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JOHN ROACH, O F  NEW YORK. 

HIS smp-BUILDING AND HIS VIEWS. 
'The Pilgrim, now in process of construction by Mr. 

John Roach for the Fall River Line, is the largest steam­
boat ever built. The company required the most commodi­
ous steamer, with the highest power and speed attainable, 
and this will in a few months be completed and delivered by 
the builder. Our engravings illustrate the forging of the 
sbaft, one with the end in the furnace, for the .( finishing 
heat," and the other "under the hammer." 

This shaft is the largest ever constructed. And it inust be 
borne in mind that the illustration represents only the half 
shaft. The other half is to be connected with it amid­
ship by the crank, and is, of course, of the same lengtb. 
Each measures 39 feet 6 inches in length, and is 28M inches 
at its largest, and 26 illChll'l at Its smallest diameter, and 
weigh each 81,200 p()unds. This enormous shaft 
implies the size of the engine, and also the size and 
power of the boat, though in respect to the stability and 
speed of the latter, other conditions are to be considered of 
which we will 
make mention 
hereafter In 
considering this 
statement, many 
will think of 
large side,wheel 
steamers, includ· 
ing the Gr€at 
E a s t e r n, but 
they must also 
remember that 
each of her 
wheels is driven 
by a separate en­
gine, which calls 
for a s m all e r  
shaft as it does 
for a smaller en· 
gine, while In 
this case, one en­
gine drives both 
wheels, and i s 
intended to do so 
at the highest 
speed and attain­
a b le p o  weI'. 
Hence the neces­
sity of a I al'ge 
piece of machin­
ery. It is said, 
without fear of 
contradi c t io n , 
that no o t h e r  
shop in t h i s  
conntry c 0 u I d 
turn out such an 
engine, or forge 
a shaft of such 
magnitude. The 
capacity 0 f a 
forge' for such 
work depen d s 
upon the power 
of the s t e  a m  
hammer, a n d  
this one, though 
perhaps not the 
largest, has prov­
ed equal to turn­
ing out the larg­
est piece of work 
yet produ c e d. 
The hammer it-
self weighs not 
less than seven-
teen thou s a n  d 
pounds,and in its 
fall,driven down 
by steam power, 
represents a blow 
of not less than 

a "bloom." In building the shaft begins with the" porter 
bar," on the end of which are piled the" blooms" for that 
heat. This " porter bar" is designed only for the purpose 
of carrying the first" blooms" into the furnace for a welding 
heat, and carrying them out again under the hammer. But 
inasmuch as it becomes incorporated in the shaft in part, 
it is carefully weighed, as are the "blooms," to ascertain 
how much material is used in· the work. Afterward the 
shaft grows to a length sufficient to carry the blooms for its 
increasing length. 

The process of hammering naturally increases the length 
of the mass of iron while it is being reduced to its proper 
thickness, and this increased length is ·hammered into tw� 
fiat surfaces above, and below, known as a "scarf." On 
this " scarf," for the next heating, ate piled from fifteen to 
twenty blooms, Which are carried into the furnace; brought 
to a welding heat, and then put under the hammer, and Welded 
into one mass. The shaft is turned over and a new supply 
of blooms piled upon the opposite side of the " searL" 
These are then carried into the furnace, brought to a weld­

ing heat, put under the hammer, and welded. 
After another heating this whole mass is rounded 
into the desired size and Bhape. And so the pro­
cess goes un of piling on the blooms, heating, 
forging, shaping, building up the scarf, and 
piling on more blooms. And the shaft goes on 

, 

center is 29 feet long, by 14 feet 6 inches across, 
and weighs 38 tons. The paddle wheels are 41 feet in 
diameter. 

