
Length of steam-port of large ¢yHnder-..oe. veen veeane cevnnn e rme amaeresearesavaaar e, inches. . 13
Breadth of stenm-port of largo eylinder cvoven covinin vanns € eemmatmamanederesean aane e inches.. 1%
Aren of steam-port of lavge eylinder.......oveinens feameraeimes smaas T, - 8quare inches. . 18. 69
Length of exhaust-port of large eylinder... .. RPN £ T4 31X TN 13
Breadth of exhangt-port of largo eylinder......veun oo RO Y3 127 T 2,6

Area of exbaust-port of Inrgo eylinder .. ool il i e cea ce e e 8qUATO inches. . 32,5
~ Clearanco of plston of 1arge eyTinder v v ovs oae e ine oo et s aiie vt cen ceee sveena cenn saee cenniDElL . ¥
Aggregate area of the Inner eylindrical surfaco of the large eylinder, of its two stenm passnges, of its

two ends, of the fwo faces of its piston, and of half its piston-vod..o....caeesiiian, squars inches.. 1,516
Diameter of the air-pumyp .. .... .. e inches.. 7
Diamotor of the piston-rod of The alv-pump covevs o ior e i ciit i iaat craswnre vasnes snnnesiliches. . 1%
Stroke of the piston of the air-punp.... e, Vemmmsruanve s inches.. 6
Space displacement of the air-punmp piston, Per BEROKE vus vevemn comi it iiiiiret aaeevaean. cubic foot.. 01275
Diametor of the plunger of 1o feotd-pump cu.soun oot i i iines civnet e ccen cama mas an ou. iChER.. 13
Stroko of the plunger of the foed PUMP. ceansiiieiiviis it iiin sene inne tnvcavancns snee ooailChes. . G
Space displacement of the plunger of the feed-pump, per stroke. coveu . ooona oo . eubie foob.. 0, 0061358
Diameter of the plunger of the civenlating-punp . ..oooaon.n. e vmm—er van - e - inches.. 1%
Stroke of the plunger of the eirenlating-pump oo oo iint viaiir tert et cimemeveen meee on .- inches.. G
§pace displacement of the plunger of the cirenlating-pumnp, per 8troke. v iveae.s vens oan o cibic foob.. 0. 0034515
Width of all cceentrio BENPS. cvrn cvenrt i i v it iane s hsaee rceunne ceenne o oo iNChES. L o%F
Depth of the packing-ring in both steam-plstons cou. e i ininnvaeianas Mae e menammn . ineh.. ¥
Length of tho condensing-pipo........0. .o ... Cenery e nans PR 1101 SR s
Inside diameter of condensing-pipo at exhaust-steam ond......ovnevian. vmam. e e eans inches.. 5

- Continuously decreasing to {nside diameter at siv-pumpoend of .oooviinvaiiinnii s P inches.. 2
Thickness of the metal of the condensing-Pipe (COPPEIY.eorare vorr cennarnncrenreaneren cannne . dnch.. Vg
Extorior surface of tho conAemEIE-PIPB. - cavr ve tame ce camn carens voamrevannaen ‘emanoama BORATO Toob. . 560, 2083
Interior surfaco of the condensing-pipe ..... Ceeaan O R Ceemaaan squanro foot.. 48, 5639

"Length of the conneeting-rods between centers .ooveuvis cevnnn.. teevns s e cmeeeeea inches.. 40
Diawmeter of the necks of tho conneeting-rods. coveer innvnnviann. SR inches.. 14
Diameter of cross-head Journals oo voeoiiiitiies ceus cavesines ssveiecn snas senaas euns oooailches . 2%
Length of cross-head Jomrnals. e ca, veneiniiirr teetimirtei i tiicmrsccnae snsasans munnnoas o ooiChes. . 3t .
Diameter of forward erank-pin journal (ovorhung).coeees vvienevieiiiiiniie s cnsnme e nu.. Jinches. . 24
Length of forward erank-pin Journal. cecocuesioiaatiais iamat covv e cinesenr savu waeezara -oaINChER., 4%
Diameter of after erank-pin Journal coo.aieueriaiiiciiceiiiiiai ot iiieie s inneas sv e s-wa. - inches. 3%
Length of after eranle-pin JORIBAL vvueencinr iiveri it cnimeiirn e cuirsein s ceneancnas neana-illches. . 3%
Number of crank-ghaft journals ..o.o..oaianiionn. Cieeus tameas n . . ermmer meanae s . 3
Diameter of erank-shaft Jonrnalg.v. i e e in o et vinre svar sanmae s deresnmes samyen e nmaa -« IDCHEA. 3t
Length of crank-ghaft journals ... oovuas il i eei e icamesncen e e wns cd0ChE. . 8
Diamoter of serevw-shaft inside of brass casing. .. .oovivevear ioiiiaaiiiinann i e vnasiaen.aoinches.. 3%
Number of thrust-rings on erank-glafh. «c.mes coi e i i e e e e e it e 5
Breadth of each thrust-ring..... RS € 111 | +
Projection of each thrust-ring from ghafb .o vonvmnu crr e e e e aeer e emee e e inch.. s
Loength in the vessel occupied by the engineg.oe cveece ciei e air ceniae vans snunenns sonnas -oa-illiches. . 66
Breadth in the vessel veenpied by the engine ...v.ovueieee o iie i iiicae ceee et er e ennanoinchies. . 48
Height of engine above center of crank-shafb..c.siseueivnin oot iauravrsvone vein s vann ... inches.. 96

Ratio of the space displacement of the piston of the large cylmder, per stroke, tothat of the small ¢y linder 3, 196203
VOL 2235 ‘
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ScrEW.—Thero is one true screw of brass with nniform pltch and four blades equispaced around the axis, The blades are at right
angles to tle axis; their forward and after edges when viewed in projection on a plane parallel to the axis are parallel. The outboard
end of tho serew-shaft is cased with brass and supported by a lignum-vite bearing.

