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A FUEL EFFICIENCY TEST OF AUTOMOBILES.

Never before has there been held in this country an
automobile contest having so many participants as
had the Two-Gallon Efficiency test, conducted by the
Automobile Club of America on Saturday of last week.
Not only were the entries seventy-one in number, but
the proportion of starters was large, there being sixty-
five machines in all. The main object of the test was
to determine the fuel consumption per mile of the
various automobiles. First, second, and third prizes,
consisting of a valuable gold punch bowl and a silver
cup and medal, were awarded to the three cars that
made the highest scores.

The score of each car was obtained by multiplying
the total weight of the car when loaded (to which
weight 800 pounds were arbitrarily added) by the
distanee run. Thus, in reality, the contest was placed
on the ton-mile basis, which would cause the large,
heavy ears to win over those of lighter weight if the
former were not handicapped. This, it seemed, must
be so, since ordinarily gasoline consumption does not
increase directly with the weight, and a heavy car is
found to be much cheaper to run per ton-mile than a
light ear. Despite this well-known fact, the committee
in charge penalized the light cars by taking the weight
of all two-cylinder machines as but 75 per cent of their
actual weight, and that of the single-cylinder cars as
but 70 per cent. The test favored the heavy four-
cylinder cars, therefore, and it seemed well-nigh im-
possible that any other type of car could win. The sur-
prising result was, however, that the winner happened
to be a four-cylinder light-weight runabout of the air-
cooled type, a car which is a distinctively American in-
vention. This machine, weighing with driver and ob-
server 1,500 pounds, ran from 57th Street and the East
River to North Haven, Conn., a distance of 87 miles,
upon two gallons of gasoline, at an average speed of
1715 miles an hour. When the fact is considered that
the first 35 miles of road were in a very muddy condi-
tion, owing to a cloudburst occurring while the car
was traversing them, it seems quite possible that a dis-
tance of 90 miles, or 45 miles per gallon, could have
been covered had the road been dry. The automobile
editor of this journal, who had the pleasure of being
the observer on the winning car, believes that this
distance could readily have been covered in fair
weather and with dry roads, in view of the facts that
the low speed had to be used on a considerable number
of hills that could otherwise have been mounted on the
h'igh gear, and that the dampness of the air necessi-
tated the opening of the needle valve of the carbureter
more than is required on a pleasant day.

The car that won the second prize was likewise one
of the latest types of air-cooled cars that American
ingenuity has devised and perfected. The distinctive
feature of this car’s motor is that the cylinders are
incased in aluminium jackets, through which air is
forced by a powerful gear-driven blower, while in con-
tradistinction to this system the motor of the winning
runabout is cooled only by the natural draft of air as
the. car moves; forward, the motor in this case being
placed transvérsely at the front of the car and also
being provided with auxiliary mechanically-operated
exhaust valves, to aid in the quick expulsion of the
burnt gases. The needle valve of the carbureter also
can be adjusted from the driver’s seat. This is a very
good feature, that is found on scarcely any other make
of car. Both of these machines are familiar to our
readers from descriptions published in our automobile
number of January 13 and previously. A car of the
same make as the winner holds the transcontinental
record, which was made in less than 33 days.

The car which obtained third place was a well-known
French make of 4-cylinder water-cooled machine. This
car had a score of 180,642, as against the 200,100 of
the winner and the 194,953 of the second car. It
weighed 3,110 pounds, and covered 46.2 miles, while
the second car weighed 3,270 pounds, and made 47.9
miles. The cost of running per ton-mile of the first
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six cars, figured with fuel at 20 cents per gallon, is
0.613, 0.517, 0.556, 0.559, 0.500, and 0.640 of a cent re-
spectively. The fourth machine was a large French
car with a record for fuel economy; the fifth was an
18-passenger bus; and the sixth a light tonneau having
the same make and size of engine as the winner. A
one-cylinder buckboard made 101.6 miles, and a single-
cylinder tonneau carrying four people, 56.8.
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PREVENTION AND MASTERY OF DISEASE.

It is probable that most of us have heard more or
less about the remarkable success which attended the
efforts of the Japanese to prevent and control disease
among their armies in Manchuria; but it has remained
for Major Louis L. Seaman to place the full facts
before the world in a work to which he has given
the appropriate title “Real Triumph of Japan.” The
high reputation of Major Seaman as an army surgeon,
and the fact that his assertions are based upon per-
sonal observation during his presence with the armies
in Manchuria, place the statements contained in his
work, extraordinary though they be, beyond all ques-
tion as to their veracity and accuracy.

It is shown by Longman’s Tables that for nearly two
centuries past, in wars that extended over any great
period of time, on an average at least four men have
perished from disease to every one who has died of
wounds. In the late Boer war 8,221 officers and men
were sent home on account' of wounds, while 63,644
were invalided home by disease. Major Seaman quotes
from Vital Statistics for 1898, in which the Surgeon-
General of our army shows that while deaths from bat-
tle casualties were 293, those from disease amounted
to 3,681, or 14 from disease to 1 from casualty. These
surprising figures are compared with the record made
by the Japanese. The Japanese statistics show that
from February, 1904, to May, 1905, although 52,946
were killed or died from wounds, only 11,992 died
from various diseases. That is to say, only one died
from sickness to every four and one-half men who
died in battle or from wounds.