Tllese figures alone will convey a just appreciation of the 
magnitude of the work. The entire engine in all its mate­
rial, casting, forging, turning, and putting together, was 
done in this shop. Needless to say the building is not large 
enough for the setting up the entire engine, and consequently 
the separate parts can alone be fitted, and after proper 
adjustment and numbering, removed. The niceness of the 
work done may be further illustrated by recalling the cir­
cumstance that we have witnessed the putting tog'ether a 
shaft and crank piece, an operation requiring ro great 
promptitude and accuracy, that the slightest or smallest 
error will, in a few minutes, destroy thousands of dollars' 
worth of material. The crank is hored something like an 
eighth of an inch less in diameter than the diameter of the 
shaft. To admit of inserting the shaft the crank has to be 
heated sufficiently to expand t.he metal until the bore is of 
the same size with the shaft. Then the shaft, which has 
been kept at a uniform temperature, is inserted. If this IS 
done too slowly, or the shaft does not go home to its proper 
place, or, from irregular turning, is not true in· its bearing 
to the crank, the whole work is destroyed, and the iron has to 
be again broken up, fIJr the hot crank piece has already closed 
upon the cold shaft with a grip making it impossible ever 

--..--:=-.-.::...-. --
to separate them, 
and the two 
pieces are now 
one piece of iron. 
Considering that 
these pieces are 
of many tons in 
weight, the diffi­
culty of the job 
and the requisite 
skill of the men 
become appar­
ent. 

Mr. Roach em­
ploys in this 
yard, where he 
builds most of 
his machinery, 
foot of E a s t 
N i n t h  street, 
New York, from 
eight hundred to 
nine hundred 
men. The indus­
tries fostered, in­
directly, by his 
enterprise a r e  
perhaps tenfold 
greater in num­
ber of men em­
ployed . 

He builds his 
great iron ships 
at Cbester,Penn­
sylvania, a n d  
there, alongside 
the unfinished 
ironclad Puri-
tan, 1 i e s t h e 
Pilgrim on the 
ways. Here, as 
in the machine 
shop in New 
York, the entire 
work of building 
the ship is done, 
from its incep­
tion in the mind 
of the construct­
or to its launch­
ing and fitting 
up. Here is the 
f u  r n a  c e for 
s m e l  ti n g the 
iron; there the 
rolling mill for 

sixty-six thous· 
JOHN ROACH. Walkingb€llm of the PilgrIm. THE PILGRIM. THE PEKING. Shipyard at Cbester, Pa rolling p l a t e s  

and pounds. But SHIP-BUILDING WORKS OF J9HN ROACH & SONS. and armor plat-
certain it is that, f f 
in this case, a mass of iron at a forging heat, three feet in increasing in length. To do this work on each half sbaft ing; and there the forge and sbops and urnace or 

tbickness, was pounded into shape. The anvil and block rest required about fourteen days' constant work. And to making the frame and iron timbers, so to speak, of an 

on a massive foundation, and this on a foundation of piles, in bandle the shaft in heating and shaping required a gang of iron ship. On another page is a sketch of the water front 
. f d d th f f th bl upwards of twentv men. ThI'S l'S, of course, apart from the of this yard, which is much larger than that in New 

all some twenty to thuty eet eep, an e orce 0 e ow J 
is felt in the ground at a distance of several blocks. The work of preparing blooms, tending the furnaces, running the York. 

method of working the steam hammer is illustrated in the crane engines, handling material, the extent and cost of which The general subject of ship-building is familiar to most 

are perhaps only known to the members of the firm and the of our readers, but we will insert here a brief reference to 
engraving. . 

d . 
d·", t f th t' book-keeper of the wOl·ks. After each half shaft is com- what is done in the yard at Chester. The constructor eSlgns 

The process of forging was not lueren rom a III 
11 d f th pleted I'n the forge, I't l'S taken into the shop and then turned. his miniature ship in wood, and therein exercises his pecu-

somewhat smaller work, but, of course, ca e or· e exer-
f h I· d 'ffi It ThI'S turnI'ng I'S done as perfectly and as neatlv_ as if the liar talent and creative faculty, somewhat as the sculptor 

cise of special skill, in consequence 0 t e pecu Jar 1 cu y 
. bl " l'ron . 39 feet 6 I'nches long, and not far from one yard in creates in his art. F.rnm this a sectIonal drawing of the 

of the ta.'k. To begin at near the beginnIllg, " ooms are 
" . thl'ck

' 
ness, were I·ntended

'
fo.r a gold watch. The machinery, same size is made, and from that again a larger scale draw-

prepared from ., scrap iron." This " scrap iron conSIsts 
,of an endless variety of wrought iron scraps, such as horse appliances, and skill for such work are too well known to ing and from that a table is constructed showing the meas-

. . requl're descn·ptI·on. urem
' 
ents of all parts of the bull in feet and to the fract.ion 

