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CATALOGUE.

IN the Main Building are:
A. (a.) Iron Oresemployedin the CharcoalBlast Furnaces at

Bångbrofor makingBessemer Steel. |

(b.) Charcoalused in the Blast Furnaces.
(e.) Coalsused in some of the Puddling and Reheating Fur-

naces at Motala.
(d.) Peat Fuel used in the GenerativeGasFurnaces at Motala

Works for smeltingSteel,Weldingand Puddling Iron.
(e.) Blast Furnace Slag.
(£) Fettling Slag,for the Puddling Furnaces.
(9.) Fire Bricksused.
(h.) Pig Iron, for Iron-puddlingandSteel-making.
B. (a.) BessemerSteel Ingots.
(b.) Siemens-Martin's Steel Ingots.
(e.) Iron puddledin RegenerativeFurnace, fractured.
(d.) Puddled Steel, fractured.
(e.) Hard and Soft BessemerSteel, fractured.
(£.) Hard and Soft Siemens-Martin'sSteel, fractured.
(9.) Bar Iron, Flat, Round, Square,Angle, and other forms,

made of Hard and Soft Bessemer, Siemens-Martin's Steel, and
Puddled Iron and Steel.
(h.) Rails made of Bessemer Steel for the SwedishGovern-

ment Railroads, alsofor Private Railroads.
(t.) Sectionsof Bar Iron and ShapeIron.
(£.) RailwayAxles of Soft Bessemer and Siemens-Martin's

Steel,bent cold; alsoRails bent cold.
(a.) Soft Bessemer and Siemens-Martin's Steel Plates.

(b.) SoftBessemer Steel Plate, for a SteamBoiler, flanged.
(e.) Soft Siemens-Martin's Steel Plate, for a Steam Boiler,

flanged.
3
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(d.) Puddled Iron Plate, for a SteamBoiler, flanged.
(e.) Soft Bessemerand. Siemens-Martin'sSpeelPlates,folded

four times under SteamHammer, when cold.-
(.£.) Soft BessemerandSiemens-Martin'sSteel Plates; also

Puddled Iron Plates, pressedinto Caps.
(gg) TWOVentilators,ap :Silemens-Martin's8 soft BteelPlates,

|

(k) Platetakenfolnthettocked.slagen«ThorerHelsing!r

the toughnessof theMotalaIron. -

D. (a.) Coilsof.PuddledSteel,for, makingGun-hoops.
(b.) Hoopsmadeof Coilsfor four;ten-,sand.eleven-inch.Guns,

:finiskéd..-v5..
| |

£0i) TwoBreech-ondaArnar SiemensMartin8Steel, |

for ten- and eleven-inchGuns. |

(d.) Puddled SteelHöops, shraok.onä iron block,show- =
ing how they are fitted on thegun. Onsnö same0 is also I
fitted the Breech-loadingA'pparatus. ;

|
(e.) SeveralSteelFOTENof.SoftSiemens-Martin8Steel;one . -

about a mile long.
(£) OneDoubleCrankAxe, pmsMartin”g Steel, TÅ

not finished; weight,aboutsix tons.
(9-) TwoArmorPlatesofSoft Siemens:Martin”8 Steel;5weightrespectively, threeand a half and eight tons.
In theMachineryHall is:
£. (a.) MarineEngine 33 nominal,or indicatedpower.



FER 2

MOTALAIRONANDSTEELWORKS,SWEDEN.