This complete reversal of the statistics of the two
leading nations of western civilization constitutes, ac-
cording to Major Seaman, the real triumph of Japan;
for it is a fact that in their war with China only ten
years before, the Japanese lost about the same average
as that which prevailed during our own civil war,
namely, three from disease to one from bullets. In
that war they realized that disease was even more
fatal than the enemy’s weapons, and in the intervening
years they set out to master the invisible foe wit
a success te which the statistics, as above given, bear
eloquent testimony. These results were obtained by
careful study of military sanitation and hygiene, and
by a most thorough bacteriological examination of
the water along the line of march and in the vicinity
of the camps. The water-testing outfit formed part of
every sanitary detachment, and every foraging and
scouting department was accompanied by a medical of-
ficer, who made an examination of the water to be
used by the troops. In view of tlie extraordinary facts
developed as the result of Major Seaman’s investiga-
tion, it is not putting the case too strongly to say that,
as matters now stand, the medical corps has as much,
if not more, to do with the winning of campaigns and
the mitigation of the horrors of war as any other
department of the army.

FIREPROOF QUALITIES OF REINFORCED CONCRETE.

In a recent issue we drew attention to the fact that,
because of its strength, resiliency, and monolithic or
one-piece construction, reinforced concrete was admir-
ably adapted tc resist the shock of earthquakes, and we
strongly recommended the system for the rebuilding
of San Francisco. -We now wish to emphasize the fact

that armored concrete is equally well adapted to resist

the fierce’ heat of such a conflagration as that which
completed the ruin of the city. Mention should first be
made, however, of certain, additional facts which have
come to light regarding the behavior of reinforced con-
crete buildings that were exposed to the most destruc-
tive shocks of the earthquake. The first case is that
of the bell tower of the Mills Seminary, which, al-
though it is some 75 to 80 feet in height, was not
even cracked by the severe shaking to which it was
subjected. The other two instances are to be found in
Stanford University, where the Museum Building and
Roble Hall, both built of reinforced concrete, are
standing practically intact amid the widespread ruin,
and in some cases the absolute demolition, of the
other buildings of the University, all of which were
massively constructed with a special view to withstand-
ing earthquake shock. Two wings built of brick had
been added to the Museum Building since its comple-
tion. These were thrown down, while the concrete
structure passed through the ordeal satisfactorily.
Roble Hall is built with concrete walls and floors of
wood. The only damage to this building was due to
the falling of a chimney, which broke through the
floors, killing one of the inmates.

As to the ability of reinforced concrete to stand the
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test of fire, although there are no advices at hand to
show that any such construction was put to severe fire
test in San Francisco, enough has been learned in ex-
perimental tests made for building departments, and
particularly in an exceedingly fierce fire which oc-
curred to a concrete building in Bayonne, N. J., three
or four years ago, to render it certain that buildings of
this type would have passed through even the San
Francisco ordeal satisfactorily.

One of the most conclusive tests by fire, loading, and
water was that made last year by the Bureau of Build-
ings of New York city of a reinforced concrete floor,
carried on two reinforced concrete girders, supported
by four columns. The purpose of the test was to de-
termine the effect of a continuous fire below the floor
of four hours at an average temperature of 1,700 deg.
F., the floor carrying a load of 150 pounds per square
foot. At the end of four hours, the red-hot floor was to
be subjected to a stream of cold water for five minutes,
and then the upper side of the floor was to be flooded
at low pressure. As the result of the test there was
some flaking of the surface of the concrete, which did
no material damage to the building. A stream of water
knocked off the concrete from the bottom at one of the
girders at the center, exposing the metal rods for a
few fget, and there were some slight cracks of no ma-
terial significance. With the exception of these de-
fects, the whole floor system, in spite of the severe
ordeal through which it passed, was found to be in
excellent conditicn. The test was carried out under
Prof. Ira H. Woolson, of Columbia University, and on
the satisfactory results achieved the system received
the approval of the Bureau of Buildings of the City of
New York, for whom the test was made.

But the most severe test, the one which is generally
accepted by engineers and architects as proving on a
large scale the fire-resisting qualities of reinforced con-
crete, was the fierce fire which burnt out the mill of
the Pacific- Coast Borax Company at Bayonne, N. J.,
on the night of April 6, 1902. The building, which
measured 200 feet by 250 feet, was four stories high
in the main portion, and the remainder consisted of a
single-story wing.  The fire, which started from the
bursting of an oil main and was fed by a large amount
of inflammable material, was an exceedingly hot one;
as was proved by the amount of fused cast iron from
the machinery and copper from the dynamos and mo-
tors, which was found on the various concrete floors
(themselves intact) after the conflagration. Everything
that the building contained was completely burnt up,
and nothing but the monolithic concrete structure re-
mained. This was found to be in absolutely perfect
condition, so much so that.the building was put in first-
class shape at a cost of less than one thousand dollars.
Evidence of the ability of such a structure to pass
through a severe fire test, and yet maintain its in-
tegrity, was found in the fact that although the heat
must have exceeded 2,000 degrees, the side walls, four
stories high and 200 feet long, without any cross walls
to tie them, were found, at the conclusion of the fire,
to be absolutely in line, both vertically and horizon-
tally.