Tho following are the dimensions of tho screw.:

DL 3 L LT PRI T T PP RPN TS £.1:1/ 447
Diameter 0F the DD .. s v e e de cere meamems s aeman e cee anee macman e nane snas aaus casunans-n-na.dDCHEE.. 7
Pitel (MRIFOPM) teoe it e et et et tmee e et ivae easanesmmamanarnac ven e eansee s ae .o T0BhL 8
Number of DIRAES «vevre vt ce cnverevmnessamennass g Cemaeamannn 4
Length of the serew (uniform from hub to Periphery) «v ... ereeioniiana v ieans ....-.mches . 93
TEacHon Of the PILEI WA+ o e et rmeeven el et cie eamaoee cransa ceas shames e mm s g mnan hmamas s 0. 40625
Heloicoidal area of 1he 8erew-Dlades . coueeae ce vt imeniia i cied e ceeaccas s ae e aeme canaa. BQUATO foct.. 9. 4564
Projocted area of the serew-hlades on o plane at vight-angles to axis ......................square feeb.. G. 5941

The single v iew of the engine presented in I'ig. 8 does not fully explain its arrangement, but a clear idlea of
this may be given in a few words. The view is locking forward showing the large cylinder, bm,k of which is the
gmall one. The main exhaust-pipe appears at the left and the exhaust-pipe from the high-pressure cylinder leading
to the large cylinder appears at the right of the cylinders. Iach cylinder has & main and a cut-off slide-valve,
and the high-pressure cylinder a variable cut-off. The valve-chests are placed between the cylinders instead of on
the opposito sides of them, as in the large engines of the American Steamship Company’s vessels. There.are, in
all, six eccentries, and, to avoid confusion-with the details of cranks and pinch-wheel, not all of their details are
dotted in upon the view shown. The pumps are worked by the usual beam arrangement, the air-pump being in
line with and opposite the high-pressure eylinder, and the feed- and cireulating-pumps on either side of it, operated
from the same cross-lhead. The arrangement of the engine is compact and workmanlike, and, although so small

that the links may, as shown, be shifted by handles, it is seen to cmbody all the essential features of the largest
compound cngines. '

ENGINES OF ALBANY STEAMERS.

Olass I: All {he cngines of this class are Deam condensing engines of 12/ stroke, diameters of eylinders
ranging from 4/ 8 to ¢. The general arrangement of these engines is similar to that of the steamer Pilgrim, of
which a special account is given,

‘ Class IT: There are 14 engines, all used sxug,lb, and all condensing. Twelve are beam-engines driving side.
wheels, The swift steamer ¢ Mary Powell? is a familiar example of aboat with this style of engine, Thetwo remaining
engines are short-stroke direct-acting engiunes, driving the screw-propellers of the boats ¢ Thomas McManus” and
t«Andrew Hardee” These are passenger-boats plying from New York to Coxsackie and Poughkeepsie respectively,
and are thus in the same class of service as most of the beam-engine boats, But they represent no newinnovation
in the gervice, the boats being 15 or 20 years old, while many of the side-wheel boats are of more recent build,
The % Mary Powell” has a 6/ by 12/ engine, The “Armenia,” a side-wheel steamer built in 1847, and now plging
between New York and Albany, has a 40-inch by 14 foot engine, an unusually long stroke for the bore.

Class IIT: Of 31-engines, 2 are inclined. condeusing (a ferry-hoab type), 1 vertical condensing, 1 vertical non-
condensing, 26 beam condensing, and 1 beam non-condensing. Some of the beam engines are as small as 2/ or 3’ in
diameter of cylinder by & ov (7 stroke. These are for the most part upon the- Hudson-river ferry and short.route

. boats,

Olass IV: There are 20 engines, 3 compounnd, 5 beam condensing, 8 short-stroke non-condensing, 2 beam non-
condensing, 1 inclined non-condensing, and 1 vertical non-condensing. The “Riverside,” plying between Rondout
and Sleightville, is a small p"lddle wheel boat driven Ly two 6 by 18 engines. Twelve out of 19 of the boats are
serew-propellers, "

Class V: Nearly all of the boats are river tugs with vertical non.condensing engines. The only exceptions
are the tug “Jolin B, Ide,” with a 2/ by 4/ beam-engine, the tug “Jolin 8. Winslow,” with a 17/ by 20/ condensing-
engine, the tug “ Charles P. Grout,” with a 224" by 36/ inclined condensing-engine, and the vacht “ Dashaway,”
28, oG tons, with two 97 and 16/ by 9/ stroke compound engines.

Class VI: The yacht “Presto,” 16.68 tons, has one compound engine 5” and 15 by 6/ stroke. The tug-boal
& May IFlower” has a 147 Dy 127 stroke vertical condensing-engine. The small ferry-boats ¢ Wm, H. Frear? and
“Wm. C. Winne?” have cach a pair of horizontal engines, dimensions 7/ by 127 for the former and 5 by 94 for
the lalter boat. These aré paddle- wheel steamem. Bat 63 out of 69 engines are of the simple vertical non-
condensing type.

It may be noted that there arein thls in ql)ectlon district only 5 pairs of en gmes, and thcsu are upon comparatively
small craft.
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ENGINES OF NEW YORK STEAMERS.

QOlass I: Of 77 engines, 22 are beam-engines, driving side-wheels, and the remainder are direct-acting engines
driving screws. All are condensing. The employment of compound engines is elsewhere specially considered.
The compound engines are slide-valve engines, as are most engines of serew-propellers. The * Hudson,” #New
Orleans,” “XKuickerbocker,” and ¢“Xouisiana,” of the Cromwell line, are poppet-valve eugines, which by their
successful performance militate against the prejudice that poppet-valves are inapplicable to the high rotative
speeds used in serew propulsion. '

As typical steamers we may mention—

The excursion steamer ¢ Plymouth Rock :” 1,810,106 tons; engines, 76/ by 12/; boiler-pressure allowed, 35 pounds.

The “In‘ckerbocker,” of the Cromwell line: 1,042.48 tons; engines, 44/ by 6; Doiler-pressure allowed, 60
pounds. . .

The New York and Albany river-steamer “Drew:” 2,002.24 tous; engine, 81" by 15/ (the engines of this
stear.er and the #Saint John?” are among the longest-stroke engines in the world); boiler-pressure allowed, 35
pounds.

The transfer steamer ¢ Maryland:” 1,093.03 tons ; two engines, 407 by 8 ; boiler-pressure allowed, 32 pounds,

The ferry-boat “Plainfield:” 1,051.21 tons; one 53" Ly 12 engine; boiler-pressure allowed, 30 pounds,

The Old Dominion line .stemnu' “Manhattan:? 1,525.19 touns; plying between New York and Richmond;
one compound engine, 287 and 03 by 48"; hoiler preabur allowed, 80 pounds,

The New York and Galveston stecamer “Rio Grande;” 2,656.29 tons; one compound ergine, 347 and 60
by 545 boiler-pressure allowed, 80 pounds. ’ o

The New York and Charleston stemmer % Morro Castle:? 1,713,061 tons; one 507 by 5 engine; boiler-pressure
allowed, 50 pounds. :

Ola.ss II: Of 90 engines in this class 85 are bmm and inelined engines driving paddle-wheels, and 5 are short-
stroke engines driving serew-propellers. The beam-engines are thoe prevailing type. The Bast river ferry-boats
have inclined eugines with Sickle’s ent-off, The “Rockaway,” 520.83 tons, plying to Hunter’s Point, has one 44
by 9 engine, suction-condensing., All of the engines in this class are condensing-engines.