When, in the beginning of this century, they began to build
the canal system which, in the middle of Sweden,runs from the
Baltic to the North Sea, was found imperativelynecessary, for
the execution of this great enterprise,to have a shop where the
necessary enginesand toolscouldbemade. Such aone was estab-
"lishedfor this purpose, in 1822, at Motala,on the east line of Göta
Canal,during thechief directorshipof the great Canal Engineer,
Count Baltzar Bogislausvon Platen. The expenses were paidby
the GötaCanalCompany. Mr. Daniel Fraser,Engineer,was elected
builder; later he was appointedmanager of the completedworks.
At this time the Swedish industries beganto developmore rap-
idly; partly because the means of communication, in a great part
of the country, were better on account of this canal system, and
partly because the use of the steam enginebecamemore and more
common in navigation; therefore was almost a necessityto get
an engineeringworks where steam vessels and engines could be
built. In order to supply these wants, the Göta CanalCompany
resolved to extend their works, and as earlyas 1824 they obtained
a Government'sconcessionfor makingevery kind of engines and
vessels. After that the establishment increased in size from year
to year. In 1840 a separate company was constituted, that bought
this establishment of the CanalCompany,andalsoa pieceof ground
on the Baltic, on which to build a shipyardfor constructinglarger
ships. In 1855 this was completed,with a dry dockcloseby. This
Companysoon considered necessary to get a completeshipyardon
theNorth Sea, and therefore, in 1858, purchasedsuch a one, —
Lindholmen, near Gothenburg.
In 1868, the Iron Works of Nyköping,consistingof machine-
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shop, shipyard,androllingmills,were purchasedby the Company;
and, in 1875, the BångbroIron and Steel Works, with accom-
panyingiron mines,werealsoacquired purchase.
The Companywas, in 1867, changed into a limited company,

having six hundred shares of stock, the par value of whichwas
£277 per share. When, in 1875,theworks of Bångbrowere pur-
chased,two hundred shareswere added,thus makingthe present
number eight hundred.
The Directors of this Companyare, at present:
P. VON EHRENHELM, Counsellorof State, K. N.O.,

Chairman.
E. UnGE, Captain,RB.N. O., R. W. O0.,

ManagingDirector.
A. DICKSON,Esq.,RB.N. 0.
E. CEDERLUND,Esq.,RB.N. O.
N. FosseERr,Esq.
Besides these Directors, there are, at present, in the Company,

fifty-oneshare-holders.
The booksof the Companyare examined every year two or .

three Revisors,who are elected at the Stockholders' meeting.
By this brief history of the origin and developmentof these

works, may be seen that they now consist of five principaldivi-
sions,whose relative situations appear on the map at the endof this
pampbhlet.

IL.—WORES AT MOTALA.
These are situated in one of the most denselypopulated and

fertile parts of the country, and at the crossingof two great lines
of communication, the Göta Canal, which, in combination with
Trollhätte Canal,connects the North Seawith the Baltic,Gothen-
burg, and Stockholm; and the Halsberg-Motala-MjölbyRailroad,
which joins the north and south systems of railroads in Sweden.
The works are in large part suppliedwith power from the outlet
of Lake Wettern (Motala Ström), which passes the works in a
seriesof falls,of a total height of fifty feet.
'Tothe country's central port, Carlsborg,the water communica-
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tion direct andshort. The situation consequentlygoodin
industrial and commercial,as wellas in strategicalrespects.

;

Theseworks, which are the centralones,are composedof the
followingsubdivisions: |

A. Rollingmills, consistingof: |
|

(1.) One rolling mill for puddledbars, 1 squeezer, 1 steam
hammer, 6 single and 6 doublepuddlingfurnaces, and 1 Danks'
puddlingfurnace,andalso6 steam boilers.
(2.) Onerollingmill for heavybar iron, 1 rail mill, 1 merchant

bar mill,2 machinesfor cutting,2 shearingmachines,and 6 reheat-
ing furnaces, 1 rod rolling mill with 1 accompanyingshearing
machine, 1 cutting machine, anda reheating furnace.
ODÖhmill for rolling heavyand 1 for rolling thinplates,

4 shearingmachines, and 10 reheatingfurnaces.
(4.) Onerollingmill for tires and gun--bands, with 2 reheating |

furnaces, .

B. Steam fökee,with 1 steam hammer of about 9 and 1 of ;

about 3 tons, 4 lifting cranes,3 weldingfurnaces, and 5 steam

boilers. |
Steelwork,with 3 Siemens-Martin'sfurnaces. |

|
D. Blowing engines, with 15 cylinders 35 to 50 inches

I diameter.
4 FE.Foundry,with 4 cupolasfor iron and 1 for makingbrassand
å bronzecastings,2drying furnaces,3 large casting pits,4 lifting

cranes, and 1 Root's rotatory blower.
F. Machineshop,with 58 turning lathes, 20 boringmachines,

7 smoothing, finishing, and gear-cutting Peer 17 shaping
machines, etc., ete. em j

G. Shop makingrailwaywheels,axles,andwheelsfor 60
motiveengines; there are here 3 steam hammers of mediumsize, |

|
26 blacksmith'sfires andwelding' furnaces, 13 lifting cranes, 6
turning lathes forwheelsandaxles,5 slotting andboring ACIN |