The question of the extensive use of reinforced con-
crete in the rebuilding of San Francisco is greatly de-
pendent upon the attitude which may be taken by the
San Francisco labor unions, which hitherto have op-
posed the system so vigorously and successfully, that
of late but little of it has been used. We note, how-
ever, from press dispatches, that the unions have
signified their intention to suspend all restrictions
which might hinder the rapid rebuilding of San Fran-
cisco, and it is to be hoped that this conciliatory and
humane attitude will be extended to cover the impor-
tant question of constructive materials.

.

THE GOVERNMENT AS A CEMENT MANUFACTURER,

The government wants Portland cement, and wants
it badly. With twenty-four big irrigation projects
under construction, requiring hundreds of thousands of
barrels of cement, the engineers are finding it next to
impossible to obtain anything like the quantity needed.
The unprecedented demand for this commodity all over
the West has already overtaxed the capacity of the
mills, and almost without exception the government’s
requests for bids are turned down. Apparently no
manufacturers west of the Mississippi are -able to sup-
ply new orders. In reply to inquiries from the gov-
ernment they state that owing to the unusual demand,
new orders cannot be accepted for several months to
come. Recently proposals were requested from eight
manufacturers and dealers in cement for 2,000 barrels
required on an Idaho project. Only one proposal was
received, and that was at a rate fifty per cent higher
than the firm would have sold a few months ago.
Still later invitations for bids for several thousand
barrels were sent to twenty-three dealers. Again but
one firm submitted a bid, and this was nearly sixty
per cent higher than the normal profitable rate of sale
by this firm. Other attempts to purchase cement have
been similarly unsuccessful.

The Reclamation Service is gravely concerned. It
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has let contracts for structures involving millions of
dollars, and a failure to secure cement as needed, en-
tering as it does so largely in the work, will be disas-
trous. Owing to the inaccessibility of many of the
government works, the transportation of cement is
difficult and costly. This was particularly the case in
Salt River Valley in Arizona, where the great distance
from existing mills and the expensive wagon haul
made the cost prohibitive. After making thorough
investigation of the cost of bringing in cement for the
Roosevelt Dam and other structures, the government
erected its own mill, and for several months past has
been turning out daily hundreds of barrels of first-
class cement at a price far below the cost of cement
shipped in. It is known that materials required for
manufacturing cement of good quality exist near sev-
eral of the other projects, and private parties should
embrace the opportunity to go into the business. From
the present outlook, however, the government seems
to have a choice of shipping from the far eastern sea-
board or from Europe, or of manufacturing its own
cement.

SOME FEATURES OF THE GREAT EARTHQUAKE,
BY H. A. CRAFTS.

I was afforded an excellent opportunity to observe
the effects of the great California earthquake of April
18, 1906, being in San José at the time of the shock
Then, in about an hour, I left for San Francisco over
the Southern Pacific Coast line, which traverses the
west shore of San Francisco Bay from Palo Alto on
the south to the center of the city on the north,

At San Bruno, fifteen miles south of San Francisco,
the train was halted on account of damaged track,
and the great majority of the passengers started on
afoot. As for myself, I walked about twelve miles,
when I was overtaken by the train which had finally
managed to creep across the shaken track and proceed
on its way.

I then went as far as the Valencia Street station, in
the southern quarter of San Francisco. At that point
I ascertained that it would be impossible to get
through the city and across the bay to Oakland; and
having started for the last-named point to learn the
fate of my family, I concluded to turn back and pro-
ceed to San José, or wait at some small town on the
peninsula until such time as I could make my way
vie San Francisco.

I walked back some five miles, and then took a train
back to San José, arriving there at six o’clock P. M.,
just twelve hours from the time of my departure.
Meantime I had traveled fifty miles of the worst-affect-
ed territory and returned.

I am of the opinion that when the relative force of
the earthquake has been approximately measured, it
will be found that the point of greatest energy was in
the vicinity of San José. I am quite sure from my
pérsonal observations that the shock at San José was
much more severe than that at San Francisco.

There is no point that apparently received so severe
a shock as San José and some of the smaller towns
next north of it on the peninsula, excepting Santa
Rosa, and that town is almost exactly the same dis-
tance north of San Francisco as San José is south.
Thus San Francisco might be taken as the center of
the disturbance, with a constantly-increasing force
both north and south for distances of fifty miles, from
whence outward the force constantly diminished.

Now as to the disturbance in an easterly and west-
erly direction: The next day I took a train for Oak-
land, on the east side of the bay, and was surprised to
observe that that strip of country had been far less
affected than the strip that I had traversed the day
before. There were a few chimneys down along the
route, and when I reached my home in Fruitvale, a
suburb of Oakland on the southeast, there was hardly
any evidence that an earthquake had struck the section
the day before.

Of course, the effect westward of San Francisco
could not be judged, because there is the boundless
Pacific; and if there were any upheaval at all, it came
in the shape of a tidal wave, and I have yet to hear
that any such phenomenon occurred in that direction.
Eastward still. of Oakland there was a constantly di-
minishing tremor. Stockton, sixty miles inland from
the Golden Gate, reported but a comparatively slight
disturbance. So there is the approximate area of the
great terrestrial disturbance.

