
operation is performed. It is of the utmost importance that 
the flow of air through the grate should be free as possible, 
and, therefore, the slicing should be done thoroughly, but as 
quickly as practicable. This is a point, however, which is more 
generally complied with than the more important ones above 
insisted upon. 

A difference of twenty-flve per cent in economy between 
good and bad firing might undoubtedly be often discovered; 
and, we believe, that with the greater proportion of large­
sho;ed boilers used in this country, the wages of skillful fire­
men might be doubled or trebled with profit, rather than 
substitute for such men those who are either ignorant of 
their duties or unfaithful. 

- .-.-

ARTIFICIAL STONE. 

The future material for houses and engineering structures 
in this country is evidently artificial stone. The wages of 
stone cutters and the high price of labor generally must de­
termine this question. It may be well, therefore, to consider 
some of the inventions, that have been made within the last 
few years, looking to a solution of the important problem. 
Artificial stone can now be made in Europe of undoubted 
strength and durability, and cheaper and better than hewn 
stone. We understand that in this country satisfactory ex­
periments have been made, and there is every probability of 
a general acceptance of this material as soon as the public 
are made aware of all the facts of the case. 

We do not propose to enter into a history of all of the 
mortars, cements, concretes, and tlie like, that have been 
made since the time of the Romans, but to speak of some of 
the modern experiments that have attracted the most atten­
tion from engineers. Perhaps the best known cement or ar· 
tificial stone is the Beton-Goignet. We have had occasion to 
witness the preparation of this celebrated building material in 
Paris, and have examined iiome of the constructions in that 
city and elsewhere, and can therefore speak from personal 
observation. Beton was introduced into France about thir­
teen years ago, by M. Coignet. There was much opposition 
to it at first, and it was only cautiously triQd on construc­
tions of little importance. 

This caution was well founded, as the first mixture was 
unsatisfactory, because it was made of coal cinder with lime, 
and was not found to work well. By progressive experi. 
ments and changes of constituents, M. Coignet finally hit 
upon a mixture that was able to resist all extremes of wea­
ther, and to withstand the severest tests that could be ap­
plied to it.' It is of this invention that we propose to speak. 
Bilton-Goignet is a mixture of a large proportion of sand with 
a small percentage of lime, to which is added a little cement, 
the quantity of the latter varying with the amount of hard­
ness or the rapidity of setting required; it may be said to be 
an artificial stone, formed of sand, lime, and water, capable 
of being used in blocks or in continuous lEasses, for founda­
tions, walls above and below ground, sewers, water pipes, 
floors, pillars, arches, embankments, aqueducts, reservoirs, 
ci.sterns, and the entire walls of buildings, bridges, tunnels, 
flagglng, and, in fact, all structures ordinarily made of brick 
or stone. It is a mortar in which only a very small quantity 
of water is employed to moisten the lime and sand, and in 
which the materials are ground in a mill to a stiff paste, and 
compacted into forms by heavy blows of a peculiarly con· 
structed mallet. As we witnessed the operation in Paris, it 
did not appear any more difficult than ordinary mortar mak-
111g, only that there was more machinery used in the bilton. 

CNSS bracing, and may be made to carry complicated orna­
ments, cornices, and tracings, that would be very expensive 
if they were to be wrought out of solid stone. Fine speci­
mens of statuary have been made of the well mixed mate­
rial. The arches of the basement to the Paris Exhibition of 
1867, which constituted a perfect labyrinth, and were of 
great extent, were formed of five parts sand, one of lime, and 
one fourth cement. In no other way could these vast con­
structions have been completed in time for the exhibition. 
They were visited by thousands of persons interested in the 
subject, and did more to dispel doubts and satisfy engineers 
than any previous works constructed of this material. The 
work was done with amazing rapidity, as the centering was 
often struck within ten hours after the beton was got in 
place, aRd the passages were ready for service in four or five 
days after their completion. The embankment at the Tro­
cadero in Paris, for a quarter of a mile, is supported by a wall 
of Mton forty feet high, and one of the bridges over the Seine 
is built entirely of the same material. In Egypt, the very 
sands which threatened to destroy the Suez Canal have been 
appropriated to the manufacture of sea walls, embankments, 
lighthouses, and vast constructions, by this system of Coig­
net. 