E
å 1 s rotatory blower. | 5

Shop for makingboilersand other plateironwork.Here
are3 plate-bendingmachinesforthin and thickplates,1 hydraulic
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rivetingmachine, 2 shapingmachines,13boringand screw-makingmachines,2 turninglathes,4 machinesformaking rivets, 3 small
steamhammers,4 furnacesforheatingplatesandangle ironbefore
bending,38 firesforblacksmith'swork,and2steambotlergFinethere are 1 shipyardand a dry dock. a

SA I. Patternand. ParnenerS SHOP,spRtalning12 machinesforworkingwood. | ;

K. Gasworkswithgastank.
All the above-namedmachinesare moved thefollowingmo-

tors: 4 water wheelswhichtogetherhave 428horse power, 8
turbinewaterwheelsof 356horsepower, 6 steam engines, of
100horsepower. |

|

As fuel, coal,coke,andVestaare thelast onlyusedin AGtherensmlualls furnaces,whichhavegas generators and sur- |

facecondensers,forade of the gas fromhygroscopicwater,
ashes, and tar. These furnaces are used for puddling,welding, rr
and:steel.smelting (Siemens-Martin's process). The peat got

| :

fromtheCompany'sownpeatbogs,lyingat thewest shore of the -

Lake Wettern. Thesepeat bogs occupya space of abouttwo
hundred and forty-sixacres, anda depth varyingbetween sixand
sixteenfeet, Thepeat of a goodquality, amount ash
being about six to seven per cent. The peat bogs are locatedat
a distance from theworks about twentymiles.-

Rawmaterialsand finishedproducts are transported partly on
the railroadsand partly on steamersand sailingvessels. At pres-
ent the Companypossesses four steamers,whosecombinedtonnage
six hundredandfifty tons, and four sailingvessels. The Com-panyowns about half the shares the Halsberg-Motala-Mjölby
Railroad(about fifty-fourmileslong),whichpasses the works.

i:

Thehandsemployedall the year roundaretwelvehundred in

number.In summertwohundredare added,whowork in the
peatbeds. Theworkingtime from7 A.M.to 7 P.M., with rest
of one hourat noon. The handsget theirWageseveryOthsrFriday
nin and notworkthe followingSaturdayafter 12 at noon.bestworkmentheCompanysuppliesdwellingsfora Very
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d
small rent; besides, lendsmoney without interest to those work-
men who wish to build houses their own risk. This money
paid back in small sumsat every pay-day. Whenthe house
thus paid for, of course, the workman's property.
By its ownBoard of Guardians, the Companytakes care of :

weak and aged artisans, as well as of their smaller children.
The officers and the workmen of the Companyhave, sick,

free medical attendance. The Companyhas engageda physician,
who, besides the medical attendance to the workmen, also has to
manage a hospital,built and maintained the Company. This
hospital open gratis for those sick operatives who cannot get
attendance in their own homes,or otherwise.
The hands have formed a fund for support in sickness; to this

fundthe Companycontributes some amount every year. Every
member pays, at entrance, either 1s. 8d. or 3s. 4d. (sterling). Be-
sides,he has to pay, annually, 2s. 3d. or 5s. 6d. If any one of
the members sick, he has a right to get from the fund6d. or 1s.
a dayduring hissickness, dependingon which of the said annu-
ities he has paid. Many of the hands pay both these mentioned
annuities, and will then get 1s. 6d. a dayduring their sickness.=
Should a man die, the fund will disburse either 11s. 6d. or £1

ös.to help pay the funeral expenses. If the sickliness and mor-
tality should be so great that the annuities.and the reserve fund
should not be sufficient for payingall claims,an extra duty paid
by every healthy member. The physicianhas to see that where
sickness simulated no support given from the fund. In the
year 1875 all the aid from this fund amounted to about £217.
The hands who like to deposita fixed sum annually for their

childrenin a life insurance institution, will get of the Company6s.
pay the first year'spremium. During the last two years two

hundred and sixty-sevenchildren have been registered on such
life-rents.
In 1869 the Companydonated a sum as a groundworkfor the

capital of a savingsbank for the workmen. This bank,which was
erected the same year, managed the artisans themselves,—it.e.,
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the handselect the Directors themselves. The bank open on the
dayswhen the hands get their wages. It pays five per cent. inter-
est. The last balanceshows that about £7000 are depositedby
four hundred and seventy-fiveworkmen, and that at present there
a reserve fund of more than £222.
About fifteen years ago the hands formed a Working Men's