Now as to local effects. At the time of the shock I
was in bed in a small room in the rear of the second
floor of a large square-frame dwelling on North Third
Street, San José. I had wakened some fifteen minutes
before, and was trying to get one more nap before
arising. Suddenly I was aroused from a half-slumber
by the sound of a rush and a roar outside, and in a
second the whole house was swaying from side to side
and straining in every part.

Then there was a momentary lull, after which came
the supreme shock. The house appeared to heave up
and down and sway from side to side at the same
time, just as if it had been suddenly cast upon a roll-
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ing sea. The terrible force appeared to gain strength
continually, and it seemed as if the whole structure
would be wrenched in pieces and flung to the ground
in a heap of ruins. In the meantime the roar outside
had become almost deafening, and this was punctuated

with crash after crash of falling buildings in distant

parts of the town.

Then all was calm, and that calm was almost as
terrifying as the storm that had just ended, for who
could tell what was coming?

Upon rising I found my washstand, which had stood
back against the east wall of the room, moved out from
the wall at its south end about a foot, while all around
the carpet was drenched with water that had been
spilled from -a large ewer that had stood in a bowl
upon the washstand.

Hastily dressing, I went into the street. The sky
above was perfectly clear and the sun was just rising.
The air was balmy, and not a breeze stirred the leaves
upon the trees. Looking up and down the streets, a
gray dust could be seen rising, not only from the
earth itself, but from the wreckage that strewed the
whole city.

I turned the next corner going west, and came sud-
denly- to a large square two-story frame dwelling, that
had had its back broken at the second floor joist and
had yawed off to one side, the first story meantime half
collapsing and the upper story resting upon it intact.
Hovering around its portals were some half dozen
half-clad, distracted women, and I heard one of them
remark that, they had all-got out alive, and that there
had been eight persons in the house at the time of the
shock. )

That was a sample of some of the work done in San
José. 1 did not remain to inspect the town, but hur-
ried to the train. When I returned in the evening, a
friend told me that San José was a wreck. This should
be qualified, however. There was hardly a building
in town that did not show some effects of the earth-
quake. Not one chimney in a hundred was standing.
The business part had been more badly damaged than
the residence part; hardly a front was intact, while
many buildings had entirely collapsed. About thirty
persons had been killed, including several entire fam-
ilies.

I took the 6:10 train for San Francisco, and it was
a continuous succession of wreckage all the way up
the track. There are about a dozen fair-sized towns be-
tween San José and San Francisco, including Santa
Clara, Palo Alto, Redwood City, and San Mateo. Santa
Clara was hit fully as hard as San José, but no one was
killed. At Palo Alto the buildings of the Leland Stan-
ford, Jr., University were badly wrecked, At Redwood
City the new courthouse was about ruined.

Either coming or going I caught glimpses along the
principal business streets of these towns, and there
were regular windrows of ruins stretching up either
side of the streets as far as there were any buildings
of a considerable size. - ‘

The railroad as far as San Bruno was in fairly good
condition, but it must be remembered that it is built
over a very low and level tract of country, with no
filled grades to speak of. But north of San Bruno
there are several arms of the bay marsh lands reach-
ing up into the peninsula, and across these the rail-
road 'démpany was compelled to construct grades that
vary from four to ten feet in height above the marsh
level.

Here it was that the earthquake put in some of its
heavy licks. The earth embankments were sunk and
cracked and the track twisted into serpentine shape for
long distances. ,

And presently we came to the great cemeteries wher
the dead of San Francisco have been buried for
fifty years. Thousands of headstones and monuments
were overturned, and the elaborate gateways wrecked
in various ways. Here I had a talk with a railroad
employe who lives in the vicinity. He informed me
that when the shock came, he was on his way to the
small station to draw a pail of water. The motion
of the earth was so violent that he was thrown off
his balance, and he fell to the ground.

He said, however, that he was not very badly scared
until he looked over into the cemeteries, and there
saw “all the gravestones dancing a jig,” to use the
man’s own language.

Now let us refer briefly to the various topographical
characteristics of this region: San José stands about
midway east and west in the upper end of the Santa
Clara Valley. About twelve mileg east stands the
inner coast range, and about the same distance to the
west stands the Santa Cruz or outer coast range.
Neither of these rangss was badly shaken. San José
stands about ten miles south of the southern extremity
of the bay of San Francisco and upon a level plain
composed of an alluvial soil.

The peninsular towns mentioned are at about -the
same level, but the outer coast range swings eastward,
so that the valley land narrows down rapidly as one
goes north.

The district traversed on the east side of the bay is
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also at about the same level, and forms a comparatively
narrow strip of land between the bay and the inner
coast range. .

Some might say that the terrible peninsula was the
point of greatest insecurity, but San José, quite a dis-
tance south of the base of that arm of land and in the
midst of a landlocked valley, got just as bad a shaking
as did the peninsula.
THE ADVANTAGES AND LIMITATIONS OF REINFORCED

CONCRETE.