In view of all these facts, it is not surprising that so much 
attention should be bestowed upon artificial stone in this 
country. It cannot be long before we shall discover a cement 
equal tothg best Portland, and the ingenuity of our inven­
tors will 'soon supply improved machinery for working up 
the ingredients. In the construction of the sewers, boule­
vards, and heavy embankments of the upper part of the 
island of New York, it is worth while to consider whether 
the artificial stone is not the best material that could be em­
ployed. In the far West, where stone is scarct', there can 
hardly be a doubt as to the value of beton for building pur­
poses. We have chiefly confined our remarks to the beton, 
because that is most familiar to us, but we do not intend 
to disparage other inventions, which are making their way to 
popular favor, and appear to be worthy of all that has been 
said in their praise. The subject of artificial stone is well 
worthy the attention of our engineers. 

_ ..... -

SUGGESTIONS FOR THE IMPROVEMENT OF RAILWAYS. 

As usual after the occurrence of any severe railway acci­
dent, the recent disaster on the Hudson River Railway has 
showered upoJ? us a large number of suggestions relative to 
the improvement of railways and their management, so as to 
obviate such disasters in the future. A great many of these 
sEggestions emanate from men who have no practical knowl­
edge of railroading, and so little theoretical knowledge as to 
render their suggestions of no value. 

There are others, however, worth consideration. A Boston 
correspondent, referring to the nU:TIerous accidents which 
have lately occurred in depots, by passengers stepping into or 
off from cars in motion, thinks railroad companies are morally. 
responsible, if not legally so, for accidents of this kind, since 
such accidents, resulting from carelessness or imprudence of 
passengers, might be prevented by a change in the construc­
tion and arrangement of platforms in the depots. 

He points out the fact that the platforms are now placed 
so as to leave a space of about two feet between them and 
the cars. Persons walking along the edge of these platforms 
are liable to slip and fall off under the cars, and be injured, 
and are sometimes crowded off in the rush for seats in trains. 

On the average, 1'31 bushels of the mixture of sand, lime, 
and cement, make a cubic foot of bJton, which will weigh 
about 140 pounds, and offur a rosistan!)e of 2ttuns per square 
inch; while ordinary mortar, formed of the same constitu­
ents, will exhibit very insignificant pcwers of resistance. It 
will be seen that the welght of a cubic foot is less than that 
of ordinary building stone, while its resistance to presslue is 
greater. In mortar, a large quantity of water is employed, 
and this, on drying, leaves a porous mass, which possesses 
very slight resisting power. The cost of beton in Paris, two 
years ago, was from $5 to $8 per cubic yard. We have in 
former numbers of this journal given some account of the 
manner in which artificial stone is made, but the revival of 
interest in the subject will warrant us in refreshing the 
knowledge of our readers on the subject. Great care should 
be taken in selecting the ingredients. The lime should be 
hydraulic, in fine powder, well screened to preserve it from 
lumps; and river sand should be used when feasible. The 
grinding mill employed in France is not unlike the one used 
in porcelain man uiacturcs. It consists of an iro!]. cistern, the 
bottom of which 18 perforated, and in the center of which 
l'evolves a vertical shaft, armed with knives, and a board, 
which in each revolution discharges a part of the paste. 
There is a penstock covering the outlet, to regulate the dis­
charge of the Mton. The ingredients are measured into the 
mixing mill in barrows, and during this process, small quan­
tities of water are gradually added. Very much depends 
upon the care bestowed upon this part of the work, as it is 
essential that every particle should be moistened, in order 
that the setting may be more rapid and the stone become 
harder. As good or bad bread can be obtained from the 
same flour, according as the kneading is well or imperfectly 
done, so a hard or a cruuibling cement can be made by en­
tirely or partially moistening and mixing the ingredients. 
The plastic material from the mill is thrown into a mol,l in 
thin layers, and each layer, as it is laid on, is beaten and· 
compressed by the regula]: and even blows of a sixteen pound 
hammer. The successive layers are cross cut, as in plaster­
ing, in order to insure their firm adhesion. The form of the 
mold must depend upon the proposed use of the stone. In 
buildings it may consist of close boarding, kept in place by 