:shoes, bolts, rods, nails, boiler iron, etc., etc. These are III 
the blacksmith shop welded together under a small steam What iwimplied b y  the size of tbe sbaft i s  carried out in of an inch. 

hammer into bars, somewhat of the shape of bars of pig iron. all parts of the engine. The cylinder is 9 feet 2 inches The" displacement" of the ship, loaded and unloaded, 

f h' th I'n I'nterl'or dl'ameter, wI'th 14 feet stroke, and was cast is calculated, and so .accurately is tbis ascertained that 
The iron thus prepared is better or t IS purpose an any l' 

d . k I'n the same works. The. working beam from center to the constructor has been known to draw a chalk me 
other, being tough and fibrous, and the pro uct IS nown as 
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married, 1,380,084; widowed, 160,330; unmarried, 2,784,396. 
Canada was divided for census purposes into 192 districts, 
and 2,139 sub· districts. 

.... , .. 

on tbe bull of his ship before launcbing whicb sbowed ber I tbe beginner with fifty dollars now has a property represent­
exact water line wben launcbed. Tbe water line of the ing millions. The secret lies witbin tbe man. E xtraordinary 
sbip in every possible position is known, and consequently pbysical and mental energy, at work night and day from 
her stability. From the table of proportions the sLape of the year to year, frugal in habits and democratic in feeling, 
cross sections or frame at any given point is laid out on the practical, strictly reliable in all bis engagements, he is a re-
, ld I f fl . I . . f Train Brakes Cor Freigbt Cars. 'mou 0 t" 001' witb great accuracy, III t Ie actual SIze prp,sentatlve man 0 a tbrifty and enterprising age. And 
of tbe sbip to be built. And from tbis wooden patterns are with it all be is kindly and cbaritable. No one complains of Tbe committee on train brakes for freight cars, appointed 

made to correspond witb every part of the frame. Tbese bis being rough and coarse, and many can testify to his con- by the Master Car Builders' Association, reported at tbe late 
patterns are now in turn placed upon an iron floor, covered siderateness, One wbo bas known him for years remarked, meeting tbat very satisfactory progress has been made in tbe 
all over with square holes intended to receive iron pins, and and tbe figures prove it, "If Mr. Roach sbould die to.day it last three years. 
its curvature accurately marked in aud out among tbe holes, would be a calamity to New York and to Chester." Many Tbe Reed train brake has been considerably simplified in 
which are tben supplied with pins and bolts. Tbe angle things ha vP, been said about him in reference to "monopoly " construction during the past year, and is doing good work 
iron intended for tbat particular rib or part of the frame is and" protection," but it would seem that a man who bas on the Harlem Division, wbere it has been in operation for 
brougbt from the furnace at a red heat, and after being been able to build u p  as he has builded, and to represent an nearly two years. 
drawn into this curved line, is bolted down until it cools industry such as this is, is qualified to judge of tbe n eflds,of Tbe American Brake Company report having their train 
into permanent shape. Two are made alike, corresponding tbe country in sbip.building, and to give "protection" to brake in successful operation on 500 cars on the St. Louis and 
for tbe opposite' sides of the ship; so of every part of the the hundreds for whom be finds employment. The portrait San Francisco Railway, and that for cbeapness, efficiency, 
frame from stem to stern. The iron plates are rolled in the of Mr. Roacb that accompanies our sketches gives an idea of and durability it is all they claim for it Reports from the 
mill, witb equal care, into tbe required curvature for each bis personal appearance. above railroad company give some 500 cars equipped witb 
part of the sbip, sharp or gradual as to tbe position required. Mr. Roacb is known to be a man of decided opinions in this brake running over a period of some fifteen months, 
Each plate has its number and place to whicb it is brought respect to tbe promotion of American industries, and our and in that time several bad wrecks have bef'n avoided by its 
ready shapen to be laid in place, where and when alone it can sketcb would be quite incomplete did we not give our read. use. Tbe weight of the brake applied to one truck is 140 
be placed, and then rivetp,d to the frame. ers some notion of his ideas relating thereto; tbese, naturally, pounds per car, and tbe first cost $11.75, wbile the annual 