A paper read by Mr. Charles S. Hill before the Asso-
ciation of Portland Cement Manufacturers so admir-
ably reviews the merits and defects of reinforced con-
crete that it may not be deemed amiss to summarize
it here.

The capacity of resistance to tension. of concrete,
says Mr. Hill, is much less than the ultimate com-
pressive resistance; when a concrete beam, for exam-
ple, is subjected to transverse loading, it fails by tear-
ing apart on the tension side. The purpose of the
combination of concrete and steel known as reinforced
concrete is to supply the deficiency of tensile strength
in concrete—to make possible the construction of a
beam or other member almost entirely of concrete,
but which shall, by having imbedded in it steel rods
of desired shape and suitable cross-sectional area in
proper positions, possess a high capacity to take ten-
sile stresses. The fundamental theory of the combina-
tion is that the disposition of the concrete and the
steel in the section is such that the two elements act
as a single unit, all stresses being divided between the
concrete and the steel where the latter occurs.

Actual construction of reinforced concrete 1.'1ls some-
what short of reaching this theoretical perfection; it
is not possible to distribute the steel perfectly through
the concrete nor is it possible to secure that absolute
adhesion between the concrete and steel which is neces-
sary to perfect transmission of the stresses from one
material to the other. These defects have to be al-
lowed for in practical design; they may be reduced to
quite minute proportions by good design and good
workmanship, and they may be so accentuated by poor
design and poor workmanship that a weak and danger-
ous material results.

Premising reasonably good design and workmanship,
the claims which reinforced concrete presents. as a
structural material are sound and important. The
compressive resistance of concrete is about ten times
its tensile resistance, while steel has about the same
strength in tension as in compression. Volume for
volume, steel costs about fifty times as much as con-
crete. For the same sectional areas, steel will support
in compression thirty times more load than concrete,
and in tension three hundred times the load concrete
will carry. Therefore, for duty under compression
only, concrete will carry a given load at six-tenths of
the cost required to support it with steel. On the
other hand, to support a given load by concrete in
tension would cost about six times as much as to sup-
port it with steel. If, then, the various members of a
structure are so designed that al! the compression
stresses are resisted by concrete and steel is introduced
to resist the tensile stresses, each material will be
serving the purpose for which it is cheapest and best
adapted .and one of the principles of economic design
will be fulfilled. This is the economic claim which
reinforced concrete presents as a structural material.

Other important advantages secured in the combina-
tion of concrete and imbedded steel are: that the pro-
tection of the metal elements from corrosion is prac-
tically perfect; that the fire and heat resisting quali-
ties of a masonry structure are secured at about the
cost of a more or less temporary unprotected steel
structure. That concrete is an- almost perfect pro-
tection of steel from corrosion, is a fact almost beyond
reasonable dispute. Both theory and the evidence of
actual experience support this statement. It is to be
noted, however, that concrete, to be effective in pre-
venting rusting, must be dense, without voids and
cracks, and in close contact with the metal at all points.
The fire-resisting qualities of concrete have been sub-
jects of much dispute. Theoretically, concrete being
a hydrated compound should disintegrate with the ex-
pulsion of the water of hydration by heat. Practical-
ly, however, such disintegration must be very slow be-
cause of the high temperature required to drive off the
water and because of the poor heat conductivity of
the material. To set against whatever weakness con-
crete may have in the respect mentioned, we have the
indisputable evidence that concrete structures have
met the requirements of the most severe municipal
fire tests and have successfully withstood the attacks
of actual conflagration. ‘

The rapid growth of reinforced concrete in public
favor has been little short of marvelous. It is now
used for nearly every form of structure for which tim-
ber, steel, or masonry is suitable. Indeed, its greatest
evil is that it has been crowded into uses for which
there is small warrant for its adoption as compared

(Continued on page 387.)
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TYPICAL SYSTEMS OF REINFORCED CONCRETE
CONSTRUCTION.

Of the interesting features of modern civil engineer-
ing, interesting because of their extreme novelty and
successful application, reinforced concrete is probably
most noteworthy because of its unique adaptability.
How striking is the influence of steel reinforcement

Fig. 1.—These Beams Are Designed to Carry the Same
Load. The Upper is of Reinforeced Concrete, the
Lower of Plain Concrete.

Fig. 3.—A Reinforced Concrete Pier for Railway
Traffic.