He suggests that a uniform height for platforms in depots 
should be adopted, at least on the same road, and that per­
forated shield plates be attached to both sides of cars, extend­
in" laterally so as to reach over and a little beyond the edges 
of the platforms, and joining the steps of the. cars in a proper 
manner. Also, that shield plates be placed between connect­
ed cars, to prevent passengers from falling between them; 
and that, also, a bridge with side railings should be placed 
between connected cars. 

He further suggests that cars should always be coupled 
and uncoupled from above, instead of from the side as is 
usually the case, and thinks the details of these improve­
ments will offer little difficulty to engineering skill, and en­
tail very little additional cost upon railway companies. 

.. -.-

THE BATTLE OF THE TIRES. 

The question of rubber tires for traction engines is one 
now hotly disputed on the other side of the Atlantic. This 
is about how the matter now stands. 

First, the advocates of the soft rubber tires claim that the 
experiments performed at Rochester, described in one of our 
late issues, were made in the interest of Aveling and Porter, 
and that they were not fair, as the proper proportions of the 
tires were not observed, as they are on the Thompson road 
steamer. Further, it'is claimed, as proof that the manufac­
turers of the rigid tired wheels are really convinced of the 
v,alue of the rubber tires, that Messrs. Aveling and Porter 
have purchased a license to use suc� tires from Mr. Thomp­
son, the patentee. The first of these statements is replied to 
by a denial; and the second is answered by a statement of 
Messrs. Aveling and Porter that they do not avail them­
selves of their license to use rubber tires, because they are 
not yet convinced of their durability and efficiency. 

A correspondent of the Engineer, writing from Glasgow, 
over the signature of "Old Tmction Engine Driver," asks a 
series of questions, which, by implication, may be fairly 
translated into statements in regard to rubber tires, as fol­
lows :-A 6·foot Thompson's tire weighs 6 cwt., and costs 28. 
a pound, or thereabouts. The tires of the Thomson engine, 
with their armor, cost £209-that is, about $1,050 in gold. 
He further states, by implication, that the rubber tires, when 
left to rest in a damp and warm atmosphere, spontaneously 
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evolve the sulphur they contain, and decay, and that the use 
of the armor reduces the tractile power of the wheels, while 
to omit the armor insures the speedy destruction of the rub­
ber tires. He adds that, in his opinion, Mr. Thomson's tire 
possesses certain advantages over ordinary iron tires, which, 
under most circumstances, are not worth the first cost of the 
ru bber, even if the rubber could be got to last, say for three 
years, and under no circumstances are worth the first cost, 
seeing that the performance of the costly tires cannot be de­
pended on for even a few months. He thinks that, in about 
a year, the present purc1lasers of Thomson's tires will be less 
pleased with them than they are now. The replacement of 
a new set of tires will be found a rather costly item in re· 
pairs. 

We give these statements for what they are worth. They 
are not made in that spirit of candor which appeals to the 
inborn sense of truth; and yet they certainly represent an 
existing doubt whether the rubber tires do not cost more 
than they repay in practice. 

There are so few of these engines in use in this country 
that we must rely, for the present at least, upon the facts re­
ceived from foreign sou rces, in making up our judgment. 
The correspondent referred to assumes to speak from the 
card, and yet we feel that it "lfould not be safe to found a 
judgment upon the statements he makes. 