The inland passenger serew- 1)ropdler ¢ Helmdel,” 500,65 tons, has one 34 by 84/ engine; Loilerpressure
allowed, 35 pounds,

'.[‘he Pavonia ferry-bout ¢ Delaware,” 085,88 tons, has one 50/ by 10/ engine; boiler-pressure allowed, 25 pounds,

With this we may compare the ¢Mary Powell,” 953.57 tons, of the Albany district, one of the fastest boats in
i{he world. This has one ¢/ by 12/ engine; boiler-pressure allowed, 35 pounds, The power capacity in proportion
to the tonnage is seen to be much greater in the latter steamboat,

Class IIT: Of 188 engines 128 may be considered as short- and 65 as long stroke engines, while 10 arc
compound to 178 simple, and 40 non-condensing to 148 condensing, Surface-condensers are the rale, but there are
also jet, ejector, and outside-pipe condensers. ' _

The ‘Relief,” 33%.18 tons, o coasting stes amer, has two 26/ by 20" engines with an ejector-condenser. The
Dboiler pressure allowed is 45 pounds, ‘ ‘

The freight-boat ¢ Pioncer,” o screw-propeller of 320.85 tons, has two horizontal engines 16“ by 3'; boiler-
pressure allowed, 50 pounds.

There are scvcml three-cylinden compound engines, the largest l)ung upon the yacht “Polynia,” but most
of them are upon canal-boats plying Letween New York and Buffalo. The canal-boat ¢ City of Troy,” 124.16 tons,
has one compound engine 57, 14/, and 14/ by 14" stroke; boiler pressure allowed, 100 pounds.

The « George U, Beale,” 114, 01 tons, coasting between Eastport and Sandy Hook, has one 22" by 22" engine
with outside-pipe condenser; boiler-pressure allowed, 80 pounds. .

Class I'V': The types of engines are similar to those of the short-stroke engines of the precedmw class. There
are more non condensing engines, over half being non-condensing, and with the condensing-engines jet- and keel-
eondeénsers are most commonly used, The few compound engines are upon yachts and canal-boats. Simple short-
stroke engines in which the bore equals the stroke outnumber all others, and of 132 engines there are only halt'a
dozen of long stroke, These are used on small side-wheel boats, of which the ¢“James A. Stevens,” ¢ Only Son,”

- HGeorgo Bnkbed\,” and ¢ Rattler” are examples familiarly known in New York harbor. The swmall ferry-boat

“Surf,” plying between Babylon, Long Island, and Fire Island, has a pair of oscillating engines driving side
“hecls. Non-condensing engines are employed not only on many of the harbor tugs but upon some coastwise
vessels such as the fishing-boat ¢ Bugene I Price.”” Many of the inland passenger boats have condensers.
The fishing - boat « Eugene T, Price,” 55.33 tons, has one 16 by 18" engine; boiler-pressure allowed, 75 pounds.
The ferry-boat ¢Suif,” 64.48 tons, has two 13¢ by 18" oscillating engines; boiler-pressure allowed, 80 pounds.
The tug-boat “Rattler,” 51,42 tons, has one 287 by 8 beam-engiue, condensing; boiler-pressure allowed, 30
nounds, ,
The yacht “Tra Diavolo,” 51.43 {ons, has éne compound engine 137 and 16" by 127; hoiler-pressure allowed,
100 pounds, g ‘
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Class V: Of 149 engines about four-fifths are of the short-stroke non-condensing type. The eompound

engines and the surface-condensers are found mainly upon yachts and fishing-boats. Of t;he tug-boat engines the -

following examples are cited :

Boiler-
Name of tng, Tonnage, | Engines. | pressure
allowed,

Inches.
Don JUAN . venrvisvnvrnsnnrannns 45,86 | 20 by 20 65
Gorilla 44.90 | 18 Ly 16 70
Sadie T EIHS «euveenreneaannn. 45,66 | 14 by 14 a0
Frank Tidgeon ..oevvercevana, 34.45 | 18 hy18 65
8. B, Babcoek voveennvnannn ., 33.40 118 by18 80
SPTAY vemmanncnnnnen 32,156 | 184 by 18 70
General George G. Mende veed|” 80,80 | 17 by1T 05
Willinm Cramp cccovecanniinna, 80,70 | 17 by 16 70
General William Coolk.. . 23,83 | 18 by 18 60
Willinm I Taglor.ceeeaen. ... £5.08 | 18 by 16 ‘ 100

Class VI: In ihis class there are more yachts and relatively fewer tug-boats than in the i)receding. Thero is
in consequence a somewhat greater variety in the types of engines. There are wore paired engines and relatively
more compound and condensing engines. One boat, the tug ¢ Sunbeam,” 8.75 tons, has a Root engine, a peculiar
form of engine in which one “eylinder” with its piston is placed within the piston of a larger “cylinder?”. The
cylinders so-called ara of rectangular section. The pistons moving at right angles, by their combined movement
communicate a rotary motion to the shaft. Tho arrangemont is ingenious and very compact, but subject to
objection on otlier grounds.

Of 115 engives enumerated in this class only 33 have the diameter of c;]mder cqual to the stroke of piston,
but scarcely any of them deviate more than an inch or two from this proportion.

POPPET-VALVE ENGINES FOR OCEAN SERVIOE.

The most notable development in American marine engineering practico of the past decade has been the
introduction of {he poppet-ralve engine into successful ocean service for screw propulsion. Mr, John Baird has
designed these engines, and should be credited with the genius of departing from stercotyped models and making
a successful application of novel principles. The poppet-valve was applied in the direct-acting engines of the New

"Orleans, Knickerbocker, and Hudson, of the Cromwell line. The steamship “Hudson” was built by Messrs, Pusey

& Jones, of Wilmington, Delaware, in the space of six or seven months, being launched in the spring of 1874,
The engine is simple, direct-acting, inverted, with poppet-valves, Sickel’s cut-off, and- surface-condenser. The
dimensions of cylinder arve 48/ dinneter and 72/ stroke. There is one air-pump, 307 in diameter by 18 strole,
and there are two double-acting feed-pumps, each 53/ in diameter by 15 stroke. There is an independent
centrifugal circulating-pump, 5/ diameter of fan, and making 50 revolutions per minute,

The following dimensions are given of the steamer ¢ Hudson:” Registered tonnage, 1,872,068 ; length on water-
line, 280 feet (from aft side of inner stern-post to aft side of stern); width, 34 feet; draught as i'ollows, first, with
water in boilers and no coal; second, with 379 tons of coal on board:

Port. Firat., | Second.

Ft. in, Fect.

Forward..ceeeene... SRR B 10
Mean amidships . .ooocneeecnnn.e 9 11 12

(R 13 8 14 o

Gross depth of vesael 23 feet; (1isplac<,me11b, 2,100 tona with coal, 1,700 tons without coal.