is best exemplified by a reference to Fig. 1. There
two beams are shown designed to carry ordinary
floor loads, the one made entirely of concrete and
the other of concrete with a sheet of expanded
metal imbedded in the tensile portion of the beam.
The saving in mere weight of concrete alone is ap-
parent; and when we remember that the adoption
of floor beams entirely of concrete means an increase
of thickness of nine inches, or assuming five to eight
floors, an increase in the total height of the building
(with extra cost of higher and heavier walls, together
with heavier foundations to carry them) of from four
to six feet, we see that even as regards initial outlay
for materials, the introduction of steel reinforcement
into concrete construction is of importance.
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So far as economy in initial cost of materials is con-
cerned, reinforced concrete is undoubtedly cheaper than
either concrete or steel alone. It is not very easy to
demonstrate this economy except by comparative cost
in individual cases, but an approach to a systematic
comparison has been made by Mr. Walter Loring Webb,
as follows: A cubic foot of steel weighs 490 pounds. As-
sume as an average price that it can be bought and
placed for 4.5 cents per pound. The steel will therefore
cost $22.05 per cubic foot. On the basis that concrete
may be placed for $6 per cubic yard, the concrete
will cost 22 cents per cubic foot, which is 1 per cent
of the cost of the steel. Therefore, on this basis, if it
is necessary to use as reinforcement an amount of
steel whose volume is in excess of 1 per cent of the
additional concrete which would do the same work,
there is no economy in the reinforcement, even though
the reinforcement is justified on account of the other
considerations. Assuming 500 pounds per square inch
as the working compressive strength of concrete, and
16,000 pounds as the permissible stress in steel, it re-
quires 3.125 per cent of steel to furnish the same com-
pressive stress as concrete. On the above basis of cost,
the compression is evidently obtained much more
cheaply in concrete than in steel—in fact, at less than
one-third of the cost. On the other hand, even if we
allow 50 pounds per square inch tension in the con-
crete and 16,000 pounds in the steel, it requires only
0.31 per cent of steel to furnish the same strength as
the concrete, which shows that, no matter what may
be the variation in the comparative price of concrete
and steel, steel always furnishes tension at a far
cheaper price than concrete, on the above basis, at less
than one-third of the cost. The practical meaning of
this is, on the one hand, that a beam composed wholly
of concrete is usually inadvisable, since its low tensile
strength makes it uneconomical, if not actually im-
practicable, for it may be readily shown that, beyond a
comparatively short span, a concrete beam will not
support its own weight. On the other hand, on ac-
count of the cheaper compressive stress furnished by
concrete, an all-steel beam is not so economical as a
beam in which the concrete furnishes the compres-
sive stress and the steel furnishes the tensile stress.
This statement has been very frequently verified when
comparing the cost of the construction of floors de-
signed by using steel I-beams supporting a fireproof
concrete floor, and that of a concrete floor having a
similar floor slab but making the beams as T-beams
of reinforced concrete. y

A good idea of reinforced concrete construction can
be obtained from Fig. 3, which is an isometrical pro-
jection of a portion of a pier strong enough to carry
the heaviest railway traffic. The disposition of the
steel work is shown in the piles, the main girders, and
beams; and the manner in which the steel rods run-
ning along the tensile or bottom side of the girders
and beams are bent up over the top of the pile, which
is here the tensile member (the beams being continu-
ous), and then down again to the bottom of the girders
and beams, is most instructive.

The sections of the steel employed vary in different
systems, being round, flat, square, angle, and tee
(Fig. 2). In all cases the simplest section is the best,
as it costs less, and readily allows the concrete to be
rammed into the closest contact with the entire surface
of the armoring. In America the Ransome system
is most extensively used—a system in which a bar
of twisted steel is employed. Small sections are better
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than large ones, for by their use we obtain a more
uniform distribution of stress in the steel; we can also
readily bend and work them into any required shape;
and finally, the most economical disposition of material
is obtained, the metal being placed at the maximum
distance from the neutral axis.

Expanded metal meshing (Fig. 6) is increasingly

Fig. 4.—Method of Joining Columns and Floors.

Fig. 6.—Expanded Metal.

employed, more particularly in the lighter forms of
construction. It consists of sheets of metal which have
been mechanically slit and expanded, so as to produce a
network. This type of reinfcrcement has many and ob-
vious advantages. Its mere existence is proof of good
steel, and ‘it forms an excellent key for concrete tco
thin to permit reinforcement in the form of rods; thus
it is very useful for concrete plaster, ceiling, and parti-
tion wall work. A good example of reinforced con-
crete in which expanded metal is used may be found
in the Monier system (Fig. 5). An improvement on
this system is the Clinton method (Fig. 11) of using
an electrically welded wire netting in combination with

Fig. 7.—Ransome System of Erecting Columns.

Fig. 8.—Wood Centering and Ransome Steel Bars for 50-foot

Floor Span.

TYPICAL SYSTEMS OF REINFORCED CONCRETE CONSTRUCTION.
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Fig. 9.—Concrete Power Plant in Course of
Construction.

concrete. Clinton" fabric consists of drawn wire of
6 to 10 gage, which may be made in lengths up to
300 feet. The system is therefore a continuous bond
system, which prevents the entire collapse of a span
unless the weight imposed is sufficient to break all
the wires.

CoLumNs AND PiLes.—Reinforced concrete columns
are made with either square, rectangular, or circular
sections. They are reinforced with from four to
twenty rods, the diameters of which vary from 3 to
214 inches. The rods are placed as nearly as practicable
to the circumference of the column, so as to give the
greatest radius of gyration for the section; but they
are never placed so near the surface that they have not
at least one or two inches protective covering. The
steel so disposed is able to take up the tensile stresses
which may be induced in the column by eccentric load-
ing, lateral shock, wind pressure, and the pull of
belting,