The drawing room of tbis yard presents tothe visitor per- form tbe second branch of our subject, and are so extensi ve cost of repair is very small. 
haps a more perfect idea of tbe extent of tbe works than any and interesting that we present tbem in a special article The Tallman train brake, which has been working suc· 
other part. It has tbe appearance almost of an art gallery of printed in tbis week's ScmNTIFIC AMERICAN SUPPLEMENT. cessfully on the Harlem Division for nearly t wo years, is 
marine subjects. Every object the eye rests upon is a rem in- .. , • • .. 

also running on ten cars of tbe New York Live Stock Ex· 
del' of sbips. The walls are covered with pictures and models press Company between Cbicago and New York At two 
of every form of ocean steamer, steamboat, and yacht built A SIMPLE FORM OF STORAGE OR SECONDARY BATTERY. trials of this brake in February, on tbe Central Railroa(l of 
or now building, these models beautifully executed, while It consists of a series of shallow tbin lead trays, L, about New Jersey, excellent stops were made, some of them a8 fol­
the cases are filled with working drawings of every part of one·fortieth of an inch thick, pressed and hammered into lows: 
the sbip, finished in tbe most elaborate manner. The party sbape in a wooden mould. These trays are arranged one Speed 20 miles per hour, down grade, stopped in 360 feet 

for whom tbe ship is to be built indicates generally what is to over another in a wooden frame, S. Tbe trays are kept at in 18 seconds; speed 25 miles per hour, down grade, stoPPf'd 
be her carrying capacity, and possibly expresses some fancy an equ'11 distance from each other by pieces of wood, whicb in 450 feet in 22 seconds; speed 3,) miles per hour, down 
as to her lines, but beyond tbis the constructor designs the slide up and down in tbe stand, tbe ends of the flides being grade, 23 feet to tbe mile, stopped in 1,080 feet. A trial 01 
ship, wbether as to practical considerations or matters of sbown at D. The dotted lines in the bottom of the tray tbis brake on the Cbicago, Rock Island, and Pacific Rail· 
fancy. represent layers of red lead, or oxide or reduced lead. On road proved quite satisfactory. Exact data not given. 

On anntber page we give a sketch of the City of Peking, this is poured an acid solution of sulphate of copper, just The Pennsylvania Railroad has some 75 stock carE 
tbe largest ship yet built by Mr. Roach, turned out of tbis deep enougb to immerse the bottom of tbe tray above. Tbe equipped witb tbe Westingbouse air brake, but are not yel 
yard, and of a design in construction which has been largely trays pbould be varnisbed all around tbe edges witb Bruns- satisfied in regard to its practicability for freigbt service. 
followed, and has received very general commendation. wick black, or � �-r There bave been two new brakes brought out since 
Tbere are in process of building here six or more iron sbips, some other acid- -'" /r�! I 

the last annual meeting of the association, which tbe com-
designed for foreign trade, the work as well done as can be re s i s t  i n g var- �"\\ , ::%/ /!:I mit tee tbink worthy of mention. The Fuller and Salvadge 
Produced in any shipyard in the world. The UnI'ted States nisb. Wires for � .... \ '\ L /:: brake is in successful operati0n on a construction train 
ironclad, Puritan, lies on tbe stocks in an unfinished con- poles are solder- .; .... �. _

_ 
n L :: : ::.%1..1; on the Grand Trunk, Georgian Bay, and Lake Erie Railway. 

dition. It seems incomprehensible that the Government ed to the bottom 
-0 <:\" ____ ___ :J-_�" " ""�" " " -'I r' � Tbis brake is independent on each car, being operated by 

should leave so magnificent a sbip in an unfinished condition of the bottom . � compression of draw-bar. Tbe cost is about $20 per car. 
for so many years. Near by, on tbe stocks, and almost tray, and to tbe s;: \ ' - t.., -�-=y / r � Also the Stowe brake, which is of peculiar construction, 
complete, is the Pilgrim. Sbe is built with a double top of tbe top '" " � 

--LI.",.� ----------d /1'" requiring neither air, steam, compressi.on, nor electricity to 
hull, that is, two iron hulls, one somewhat smaller and tray. The bat - "