The Welght of material in the engine proper is as follows:

Part. Peunds.
Tron forging8 ..ooeevremmcvearonn 108, 613
Castiron .............. 246, 998
Bteel castings 1,483
- Btecl forgings . 1,018
Angloiron .. picemieniiinniann.. 85 -
Slheetiron ......ooviiiiiiriains 607
. ' Babbitt metal..ooerennn.. . 1,118
Cnst brass and copper ..vavvvenn. 12, 140
Copper pipes. .. .ocovenrinvnenon 4, 005

376, 627
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'lhe (,051 densu.\g-s,ulfdce is 3,271.66 square feet, measured as usual ontside the tubes. The tubes are § diameter
outside, being 4” inside. '

.Tlm aapt;:e(l of the vessel is stated at 13 knots (not miles) an hour. The following brief is given of the captain’s
log in running from New York to New Orleans, the sails not heing set during the voyage: \

Time. relv};iﬁli‘:?gx?s. prg(‘;;;l:fn I;ngs
Pounds,

T £ 563 62 240
Second dny .- 603 73 281
Tlird dny voennnviineiiveeas e mnenaas 60% 73 279
Fonrth day «nvovenenen.- vrmmaasmaan 60} 4 204 -
Filth Ay cveenniinrecvenanannns 6013 T4 307
Sixth day (19 hownrs to bar) 621 74 285

Tolal voreiiniieacaiirnennracnas

On this trip the mean pressure shown by cards was 274 pounds per square inch; indieated horse-power, 1,131;
piston speed as high as 750 feet per minute; coal burned per bour per square foot of grate, 132 pounds; coal per day,
20,70 tons; perindicated horse-power per hour, 2,19 pounds. This, however, does not give the best economy of the
engines, I is statedintho London Engineering that a rating of coal per indicated Lorse-power of only 1.36 pounds
has been attained, the engines of the “ Huadson” ‘ ’

*developing upwards of 1,150 horse-power with 19
tons of anthracite in twenty-fonr hours, and the
similar but smaller engines of the Knickerbocker
developing upwards of 780 horse-power with 17
tons anthraeite in twenty-fonr hours. The ccon-
omy is equal to that of the best compound engines
and exceeds that of many of them.

With the present practice in compound en-
gines 14 to 2% pounds coal per indicated horse-
power is consdered good cconomy, but over 3
pounds is considered an economical failure. The
dingrams from the “Iludson” (Fig.10)show very
foreibly the peculiar operation of the engino as
controlled by the valve movement, viz, an ex-
cellent expansion and no cushioning., The data
for dingram No, 1 are: Date, November 13,
18745 revolutions, 6245 steam-pressure, initial, 74
pounds; mean, 254 pounds; scale, 40 pounds per

- inehy vacuum, 26 inches; temperature of hot-
well, 1360 Ifahr,, throttle open, Ior diagram No.
9, the initial pressure was 70 pounds; mean press-
ure, 294 pounds. The cut-off for diagram No. 1
was 0 inches in a 72-ineh stroke.,  Tho cut-off was
then at §, but the regular cut-oft’ is from iy to %
of the stroke. [ —eerp g - ———

The poppet-valves are of great size, but bal-
anced so that there I much less pressure upon
their seats than with the ordinary slide-valve, Fra. 10,

The nécessary lift is very slight, and the valves

are held in equilibrium with dash-pots. The valve-gears of these engines work silently, and the vglvgs do mnot
hammer upon the seats. There are four poppet-valves operated by wipers upon rock-s-hafts.' The admission-valves
are provided with guitable gears for varying the cut-off and reversing the engines, which will be better understood
from the drawings of the engines of the “Louisiana,” which have similar ’dﬁtails. . ,

The weight of the engine is of interest, becanss for the power as good an economy is effected as in many

-compound engines of double the weight : ‘ . _

The following data are given of the engine of the ¢ New Orleans,” also built by Pusey & Jones: The
eylinder is 48/ Ly 543 air-pump, 357 by 15", There is one single-acting feed-pump, 53/ by 15, and one 34/ rotary
cireulating-pump. The condensing-surface is 2,800 square feet.

. .
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The tonnage (registered) of the “New Orleans” is 1,442, the speed 11.2 knots per hour. The average number
of revolutions is G4, horse-power indicated about 794, with a consum ption of coal of less than 3 pounds per indicated
horse-power per hour. The weight of engines (including cireulating engine and attachments) is 163 net tons, and
ihe weight of boilers is 91 tons.

Within the past few years Mr, Baird has made a new adaptation of this poppet-valve gear in the engines of the
steamer “Louisiana,” which were built by C. I, Delamater & Co., of New York.

The “Louisiana” is one of the Iargest coasting steamers, registered tonnage, 2,840.33; length, 320 feet; breadth,
39 feet; draunght (Ioaded), about 21 feet; depth, lower hold, 14.9 feet; between decks, 11 feets from base line to top
main-deck beams, 28,6 feet. The engines remind one of two former types, the old form of side-lever engine, in that
they have a pair of walking-beams, and the MceNaught engine, in tlat they are of the compound-beam type. It is
needless Lo say that they are quite different from either, in that they are designed for serew and not for paddle-
wheel propulsion. The side-lever engine with its poppet-valves, once o popular English type, went out of vogu
when side wheels were superseded by serews. The application of a smaller (high-pressure) eylinder on the erank
side of the beam-engine of a river boat was made by MeNaught as early as 1845, thus making a compound beam-
engine, but practice failed to vindieate this type of engine for river service, and it has passed entirely out of
existence, ‘ .

The beam compound poppet-valve screw-propelling engines of the ¢ Louisiana” are thus unique, ag are also the
boilers.  The hull of the vessel wag designed by Mr. Baird. Novelty involves such risks of failnre that in marine
engineering, as in other arts, men cling long to established precedents and hesitate to seek for further advantages,
but the resultin this case is one of the fastest, and, perhaps, for long runs the fastest ocean-going steamer in the
world operated with a good economy of fuel, ‘ .

« Of the engines of the “Louisiana” two illustrations ave presented. Fig, 9 exhibits their arrangement and
counection upon shipboard, in elevation, looking forward and in plan. In this the valve-gear details are omitted,
ag well as the small bolts and pancls, and such details of the frame and of the plating of the hull. TFor the same
reason, to avoid eonfusion, the principal moving parts are not shown in the plan, but only in the elevation, Their
position in the plan is, however, sufficiently obvious from the positions of the eylinders and the center line of the
vessel,” Fig, 11 exhibits the valve-gearing of the low-pressure cylinder,

From I'ig, 9 we see that the beams are centered directly over the erank-shaft and the eranks are driven from
the longer arms of the beams, The high-pressure cylinder being under the longer arm has a longer stroke than
tho low-pressure eylinder, whicli is upon the opposite side. . The dimensions are— . -~

Diametoer, | Stroke,

Inches. Inches,
High-pressure eylinder. ......... [N 80 83
Low-pressuro eylinder et i)} 72

There are two 10/ diameter by 16/ stroke double-acting feed-pumps. These are independent of the engine.