Association,to whichthe Companygranteda loan,without interest,
for building a elub house. This large and elegant,and contains
a meeting hall, a large theatre, two library rooms, containing a
library of eight hundred volumes belongingto the Association,
and three dwellingrooms for those memberswho are officersof the
Association.
A number of the membershave formed a band, which plays

some evenings and on holidays, and provided with new and
goodwind instruments.
Hitherto the works have had the same clergyman as the sur-

rounding parish, but, from the beginning of next year, the Com-
pany will have a pastor of its own.
For the workmen's children the Company has erected five

schools. They are arranged according to the new Swedish cus-
tom, with excellent equipments"and instructors. There are four
gentlemen and six ladies teachers. One of these schools ex-
celusivelydesignedfor the instruction of the girls in needlework.
The children have free school-booksand free instruction. Going
to school strictly obligatory. That workman who has children
and neglectsto send them to schoolwill be punished: the first time
with suspensionfor a fixed time from his labor, the second time he
will be dischargedfrom the works. The school age between
seven and sixteen, but the scholar during this time has not
learned a fixed minimum of knowledge,he must continue to go to
schoolevenafter his sixteenth year of age.
Five hundred children are daily instructed in these schools.

& See the Swedish school-house on the grounds of the International Exhi-
bition.
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II. THE SHIP-YARD AND MACHINE-SHOPS OF
LINDHOLMEN.

As may be seen the map, these works are situatedon the
west shore of Sweden,near Gothenburg; and, as this town the
principalseaport and trading town in Scandinavia,having an ex-
cellent harbor, which closedby ice only one or two months a
year, and which very deep-draughtships can enter, conse-
quentlyan excellent placefor a great shipyardwith repair-shops.
The Companyhas, since the purchase in 1858, expendedmuch

money for the enlargementand completionof the works.
This shipyard at present the largest in Scandinavia,and

composedof:
(a.) Foundry, with 2 cupolasfor iron, and 1 for makingbrass

and bronzecastings,2 cranes, and 1 fan.
(b.) Machine shop, with 3 slotting machines, lathes, 11

planers,and 25 boringmachines.
(e.) Boiler andsheet iron shop,with 3 bendingmachines for

plates and angle iron, 11 shears and presses, 1 steam hammer, 2
furnaces forheatingplatesand angle iron beforebending,and 51
fires for blacksmith'swork.
(d.) Pattern and carpenter's shop, for fitting up woodworkof

steam vessels.
(e.) Marine railway, for haulingships on shore.
(£) Dry dock, 330 feet long,50 feetwide,and 20 feet deep,

built in solid rock, with pumps for emptying.
All this machinery moved by 4 steam enginesof about 100

horse power. The hands employedare 750 in number.
Dwellinghouses,charitableinstitutions, and assistance funds for

laborers in. case of sickness, as well as deposits in life insurance
associations and free schoolfor the children, are arranged similar
to those at Motala; but as yet the Companyhas not been able to
get these organizations in quite as goodorder as at Motala.

III. MOTALA SHIP-YARD AT NORRKÖPING.
In order to have a shipyard at the Baltic Sea, a place was
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bought at Norrköping,as alreadymentioned, and a shipyardwas
erected there in 1844.
Norrköping the largest manufacturing city in Sweden. As

the map shows, theshipyard locatedat the mouth of the river
MotalaStröm,where runs into the Bråwiken Sound,which
anexcellent port on the Baltic Sea. The shipyard composedof:
—

(a.) Machine shop (small size).
(b.) Patternandcarpenter'sshop.
(c.) Shipyard,with followingmachines: 1plate-bendingmachine,

3 boring machines, 4 shears and presses, 1 planingmachine, 1
steam hammer,2 heating furnaces for heating platesbefore bend-
ing,1 largelift crane, and 3 swingcranes.
(d.) Drydock, with pumps.
The hands employedare 275 in number. Their privileges are

the same as those of the workmenat Lindholmen.