. 
'" operate it, for wh ich tbe following is claimed: A short 

inside the other, braced together. This gives increased t e r y may, 0 f I S chain bet ween the cars sets the brake automatically on all 
strengtb on the principle of the tubular bridge, and safety in course, consist cars equipped witb it, which are connected togetber. Where 
case of injury to tbe outer hull. Her lengtb over all is 390 of a greater num- a train breaks in two, and should the brake be out of order 
feet, 87 feet beam outside tbe guards amidship, and 12 feet ber of trays, and a series of batteries may be connected' on one or more cars, it does not affect the efficiency of the 
draugbt, with a proposed speed of twenty miles an hour. Tbe together. others, eacb car taking care of its own slack cbain wbile 
Americtln ensign, presumably in proportion, is to be 30 x 20 Tbe advantages of tbis form of battery are, the o xide of transmitting tbe power unimpaired to its neighbor, and 
feet. S be appears on the stocks like an iron mountain, and lead can always be kept at the most advantageous thickness. when tbe brake is applied, and tbe train brought to a stop, 
that, too, without saloons or deck bouses. As tbe shaft The plates or trays can also be arranged at the most the power is automatically stored up on each car ready for 
implies the engine, so tbe work turned out implies tbe mag- advantageous distance from each other. No diaphragm of the next stop. 
ni:tude of the works, thp, capital, skill, and enterprise of its any kind is required, and therefore, however long in action, --·---_ ..... 'H ............ _-----

organizer, as well as the labor, skill, and materials utilized. no reduced lead can weaken its action. The battery must 
Tbe average number of laborers in tbis yard is 1,800 to 3,000. always be kept level. Of course, it could not be used in 

During the past ten years tbe firm of John Roach & Sons tramcars, etc. 
has built and delivered over one hundred iron steamers. In making batteries on a large scale it would be well, per­

Tha� is to say, ten per year on an average, tbat is, one in a haps, to cas the trays in an iron mould, and then it would 
little over a month each-building tbe ship llnd the ma- be well to bave one corner of each cell cut off ; and let this 

cbinery; these representing contracts with tbe South Amer. be done on alternate sides, to facilitate the inspection and 

lcan States, Spain, and our own people. supply of liquid. It would be well tben to mix antimony 
Sbip building in Chester was practically unknown until witb the lead to harden it. Possibly tbe trays may be made 

Mr. Roach establisbed bis yard thpre, some ten years sInce. of carbon.-W. Symons, Ii'. o.S., in English Mechanio. 
And now, as we have said, he tinds employment for 1,800 to 
3,000 men, with all tbat is incidental to such employment Tbe Census oj' Canada. 

for tbe benefit of a place. The first volume of tbe Canadian Census Statistics of 1881 
The story of the career of tbis man, who is the father of have just been submitted to the Dominion Parliament by the 

American iron ship· building, has that simplicity whicb Hon. J. H. Pope, the Minister of Agriculture, and contains 
attaclles to the lives of most eminent men, an oft told tale, various interesting schedules, among which are those relating 
but in his case one of almost unparalleled success. He com- to tbe religions and nationalities of the popUlation. Witb 
menced business life as a boy in the foundry of the Allaire regard to the former tbe particulars are as follows: Roman 
Iron ',"orks, in New York, as a moulder, at a time when the· Catholics, 1,791,983; Presbyt.erians, 676,155; Adventists, 
best workmen received a precarious compensation of one 7,211; Baptists, 225,236; Free Will Baptists, 50,055; Men­
doliaI' per day, and it may be easily conjectured what a poor nonites, 21,234 ; Brethren, 8,831 ; Churcb of England, 
boy must have received. He tbere learned his trade, pass- 574,818; Congregationalists, 26,900; Disciples, 20,193; Epis­
ing througb tbe daily experience of young men in that copal (Reformed), 2,596; Jews, 2,393; Lutherans, 46,350; 
capacity. Metbodists, of all classes, 742,981; Pagans, 4,4.78; Protest-