The machinery oceupies 68 feet of the length of the vessel, 26 feet being taken up by the engines and 42 feet
by the boeilers, the machinery being in the hold with deck-room above. Of the boilers there ave 8, set athwarlship
and fired in the middle of the boat. The plan of Fig. 9 represents the 26 feet of length oceupied by the engines
and their connections. The sca conunections are very clearly shown. A A are inlet-valves, and 13 is the ontlet-valve
for the centrifugal civeulating-pump. The pipes are 2 feet in diameter at the largest point and 18 inches in diameter
just before entering the fan. This is shown at C. It is 6 feet in diameter and has o speed of 80 revolutions per
minute. D is the sea-valve for salt-water injection, and just beyond 1 (out of the plan) is the sea-valve for salt-
water feed. I is the air-pump delivery-valve, and a 20-inch copper pipe leads to the air-pump, which is 387
in diameler by 3/ stroke, and is operated from a cranlk-arm upon a shaft which connects the beam conters of the
two engings. G is the filter, I the air-pump, and K the condenser, which has a snrface of 7,960 square fect outsida
tubes. This is almost exactly half as much as the total heating-surface below the water-line of boilers, viz, 15,840
sqnare feet, the grate-surface being 374 square feet, The heating-surface is relatively great. The eoal-bunkers
have a capacity of abont 800 tons, The coal consumed per indicated horse-power per hour is about 2 pounds, The
machinery weighs about 600 tons. The screw is of 17 feet diameter, 26 feet piteh.

The high-pressure cyliuders are indicated by the letter L, low-pressure cylinders by the letter M. The letters
N N N N indicate the steamn-chests. The valve-gearing is actuated from the rock-shaft F in Fig. 11, to which we
will now refer. This rock-ghaft is in the center line of the vessel, and is driven {from the main shaft. A trussed
rod, I I, actuates a rock-shaft and rocker, A, whose arms B B operate, respectively, a wiper, C, for the steam- and a
wiper, D, for the exhaust-valves. There ave for each eylinder at each end a steam- and an exhaust-valve. The
mechanism is shown for operating the lower exhaust- and the upper steam-valve. In each ease there is a lifting-
arm and a dash-pot, H, but the steam-valve connections (shown also in part for the lower steam-valve) are

distinguished by a train of rock-shafts, rocker-arms, and links X K K. (K for the lower valve), aud other .

i




THE MARINE STEAM POWER O TIHE UNITED STATES, 37

connections for cutting off by dropping the valve upon its scat and for reversing the engine. The rock-shaft ¢+ is
for disconneeting the trussed rod L by throwing out the gab at A. The lower part of the cylinder and lower
poppet-valve are shown in section.  For the upper valve tho exterior of the chest is shown, and to avoid confasion
of lines the poppet-valve is not dotted in, being the same as the Jowér valve.
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The maximum working speed of the “ Louisiana” is 70 revolutions, This gives a very high piston speed for
- marine practice, over o thonsand feeb o minute for' the high-pressure piston. But ina trip to New Orleans tho
average number of revolutions was only i8 per minunte. '
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MARINE ENGINES AND STEAM VESSELS.

BEAM-ENGINES.

At the North River Iron Works (W. & A. Fleteher), New York, commencing in 1856, there have been buil
over 100 large beam-engines, comprising & majority of all the noted high-speed beam engines in the country,
These engines were largely for fresh-water serviee, and are to be found not ouly upon the sound and river steamers
of the Atlantic seaboard, but upon Inke Michigan, lake George, lake Erie, and lake Champlain, Of the first 100
engines, 92 were high-pressure or non-condensing engines, 6 had jet-, and 2 had surface condensers, Nos, 101, 102,
103, and 104 have surface-condensers, and there thus appears an increasing tendeney to employ condensers, Most
of these engines were built for river and harbor use, and for comparatively short routcs, and the practice has been
in many cases to provide them with fresh-water tanks. : '

Now that many of the tronbles first exporienced with surface-condensers, not the least of which was the deterioration of the ivon in
the boilers (where water from surfacc-condensers has been used), havo besn ovoercome, only the additional first coyt prevents many from
having the surface-condenser,

W.-& A. Fletcher's one hundredth engine was built for a new steamer of the New York, Catskill, and Athens
Steamboat Company. The steamer is 265 feet long, 88 feet beam, and 10 feet depth of hold. The engine has o
63/ eylinder and a 12 stroke. The boilers have 9 diameter shells, and are 34/ long, the steam-chimneys being
48" inside and 88" outside shell diameter, and 137 high,

Of these hundred engines, ninety-nine had the Stevens and one the Sickels cut-off.  (Thoe former is shown in
the illustrations of the engines of the * Pilgrim,” built by John Roach & Son, and the latter in the illustration of the
engines of the “ Louisiana,” built by C. IT, Delamater & Co.) While the method of operating the poppet-valves by
means of rock shaflts, wipers, and lifters iy similar in both forms of ent-off, the Sickels is distinguished by the
release of tho lifters and valves from the Hiting toes or cams at a point of the stroke, when the valves drop lightly
upon their seats, being restrained from striking them heavily by conneetion with o piston working in o dash-pot
of oil or water. ’

As an example of the beam-engines of river stewmers, wo may take that of the ¢Mary Powell,” This las the
Steveny cut-off, with two eccentries and two rock-shafts, one for steam- and one for exhaust-valves, and four lifter-

rods, bearing eight arms or lifters.  The eylinder is ¢/ in diameter by 12/ in stroke,  The diameter of the piston-rod

Is 85 of main shaft, 17 3/ journals, 1’ 3§/ in diameter and U 57 long, The
crank-pin is 8§ in diameter and 1087 long., The airv-pump is 407 diameter
by 627 stroke, The steamn- and exhaust-valye openings in {he steawm-chest
ore 1/ 23 in dameter,  Displacement of piston per revolution, 676 cubie
feet; clearance ab both ends of eylinder, 25 cubic feet. The following data
ave given of a trial in 1877: .
Per hour—speed of vessel, 19.3 miles; revolutions, 1,306 (21§ per min-
ute); coal, 5,970 pounds, combustible (coal less ash), 4,870 pounds; coal
iy per square foot of grate, 39.3 pounds; per square foot of heating-surface,
2.25 pounds,  The temperature of atmosphere was 7095 of hot-well 120°; of
chimney gases, hot enough to melt zine (over 7820), Iudicator dingrams
ave shown in Itig, 12, with the following particularg: Steam-pressure above
atmosplere, 28 pounds; vacunam, 25 inches (mercury); initial pressure, 40
pounds; pressure at cut-offy, 31.2 pounds; at end of stroke, 16.4 pounds;
mean back pressure, 5.6 pounds; at end of cushioning, 40 pounds; mean
Fie. 12, total pressure, 20.94 pounds; mean indicated pressure, 24.34 pounds; neb
: indicated pressure, allowing for friction, 22.84 pounds, Cut-off, 0.47, and
cushioning at 0.8 in fractions of the stroke, Iorse-power, total, 1,899; indieated, 1,540; net, 1,446, Pounds steam
per hour for dingrams, 42,000, Iconomy of boiler, 7 pounds water per pound coal from 1200, 7.8 pounds rom
2120, Eeonomy of engine, pounds steam per hour per total horse-power, 22.1; per net indicated horse-power, 28.9,
Coal per horse-power, total, 8,14 pounds; indicated, 8.87; net indicated, 4,13 pounds.
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INCLINED MARINE ENGINES.