IV. NYKÖPINGWORKS.
These works are, as seen by the map, located on the east coast

of Sweden, in the city of Nyköping. The creekwhich flows close
the works furnishes a water power of about 1200 horses. In

the neighborhoodof Nyköping a spaciousand excellent harbor.
The works are composedof:
(äa.) One rollingmill for plates, 1 rollingmill for heavybars, 1

trip hammer for heavyforgings,3 puddling furnaces, 3 reheating
furnaces, 1 blowingmachine.
(b.) Foundry;with 3 cupolasand 2 cranes.
(c.) Machine shop.
(d.) Shipyard.
(e.) Flour mill with 8 pairs of millstones.
(f) Sawmill.
Besidethis, one-tenth of the city of Nyköping belongs to the

Company. The shopsof Nyköpinghave not been running for the
last fewyears, but the Companyhas decidedto put them in opera-
tion as soonas some legaldisputesaresettled.
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V. BANGBRO IRON AND STEEL WORKS:

In order to be independentof other Swedish manufacturers
pigiron and Bessemer steel, the latter of which materialshad for-
merly be bought,the Companydecidedlast year (1875)to buy
the newlyerectedand excellentlylocatedBångbroWorks. These
worksare located in the neighborhoodof some the richest iron
oredistricts of Sweden, where almost inexhaustiblebeds excel-
lent ores are to be found. Abundance of charcoal also to be had
from the neighboringdistricts. -'Theworks are composedof:

-

(a.) Two charcoal blast furnaces of a capacityof 8400 tons pig
iron a year (foundationsfor 2 moreblastfurnaces of same size are
alreadylaid).
- (b.) Two Bessemer.converters with cerane. :

(e.) Blowingenginesfor the Bessemerconverters,blast furnaces,
and roastingkilns.
(d.) Foundry, with cupolasand cranes.

(6) Machine shop (of smallsize).(ff) Sawmill. -

(9.) Brickyard.
—(d.)Laboratory,and
(k.) The followingiron ore mines: Ställbergsgrufvan,SOths

Norra Ängesgrufvan,andshares in Mossgrufvan,Hellströmsgrufvan,
and Lejongrufvan.
&gt; order to makeuseof the water powerof the creekwhichflows
near by, a canal was dug of more than one mile in length. By this
arrangement the water head now raised to 107 feet. The ma-
ehinery moved 5 turbinewater wheels of 850 horse power,
besides which, there are laid under ground water-pressure pipes
for a rollingmill, requiringabout300horse power.
In making theBessemermetal,which hereis the chiefbusiness,

the iron takendirectlyfromtheblastfurnacesinto the converters,
without coolingand remelting cupolas.
The fuel for the blast furnaces invariablycharcoal.The annual

productionof Bessemer ingots is:about6300tons. The handsem-
ployedin the BessemerWorksand mines are about300in number.
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Charitableinstitutions, savingsbank, attendance of the physi-
cian, and the schoolswill be arrangedin the same way as at”peng s other works.
Ås will be seen on the map, Motalai18 connectedwith Lindhol-

men, Nyköpingand Motalashipyards means of lakesand canals,börideswhich there are direct railroad connections betweenall
the subdivisions. Thedistancesby rail fromMotalaare: to Lind-
holmen,two hundredmiles; to Nyköping,one hundred andtwenty
miles; Bångbro, one hundred and six miles; and to Motala
shipyard, forty-fivemiles. |

The Companyprocures the ores, makes its own pig iron, Bes-
semer, Siemens-Martin's,and puddled steel or iron, and manufac-
tures these products.into finished articles, suchas steam engines,
steam vessels,locomotives,and railroadmaterials of every deåcrip-
tion, and ordnancematerials, besidesproducingbarand shapeiron,
axles,pistons, railwaytires, gun hoops,breech-loadingapparatus,
and armor plates. Everything made of superior materials,
either from Siemens-Martin's,Bessemer,PING steel or iron, as
customers may desire.