Per contra, we find a letter in The Engineer, in which the 
writer gives his experience as entirely favorable to the dura. 
bility of the rubber tires, both with anti without armor. He 
has found the breakages to be confined chiefly to shoe-plates 
and rivet links. He has worked the tire continuously from 
Sept. 20th to the date of his letter (March), without material 
reduction in its thickness through wear, and he ascribes the 
trouble hitherto met with in the use of these tires to the fact 
that, their proper consistency not being fully ascertained, 
some blunders were necessarily made in this particular. The 
tires described by this correspondent have, he says, drawn a 
load of from 13 to 14 tuns, gross; 260 journeys of 7 miles 
each (1,820 miles, up a gradient of 1 in 10, most of the way), 
with a consumption ot coal averaging 700 lbs. per day, from 
5 A. M. to 2 : 30 P. M. The external surfaces of the tires are, 
he states, only slightly marked, while the surface next the· 
rim of the wheel is as smooth as when first put on. 

The Irish Farmers' Gazette, of March 18th, contains an 
extract from the Scotsman, describing a very successful ex­
periment with a Thompson road steamer made in Dunmore 
Park, on the estate of the Earl of Dunmore-this gentleman 
having invented an improvement on the shoes 'heretofore 
employed to prevent their slipping on wet grass. Lord Dun­
more's invention consists in an addition of "clams " to the 
shoes surrounding the india-rubber tires, converting them, 
as it were, when the steamer is used in plowing, into hob­
nailed shoes. 

The journal quoted, says :-" '1'he field to be broken up had 
lain in pasture for 40 years, and had not been plowed since 
1831. It was therefore extremely tough to work, and the 
ordeal was great both to the road steamer and the plow.. It 

had also rained heavily all the morning and all the previous 
night and day; and as the field had never been drained, it 
afforded ample opportunity for the verification of the evil 
prophecies of those who had declared that no traction engine 
could drag itself, much less a plow, over such land. The en­
gine, however, steamed down the field in the easiest and 
smoothest manner imaginable, and its work was admirable. 
The furrows, 6 inches by 10, were beautifully turned over, 
closely packed, giving a nice shoulder and a capital seed 
bed. Notwithstanding all the adverse circumstances, there 
was not a hitch but what would have occurred to an ordinary 
swing or double-furrow plow. Horses brought into the field 
in the morning sunk into the soil three inches." 

The rapidity wlth which the work was performed, and the 
number of furrows simultaneously turned, are items not 
mentioned in the extract alluded to, so we can form no 
opinion upon the results of the experiments in these partic­
ulars. 

The old proverb, "that there are two sides to every story," 
is singularly illustrated in this controversy. Time will be 
the arbiter of this, as of otber questions of importance. The 

evidence is not all in yet. 
•.•. -

EMPLOYMENT OF FEMALES IN NEW Y ORK. 

The labor of women is largely employed in this city, the 
constant immigration keeping the market overstocked, and 
preventing anylhing like a rise in wages. Of 2 4,000 hands, 
distributed among the trades of bonnet-frame making, paper­
box making, bookbinding, paper-collar making, shoe fitting, 
cap making, hotel and restaurant attending, artificial flower 
making, hair weaving, and lace sewing, we find that the 
earnings generally average about seven dollars per week, for 
work of ten hours per day. Putting such peculiar and lim­
ited trades as satchel sewing and type setting out of consid. 
eration, it must be admitted that the average wages paid to 
women are small, and that employers get full value for their 
money. A good shoe-fitter will earn $20 or $22 a week; a 
lace sewer ahnost as much; while the run of wages to women 
compoEitors is about 20 per cent below men's. A great 
many females are employed in tobacco stripping-work so 
simple that mere children can do it, and the pay is from $3 
to $5.per week. The wages of paper-collar makers are no 
higher, and this large trade employs 4,000 hands in the city 
of New York. 

The Star, to which' we are indebted for some of the above 
figures, states that " no girl, who values her health, should 
work at folding and stitching." 

The condition of many of these working girls is one of 
extreme hardship. Many are constantly out of employment, 
and when employed, their wages scarcely suffice to supply 
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