The “inclined” marine engine was desigued by Charles W. Uopeland, mechanieal engineer, in 1839, and o
patent for it was issued to him June 11, 1841, Before the successtul introduction of the serew-propeller it became
a favorite engine for side-wheel sea-going steamers, It was and still is preferred by many ferry companies for their
ferry-boats, for which purpose it is peculiarly adapted. 'Lhe following is a general description of its arcangement
and a copy of the claims of the patent: '

‘ The cylinders in th_is aveangemont of the engino are inclined at an anglo dependent upon the depth of the hold and the length. of
stroke, and they are fastened to inclined beams extending from the paddle-wheel shaft to the keelsons, said beams being sonnected with

. the keelsons along fheir whole length by other beams and Dy Dolts, the whole constituting truss-frames, which may be of wood or iron,

which sustain and divide the weight and jav of the engines,
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The condensers are direetly under the npper end of tho eylinders, and the channel-plates run between the keelsons, The lower ends
of air-pumps, which are inclined as woll as the cylinders, are secured to tho ends of the said channel-plates, and the hot-wells to their
upper parts. The delivery-valves arve placed on the npper side of the channel-plates, Tho pistons of the air-pumps in this arrangement
are solid, and the whole apparatues is rondered compaet, and tho whols placed within the observation and reach of the sngineer,

The side pipes aro placed above the cylinders, thoe stemm-chests ab each ond thereof, and the valve-stems running either down in
front of the head of the eylinder to the rock-shaits or extended above with roek-shafts above the chest. The fect are attached directly

to the stems, instead of to lifting-rods, and arve acted upon by the toes of the rock-shaft, the two rock-shafts being connected togother
hy a rod,

Claim: WI\M T claim as new and constituting my invention is—EFirst, The phwmg‘ of the eylinder in an obligue direction, with the
lower end near to’the bottom of the vessel, and allowing 1t to stand ot sueh an angloe 8 19 required for the connecting of its piston-rod with
the crank on the shaft of tho paddle-wheels, in combination with the condenser, ehannel-plate, aud air-pump, arranged and located as
deseribed. T do nob claim the mero placing of the eylinder of a sbenm-ongine obliguely, as this has been done for other purposes, but as
I prodoce & new and useful effuct by so plaeing the ateam-cylinder and ils appendages in the combination above elaimed, on board of

vessels for navigating the ocean, I limit my claim to the so plaeing them nndor the said combination as to obtain the ohject fally made
knowa.

Secondly. I claim the mannor of arranging and working the steam- and exhaunst-valves as sot forth, the same being effveted by &
direct action, that is to say, without the employment of tho ]1fh1n«v~1'odq aud lifters usnally required for that purpose.

Thirdly, I elaim the manner of combining and areanging the condensing apparatus, the air-pump being placed at tho gnno angle,
or nearly so, with thoe,eylinder, and attached by its lower ond to the channel-plate, the delivery-valve being alse placed on the npper
part of the said plate; tho combination intended to be claimed under the last head consisting in the arvanging of the several pavts
enumerated, that is to say, the air-pumy, the channel-plate, the delivery-valve, substantially in the way deseribed.

From this deseription it will be seen that all parts of the engine are below the paddle-wheel shaft, and that all
parts are immediately under the eye of the engineer, and perlectly aecessible for adjustment and Inbrication, even
when the engine is in operation. It is also more simple and direct in its operation, and the center of gravity is
mueh lower than in a beam-cugine. Its weight and cost and expense of repairs are also less. For a sea-going
vessel it hag the advantage that any “working” of the vessel affects the alignment less than in either the beam or
the side-lever engine, It has the further advantage that any ordinary length of stroke may be adapted to the
vessel without respect to the depth of the vessePs hold, and without materially affecting the lieight of the center
of gravity, :

For ferry-boats the engine has the further advantagoe that it ocenpies less deck-room, which is valuable fo1 the
accommodation of carringes and teamns, the whole of the engine being placed in the hold, thus oceupying room
which otherwise has no value for a ferry-boat.

Both the Stevens and the Sickels cut-offy have been used on this engine, the former gencrally on sea-going
vessels and the latter from its convenience on fervy-boats. The difference in these two styles of cut-off is that in
the former, as usually constructed, when the engine is in operation, the point of cut-off can only be changed so as to
inerease the admission by taking a part of the motion from the exhaust-valve movement, whereas with the latter
it can be either Increased or decreased ab will.  In the former the valve follows the valye mechanism in returning
toits seat and cutting oft steam, butin the latter the valve is detached from the valye mechanism and returns .

*or fallg to its seat by the action of gravity aided by the pressure of the atmosphere or of springs.

The inclined engine has been used in the following steamers of the United States navy: The “Susquehanna,”
“Saranae,” ¢ Michigan,” ¥ Scorpion,” “ Harrict Lane,” ¥ Migsouri,” and several others, and on a number of merchant
steamers; also on ferry-boats at Boston, New York, Albany, Newburgh, Philadelphia, and Detroit. It has also
been used for ferry-boats in South Ameriea and in Cuba. The inclined engines of the “Susquehanna” were at one
time run for 24 consecutive days without stopping, a run probably never equaled in any other steam vessel,

In Ifig. 13 we have an illustration of the inclined engine with Stevens’ cut-off as deseribed. - The ferry-boat
engities differ from this in having the Sickels cit-off, The frame of the engine shown is of wroughtiron; cast iron
being the material ordinarily used.

AUXILIARY ENGINES.