Columns and piles are made in wooden boxes, each
consisting of three permanent sides and a fourth side
which is temporary and removable. Under the patent
rights of Francois Hennebique the reinforcing is placed
in these boxes, and adjusted by gages to within one
or two inches of the sides. The concrete is laid and
rammed, about six inches at a time, with small hand
rammers. The open side of the box is built up by bat-
tens fitting into grooves in the permanent sides, as the
work proceeds; this enables inspection of the work to
be made, and facilitates the placing of the ties at the
proper positions. The ties are made of round wire
3-16 inch diameter and are dropped down over the top
of the steel rods. They are spaced from two-inch cen-
ters at the bottom and top, to twelve-inch centers in
the center of length of the coiumn, and are intended
to prevent the steel rods from spreading out under the
action of longitudinal loads. Fig. 4 shows the method
of joining columns to the floor.
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In the Ransome columns as exemplified in a recently
constructed factory building (Fig. 7) the vertical rein-
fcrcement consists of round rods with the connections
made about 12 inches above the floor line. In order that
these rods might be continuous the ends were threaded
and connected with sleeve nuts, thereby developing the
full strength of the rods. Horizontal reinforcemen:
was also used, consisting of hoops formed by a spiral
made from 34-inch diameter soft wire, having a pitch
or spacing of 4 inches in the basement columns, and
gradually increasing to a pitch of 6 inches in the top
story (Fig. 12).

According to Mr. Henry Longcope the first innova-
tion in concrete piles was the sand pile, produced by
driving a wooden form in the ground and withdraw-
ing it, the hole being filled with moist sand well
rammed. The next method adopted was to drive a
metal form into the ground and after withdrawal to
fill the hole with concrete. This was not successful,
as it was open to the serious objection that on with-
drawing the form, the ground would collapse before the
concrete could be inserted. Still another method was
introduced, which consisted in dropping a cone-shaped
five-ton weight a number of times from a considerable
height, in order to form a hole, which was afterward
filled with concrete. This method never passed the ex-
perimental stage. Coming to more successful systems
we may mention a method of molding a pile of con-
crete, allowing it to stand, and then driving it into the
ground, a cap being used to protect the head.

Of modern systems which have proven successful

Fig. 10.—Slabs of Concrete Ready for Roof.

opportunities for complete inspection before driving and
the fact that they save time because they can be cast
while excavation is going on. After being driven they
can be loaded immediately. Naturally they present
considerable skin friction. The making of these piles

Fig. 15.

Fig. 17.

Types of Reinforced Concrete Arches.

Gilbreth’s pile must first be recorded. Gilbreth uses
a molded corrugated taper pile, cast with a core hole
the entire length of the pile, which is jetted down by
a water Jet and finally settled by hammer blows.
Features which recommend the Gilbreth piles are the

Fleclric Welded fabree

Fig. 11.—Clinton System Using Electrically Welded Fabric.

TWISTED STEEL BARS

TwiSTED STEEL BARS

Twisren Jreer Bars

Twisren Jreee Bars

Fig. 12.—Ransome Floor System With Beams.
TYPICAL SYSTEMS OF REINFORCED CONCRETE CONSTRUCTION,

above the ground surface also does away with the
possibility of their being damaged or squeezed out of
shape by the jar occasioned by driving forms for ad-
joining piles.

Still another method is used by Raymond. Under
this system piles are usually put in by either of two
methodé, the jetting method or the pile core method.
The water jet system is used only where the material
penetrated is sand, quicksand, or soft material that will
dissolve and flow up inside the pile when the water
is forced through the pipe, thus causing the shell
to settle until it comes in contact with the next shell,
and so on until the desired depth has been reached.
The shells are filled with concrete simultaneously with
the sinking process, and when necessary spreaders are
attached to keep the hole in perfect line with the pipe.
The Y+inch pipe is left in the center of the pile and
gives it greatly increased lateral strength. If desired,
the lateral strength may be further increased by in-
serting rods near the outer surface of the concrete.
By this method, piles of any size up to two feet in
diameter at the bottom and four feet at the top can be
put through any depth of water and to a suitable pene-
tration in sand or silt (water sediment).

The pile-core method is the one most generally used
for foundation work and consists of a collapsible steel
pile core, conical in shape, which is incased in a thin,
tight-fitting metal shell. The core and shell are driven
into the ground by means of a pile driver. The core
is so constructed that when the desired depth has been
reached it is collapsed and loses centact with the shell,
so that it can be easily withdrawn, leaving the shell or
casing in the ground, to act as a mold or form for the
concrete. When the form is withdrawn, the shell or
casing is filled with carefully mixed Portland cement
concrete, which is thoroughly tamped during the fill-
ing process.

The simplex system uses another method in which
the driving form consists of a strong steel tube, the
lower end of which is fitted with powerful tooth jaws,
which close together tightly, with a point capable of
penetrating the soil when driven and also capable of
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opening automatically to the full diameter of the tube
while being withdrawn. The point of the form closely
resembles the jaws of an alligator. At the same time
the form is being withdrawn, the concrete is deposited.