Subsequently, when he had acquired sufficient knowledge ants, 6,519; Quakers, 6,533; Unitarians, 2,126; Universalist, 
and saved np snfficient capital, say, fifty dollars, be estab- 4,517; no religion, 2;634; other denominations, 14,269; not 
lisbed a foundry of his own, "ridiculously small," as some given, 86,769. Total, 4,324,810. Tbe popnlation of Canada 
one has said. But it grew, tbough at first no one would have includes the following nationalities: Africans, 21,394; Cbi­
believed it to be a foundry, until it became to be the cele· nese, 4,383 ; Dutch, 30,412 ; English, 881,301 ; French, 
bra ted "Etna Iron Works." Commencing with small cast· 1,298,929 ; German, 255,319; Icelanders, 1,009 ; Indians, 
ings, the contracts grew to large castings, then a machine 108,547; Irish, 957,403, Italians, 1,849; Jews, 667; Russians, 
shop, and boiler shop. During his early days it is not re- 1,227; Scandinavians, 4,214; Scotch, 699,863; Spanish and 
corded that be was one of the strikers, but after he started Portuguese, 1,172; Swiss, 4,588; Welsb, 9,947; all others, 
his little foundry he continued to be one of tbe hard work· 43,587. Accordingto nativity, tbe popUlation of the Domin­
ers. It is pleasant to know tbat since then he has bought ion stands thus: Natives of England, 169,504; Ireland, 185,526; 
out some of tbe tools, macbinery, and appliances of the Scotland, 115,062; Ontario, 1,467,988 ; Qnebec, 1,227,809; 
Allaire works; in which he was employed as a boy. About Prince Edward Island, 101,047 ; Nova Scotia, 420,/038 ; 
tbe year 1868 he came into occupation of what is known as New Brunswick, 288,265; Brit,sb Columbia, 32,775; Mani­
the ":Morgan Iron Works," and abont 1872 purchased most toba, 19,590; Territories, 58,430; otber British possessions, 
of his property at Cbester. It bas often been predicted 10,368; France, 4,389; Germany, 2';,328; Italy, 777; Hussia, 
by companies, in his line of business, tbat he must fail, be· 6,376; Spain, 215; Sweden and Norway , 2,076 ; United 
cause one man could not succeed wbere a corporation could States, 77,7153; otber countries, 14,169. Tbe male population 
not prosper and often has failed. But be bas prospered, and of Canada number 2,188,854, and tbe females, 2,135,956; 
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A Novel Balloon. 

A NEW steerable balloon, the invention of Herr Baum­
garten and Dr. Wiilfert, was recently tried at Cbarlotten burg. 
It is of huge size, having a capacity of about 473 cubic yards, 
and is ellipsoid in form, tbe longer diameter being about 58 feet. 
It differs in principlefromall otber aerostats in tbat, although 
inflated witb bydrogen, it has no ascensional force; its total 
weight is about 2 1-5 Ib. above that of the air it displaces. 
Tbe means of displacement in the borizontal or tbe vertical 
direction are a helical system of vanes actuated by ma­
chinery in the car. Hence, in making land, tbe balloon does 
not require to be partly emptied, and on reaching the ground 
it has nearly the same quantity of gas as wben it rose. 

Another novelty consists in the mode of connection of the 
car. This is rigid. Thus tbe dangerow; bounds or jerks to 
which the ordinary balloon-car is liable in landing are to 
some extent avoided. The car being 118ually suspended by 
ropes, the system is suddenly relieved of its weight wben it 
tOllcbes the ground, so that the balloon sboots up again, 
giving a series of violent shocks. Witb a rigid connection 
tbe total weight cannot be thus temporarily diminished. 
Tbe mechanism has a double action, one belix of vanes, or 
screw propeller, driven in one direction or the opposite, 
produces ascent or descent, while a couple of screws give 
horizontal propulsion; in a pretty calm atmosphere the bori­
zontal direction may be modified by working one of the 
couple alone. Tbe first experiments, it appears, were quite 
successful. The weather was exceptionally calm. In a 
second trial a sligbt accident ruptured tbe envelope of the 
balloon, and tbe car mechanism was also injured. The ex­
periments are soon to be resumed. The motor, it may be 
mentioned, has a force of 4 horse power and weighs 80 lb. 
Tbe cost of charging each time tbe balloon is filled anew is 
about $100. 

... .  � .. 
Fast Speed CrolD China to London. 

Tbe new steamship Stirling Castle, from Hankow, China, 
lately reacbed London, after a run of 29 days 22 hours, the 
fastest on record. The di,tance from Hankow to London is 
11,250 miles, so tbat tbe Stirling Castle made an average of 
more tban 375 miles a day, making no allowance for deten· 
tion at �oaling ports and time occupied in passing through 
the Suez Canal. 
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