The statistical tables of engines and Dboilers have reforence ouly to prmu ipal eugmes used in propulsion, bub
the report would be incomplete without allusion to the great numbers of auxiliary eugines which are coming more
and more into use upon all large American stearers, These engines are used for pumping, freight-handling, steering,
winding-in chains and rope, and for other purposes. The pumnping-engines arc in most cases properly auxiliary to -
the main engines, and somo have been deseribed in that connection, but the freight handling engines, and even more,
the steam capstans and windlasses, ave-to e ranked among those new labor-saving developments which are gaining
a foothold in modern practice. A few words will point the value of labor-saving contrivances on shipboard. In
handling freight the value of promptness in loading and unloading is illustrated by the Reading Railroad Company,
whose colliers save time by loading and discharging cargoes at night, aided by electric lights. This company pays
premiums for prompt unloading, and the report of Mr, John L. Howard, its superintendent, states that during
1879 $59,483 was paid in premiums for prompt unloading, and in 1878 $61,481 was paid in premiums, The smaller
sum was th(, value of 878 days saved above the stipulated allowance of time for a fleet of 13 steamers.
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The ¢ Chalmette,” beside 9 other auxiliary engines, has b freight-hoisting engines, built by Williamson Brothers,
Philadelphia, which are arranged so as.to work the after capstan and handle the sails, and to perform other kinds
of work; and a steam-windlass and forward capstan by the American Ship Windlass Company, Providence, It
becomes simply & matter of letting on steam to a single cylinder, and any desired amount of power may be obtained
for « purchase for any kind of work., TFor steermg, reversing, and handling o steamer, stcam attachments not
only giye greater facility but often greater safety. Steam miachinery works re adily in severe and inclement weather,
Captain Lefevre, of the (Savannah) Ocean Steamship Company, says of the steam-capstan: It takes up but littlo
room, and can be worked effectually where men could not exert their force with bars or eranks on decks covered
with ice and snow.” It is said by experienced navigators that alarge steamer “rigged with a ‘steam-windlass
forward and a steame capstan aft can be handled as casily asa row-boat”. Steam-capstans or capstans and windlasses

- are used on the “Oity of Pekin,” ¢« Decatur H. Miller, !
& Louisiana,” ¢ Bristol,” “Provxd(,u(, 5, ¢ City of Augusta,”
“Manhattan,” and many other stefuners mentioned in this
report. They are largely employed upon the lake propellers.
The steam yachts ¢ Corsair,? «Stranger,” and ¢ Polynia”
have stenm windlagses. The Mississippi river stern-wheel
boat “ Joseph B, Williams” has several steam-capstans,

In g, 14is illustrated the form of steam-capstan used
by several large Oregon steamers, It is also used upon
tng-boats at Pittsburgh and at New Orleans, and very gen-
erally upon the Atlantic steamers. Steaw is also applied
in operating the pump-brake windlass, and the Drovidence
steam capstan-windlass is a popular style, In this the pis-
ton-rods »f two horizontal cylinders at vight angles, bolted
under tho eapstan-deck, operato a single crank upon a
vertical shaft. A screw on this shaft gears into a worm.
wheel on the windlass-shaft on the lower deck, and the
'k'l n“”» standing-shaft of the capstan is driven by a bevel-wheel
steamswindlass has the advantage over the former that all
the machinery is-attached to one deck, and thus is less
liable to get out of line, Tho steam-valve i operated by an
eceentrie, and a serew on the crank shaft drives a worm on
the windlass-shaft,

The American Ship Windlass Company, Plo\'ldvnw
Rhode Island, began tointroduce steam-windlasses cighteen
years ago, To-day they are almost essential to large steam-
: o ers. American steamers are better equipped in this respect
Tic. 14, than Koglish, or any other foreign vessels, and American
_ steam.windlasses have been applied on some of the Cunawmd
steamers, the Trench yacht “Bretagne,” and other foreign vessels. One instance will suffice to illustrate their
advantage in handling a steamer. The steamship ¢“City of Tokio” carries 7,000-pound anchors, using a 2F;nch
chain, It would take forty men an bour to get in sixty fathoins of chain with the best hand-windlass made, but
with the steam-windlass used (a Providence windlass), one man and a boy will take in the same quantity of
chain in six minutes. The Jabor saved for equal times is more thau two hundved fold, but this is not the most
importan§ consideration. In backing steamers into the wharf, in maneuvering in harbors or in narrow channels,

in cases where n steamer gets aground, and in many other situations, promptness of action may make a little time
almost invaluable,

ENGINES OF PHILADELPHIA STEAMERS.

In Class I all of the engines are condensing, and of 21 steamers, 18 are serew-propellers or serow. steamships,
The “Canton,” 1,178.55 tons, plying inland from Philadelphia, has two 8 by 9 beam-engines, and the ¢ Republie,”
;285.02 founs, albo plying upon inland routes, has one 66/ by 12/ beam-engine,
“The engines of the steamers of the American line to Liverpool are elsewhere considered:; Apart from these,
the Reading colliers constitute the most notable group of large steamers in the Philadelphia distriet. These are
typieal American freight-boats, and have done an immense service. The following list comprises the fleet of colliers,

gearing into one on the windlags-shaft. A later stylo of
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with {he tonnages,

past decade:

dimensions of engines, and Dboiler-pressure
to run are also given, from whiclt it will be seen that the shipping has been built np almost entirely within the

o allowed.

The dates when each vessel commenced

l ENGINES, Tolle
Wumo of callier. Whon first | Rogiatorod oo ot
. ' ' No. Dimensions, Wllowed.

Raftlesnako . .oeveiiiinmnvunana, Junao, 1860 417, 41 1 344 28¢ 27
Contipedu... .| Sept., 1869 430, 88 1 HE DU 33
Achilles ... Mar., 1870 763, 51 1 40/ x 307 33
erenles May, 1870 704, 33 1 40" x 307 25
Toopard .ovevaes . J‘\ily, 170 Jeecnunuanen [eanmes|enneconivorssneeas|sunnnerens
Tanther ...... Ang., 1870 (609 10 1 401 x 407 k]
teading ..ovnnn- Apr,, 1874 1, 283 00 1 420" x4am 83
Harrisburg June, 1874 1, 268 00 1 B RO B 33
LanensteT, cveer vomennacaeanraans July, 1874 1, 288, 00 1 A g HE]
Perliomon (8) coeecevacmrnenns .| July, 1874 1, 045,35 1127 & 457 x40 (1]
BerkE (@) coviienevncranaearonins Aug 1874 653,09 11 2047 & B840 x B0v 60
WL POIE eey devermnnrisnnnns Sept., 1874 1, 283, 00 1 400 x 420 3
Allentown  ooaenn. veao| Oet, 1874 1, 2R3 00 1 420 x 427 HH
Pottavillo.cuiceniiieniiianinian Do, 1874 1, 283, 00 1 490w g 33

(b (JU“\D()“HIL T

In Class II there arc 33 Gll"‘l!l(‘b, 15 boam and 18 direct-acting, All of the scrow-propeller engines are upon
coasting vessels, and uearly all of the beam-engines are in the river service, All are condensing,

The ¢ Excelsior,” T7:L43 tons, an inland steamer, hayg o beam-engines, each 40" by 105 hoiler-pressare allowed,
55 pounds,  The coasting steamer ¢ Santee,” 658,64 tons, has one 40/ by 3/ engine; hoiler-pre mum allowed, 23 1)01111(15.
The ferry-boat “General J, 8, Schualtz,” 536.51 tons, plying between Philadelphin and Camden, has one 367 by 10
beam-engine; boiler-pressure allowed, 45 pounds,  The steamer ¢ Admiral,” 508,63 tous, consting upon the Atlantic
and the gulf of Mexico, has one 43" by 9/ beam-engine; pressure allowed in boiler, 30 1)0unds.