Fa

Besidesa great manymachines of all kinds, as well as steam klRboilers,plates,axles,bar and shape iron, which theCompanyhas 3

manufacturedsince wasestablished, worth mentioningthat
up to the end of 1875 had delivered about four hundred large
and small steamers, and, among these, ten monitorsand smalliron-
elads, and about two hundred and eighty steam engineswith
boilers.
The amountofmoneypaid for labor and materialsduring the

year 1874was, accordingto the booksof the Company:
At Motalarollingmillsand steam-forgeworks . £131,722
fo oc machineshops ö 101,006
«Lindholmen ; ; 102,232 RE
«Motala shipyardi

in Norrköping.s ; 34,101

Kr
Ag
É )

Total ; : € IVA
Bångbro not includedin the above.
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PRICELIST
OF THE PRODUCTS MANUFACTURED AT THE MOTALAIRON AND

STEELWORKS.
Onlyfirst-classSwedishcharcoaliron and steel are used.
For brands, see the cover; and for testimonialsof quality, see

report of testingsmade Mr. DavidKirkaldy, London.
Steamboats,of all descriptionsandof any dimensions,as per agree-
ment.

Locomotives,of every sizeand description,as per agreement.
|

| TG
Bar Iron, flat, round, and square, to 33ewt., per cwt. . 17 0

33 to 5 cwt., per cwt. . s ; + 0200
d cwt. and upwards,per cwt. . . .« . 200

Flats, 14x and upwards, å
SM END F

|

Under$ In. thick to +," ; d890 |«ooob IE
i 20:0

EK Ce
å NR

For each in. less than141in. wide,extra 105.perton.
Squares,$ in. and upwards,per oWk oc 0

|
/

SR NT
ä + and 3, in,, ee EA se de FASA

| fin. Äg 23 0
RBowndsER chainiron), 3 in. upvards,pperom:100

"rand Fin, per owt: 4 ; / 0 19:0
| ER ; ; ;

| 3 IML, & : RRD
| + o« 6

SER ee 0
| BoilerPlates, 24 ewt., ER AD
| From 22 3 cwt., per cwt. . ; 0 O

|
| «oo 3 « 3r« cc

- ; EN |
a | 33 Ce 4 CS te ; : 25 0

;

Re É cc 4 Ce 5 CC : ce
: . 3 od 0

:

H AG cc
: i 0

så
Fö EM g cc

: : S 310
(0 ER a cc SEI ENS
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From 8 cwt. and upwards,as per agreement.
All plates differingfrom a square form or regular taper, . d:

extra per cwt. . a . . . . 30
Sheets,11 to 17 W: G.,per cwt. . =.

|

ov 26 0
Strips, forweldedtubes,from 1 to 10 G., per ewt. . 26 0

11 to 14 W.G.,, «
. 270

Of aboutten thousandsteaim boilersmadeof the celebratedMotalaPlates,in Swedenandabroad, sincethe organtrationof the
Company,none haveresulted in explosion,injury,loss of life or
property, nor accidentof anykind.

FORGINGS.
| s. d.

Double-Crank Axles (for löcomotivés)from theforge =
. 500

| | " Rough turned,per cwt. . . . 60 0
" Webs cut out, ce ev om . 75 0
' Finished, kos . 105 0

RailwayAxzles,swågedwithcollarsor sketch,per cwt. . 17 6
From 5 to 6 cwt.,per cwt. . . 206

6 cwt. and upwards,percwt.. oo 236
Forgings all descriptions,accordingto weight and workman-

ship. PistonRods,swagedto any dimensions,accordingto weight.
RailwayTires,of all dimensions; price asperagreement.
All sortsof gun-hoopsas per agreement. .

All theabove-namedproductscan had, either of soft Besse-
mer steel,Siemens-Martin'ssteel,or of puddledi

iron and steel.
All sorts hardBessemer,and.Siemens-Martin'ssteel,for tools,

can alsobe had. =

Terms: Threemonths”billsmadeoutfrom of invoice, or
+ percent.discountfor cash:
The productswillbe deliveredfree, in trucksor on board, atLondon,Liverpool,Hull, Leith,Hamburg,Antwerp, Havre, etc.

In Americanharborsas per agreement.
Agents,

- MESSRs.JONSSON,HER &CO.,GOTHENBURG.
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Ship-Building Works, |
ALSO, |

OTHER POSSESSIONSBELONGING TO

Motala Mekaniska Werkstads Aktie Bolag,
SWEDEN.

& Possessions belonging to Motala Mekaniska Werkstads Aktie Bolag.

Government and Private Railroads.

Tho5 Hunter, Lith.Philad?