TIn Class IIT 34 out of 93 engines are non-condensing, and 33 out of 95 are engines of boats having paddle-

wheels, The «City Tee-Boat No. 2,” of 438,02 tons, is o side-wheel boat, driven by two 437 by 8 non-condensing
engines, The boiler-pressure allowed is 60 pounds, The engines ave of great power, which is required for cutting

and crushing through ice to keep navigation open in the Delaware river,

The ferry-hoat ¢ Barclay,” 166.84 tons, plying Letween Tackerton and Beach Haven, has side-wheels driven
by two 177 iy 36/ non-condensing enginas, The boiler-pressure allowed is 60 pounds,

In this elass the great majority of the engines are simplo short-stroke engines driving-screw propc»lkrs. In
the next clasy all bub two or threo ave of this typo, and 20 out of 85 are non-condensing. In Class V nearly every
engine is of the short stroke type, and only one is condensing. In Class VI all are non-condensing, and two or
three very small paddle-wheel Doats furnish the only exceptions to the usual short-stroke type of engine,

The eanal-hoat “Triplet,” 838.79 tons, has one 22 by 86" engine; boiler-pressure allowed, 75 pounds.

BNGINES OIF BALTIMORE STEAMERS.

In Olass I there are 8 engines, all condensing, 2 beam-engines on passenger-boats plying on Chesapeake bay,
and 6 vertical serew-propeller engines on c(mbtm“ steamers. The “Johns Hopkins,” 1,470.97 tons, has one 60“ by
44" engine; boiler-pressure allowed, 33 pounds, The ¢ Lomse,” 1,023.20 tons, has one 50’/ by 11/ engine; boiler-
pressure allowed, 36 pounds,

In Class 1T thure are 30.engines, only 2 non-condensing and on]y 8 serew-propelier engines, the rest being beam-
engines on steamers plying on Ohcsapenka bay. The prapeller * Shirley,” 576.30 tons, plying between Baltimore
and Richmond, has one 317 by 34 engine; boiler pressure allowed, 30 pounds, The *Carolina,” 984,18 tons,
plying bctwcen Richmond and Norfolk, has one GO by 11/ engine; boiler-pressure allowed, 38 pounds. The
“Carolina” is a swift boat, about the size of the ¢ Mary Powell,” of the Hudson river, but nob us switt, The
following comparison is made between the two Loats: '

Carolinn, l I}:‘f“:‘s{,

LONDAEO wnarycannas vranessnntonnnn

984,18 083, 57
Longll caaevieavarssanen P Seat.. 267 2887
1c\n(llh . foot.. 34,7 RN 4
Topth -ee.s- oot.. 7.0 9,0
* Tinging ..... cer vernermeenenee|  O07XIL | TZMXLIZ
A Bpeadeeaiiarasinis, !

miles per hour.. 153 104a N

o At high speeds the mwlnn oi‘ tlm b '\[m'v I’mvu]l“ exorts 1,500 horga-power,
given i for o 90-mile yun, and has been exeacded in short runs,

The speed
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The screw-steamer “William Kennedy,” 974,57 tons, has one 44/' by ¢/ engine; Dboiler-pressure allowed, 35
pounds. ' ‘ .

In Class III, of 56 engines there are 23 long-stroke engines, generally peculiar to ferry and inland passenger-
boats. The “ William Allison,” a large towing-boat with a beam-engine, is an exception to this rule. The majority
of the engines are condensing, only 22 out of 56 being non-condensing. But in Class IV out of 21 engines only 4

- are condensing, the boats being screw-propellers excepting one, the steamer “Arlington,” In Class V 2 out of 46
are condensing-engines, while in Class VI all are non-condensing and short-stroke of the usual type for small tugs
and yachts.

The Pennsylvania canal-boat “No. 2227, 73.40 tons, bas one 14/ by 14/ engine; boiler-pressure allowed, 73
pounds. The passenger-boat “Arlington,” 51.33 tons, Las one 16" Ly 4/ engine; boiler-pressure allowed, 80 pouuds,
The passenger-boat ¢“Convoy,” 78.93 tons, has one 32/ by 30/ condensing-engine; boiler-pressure allowed, 40
pounds. The “A. 8. Kapella,” 21.55 tons, has one 14 by 14" engine; boiler-pressure allowed, 80 pounds.

ENGINES OF NORIFOLK, CHARLESTON, AND SAVANNAH STEAMERS.

The «Oity of Macon,” 2,002.80 tons, of the New York and Savannah line, has one 38" and 68" by 54/ componnd
engine, with a boiler-pressure allowed of 80 pounds. The ferry-boat “ Manhausett,” 512.43 tons, plying between
Norfolk and Portsmouth, has oné 38§ by § engine, with a boiler-pressurs allowed of 30 pounds. The “City Point,»
678.06 tons, plying between Charleston and Pulatka, has one 437 by 11/ engine; boiler-pressure -allowed, 40
pounds, The steamer “Calvert,” 637.37 tous, plying between Charleston and Bultimore, has two 407 Ly 867
engines; boiler pressure allowed, only 13 pounds. : ' ,

Of the smaller steamers inspected at Novfolk a large proportion run to points on the North Carolina sounds,
and these, with a smaller number running to Richmond and points on the James river, constitute nearly all of the
steamers. Most of the passenger-boats have long-stroke beam-engines, while the freight-boats and tugs have short.
stroke propeller-engines. The freight-boat ¢ Benjamin Meinder,” 127.70 tons, plying from Plymouth, North Garolina,
ag'far north as Philadelphia, has one 18" by 18” non-condensing engine; Dboiler-pressure allowed, 50 pounds,
The tug-boat ¥ Tredegar,” 34,12 tons, plying between Norfolk and Plymounth, has one non-condensing engine 137
by 137; boiler-pressure allowed, 60 pounds. The tug-boat “Valean,” 50.90 tous, plying upon Jaunes rver, has one
non condensing engine 207 Ly 207; boiler-pressure allowed, 40 pounds, In Class I1I, 16 out of 29; in Class IV, 2
out of 31, and in Class V, 1 out of 23 engines are condensing. There are two boats with oscillating engines, The
tug-boat *Annie Wood,” 15.26 tons, plying between Franklin and Hdenton, has one 6/ by 9 oscillating engine, and
the ¢ Chipoax,” 43.92 tons, plying between Petersburg, Norfolk, and Richmond, has two oscillating engines, ench
8 by 8", : ' ' ]

Of the smaller