It is so evident that concrete is vastly superior to
wood in the construction of piles that it is almost
superfluous to mention the points of superiority. Con-
crete is not subject to rot or the ravages of the teredo
worm, neither can the piles constructed of concrete be
destroyed by fire, and no cost is attached for repairs.
While it is not possiblé to give accurate statistics as
to the life of a wooden pile, as it varies so much under
different conditions, yet we know that in some cases
a wooden pile is rendered worthless in a very few
years, especially when the surrounding material is
composed of rotted vegetation, or where the pile is
exposed by the rise and fall of tides. It is also impos-
sible to state the exact cost of a concrete pile, as it
varies also according to conditions. Ordinarily speak-
ing, a concrete pile will ccst from one and one-half
times to two times as much as a wooden pile; but in
order to illustrate where a saving can be made, the
following extract is given from a report on the piles
driven at the United States Naval Academy at Annapo-
lis, Md.:

“The original plans called for 3,200 wooden piles cut
off below low water with a capping of concrete. To
get down to the low water level required sheet piling,
shoring and pumping, and the excavating of nearly
5,000 cubic yards of earth. By substituting concrete
piles, the work was reduced to driving 850 concrete
piles, excavating 1,000 cubic yards of earth and plac-
ing of 1,000 cubic yards of concrete.” :

In the work mentioned, the first estimate for wooden
piles placed the cost at $9.50 each, while the estimate
for concrete piles was placed afterward at $20 each, yet
the estimate based on the use of wood piles aggregated
$52,840, while the estimate based on the use of con-
crete piles was $25,403, or a total saving in favor of
concrete of over $27,000.

In several instances piles have been uncovered to
their full depth, and they were found to be perfectly
sound in every particular. By surrounding the oper-
ation with the safeguards provided, it is almost impos-
sible to make a faulty pile. The concrete is made as
wet as good practice will allow. Constant ramming
and dropping the concrete from a considerable height
tend to the assurance of a solid mass, then the target
on the ramming line or the introduction of an electric
light into the form shows what is being done at the
bottom of the form.

FLoORS, SLABS AND Roors.—The system of construc-

tion for floors, slabs, and roofs is determined by the -

extent of the work and the nature of the loads to be
carried. If intended for <imall buildings and offices, the
items can be made before erecticn (Figs. 9 and 10);
but in the case of warehouses, factories, piers, and jet-
ties, where live loads and vibratory stresses have to be
borne, a monolithic structure is secured by building in
molds direclly on the site. For the lighter classes of
monolithic structure, expanded metal is admirably suit-
able; it is also much used for the roofs of reservoirs,
and for thin partition walls. The meshing is simply
laid over the ribs or floor beams, which have been al-
ready erected, and the green concrete is applied to the
required thickness, being supported from below by suit-
‘able supporting work, which is removed as soon as the
concrete has set. In cold storage factories, the floor
beams and ceilings are invariably erected first, the floor
being laid afterward. The ceiling is then solid with the
floor beams on their under side, and the floor is solid
with them on their upper side, the air space between
being a great aid to the maintenance of a low temper-
ature for refrigeration.

In the Monier floors the reinforcement consists of
round rods varying from 14 inch to % inch diameter.
The rods are spaced at about six times their diameter,

and are crossed at right angles, being connected by iron -

wire bound round them. This artificial method of se-
curing the rods takes considerable time, and is thus a
somewhat costly process. To produce continuity of
metal, the different lengths of rods are overlapped for
about 8 to 16 inches, and bound with wire.

The Schliiter are similar to the Monier floors, but
the rods are crossed diagonally, and the longitudinal
rods are of the same size as the transverse ones. The
Cottancin floors have their rods interlaced like the
canes of a chair seat or a basket, and the Hyatt floors
have square rods with holes through which small trans-
verse rods pass. Over fifty systems of reinforcing are
in use, and in most cases the only points of difference
are the shape of the section and the method of attach-
ment and adjustment.

Beams.—It is obvious that, as the span increases, a
limit will soon be reached beyond which it is not eco-
nomical to use plain floor slabs, for their dead weight
becomes of such magnitude as to prohibit their use.
We have thus to resort to a division of the main span
by cross beams resting on columns, and the floor is
laid on these beams, which are arranged to take as
much of the load as to render it possible to reduce the
thickness of the floor within reasonable limits. Rein-
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forced concrete beams are typical of the type of con-
struction in which the merits of two component mate-
rials are made to serve a common end; but in the par-
ticular case of steel and concrete, the actual part
played by the steel is not at all well understood.

Speaking generally, beams do not differ in construc-
tional details from floors. The same reinforcement is
used in both, the only difference being, that as beams
are usually deeper than floors, the shearing stresses
become more pronounced, and greater provision has
to be made for them by a liberal use of stirrups or
vertical binding rods. In some systems the reinforce-
ment consists entirely of straight rods, disposed in any
part of the beam where tensile stresses are likely to
be called into play. In others, specially bent rods are
joined or welded to straight rods, and when welding
has to be done it would appear that wrought iron is
more suitable than steel.

It is usual .to arrange the dimensions of the beams
so that the whole of the compressive stresses are taken
by that portion of the concrete on one side of the
neutral axis; but in some cases, as with continuous
beams or heavy beams of small depth, a proportion of
the reinforcement is distributed along the compressed
portion of the beam, the steel rods either taking up the
excess of compressive stress over that at which the
concrete can be safely worked, or else taking up the
tensile stresses at the places where they occur over the
supports. As a general rule we may take it that the
economical depth for a reinforced concrete beam, freely
supported at both ends, is one-twentieth the span, and
is thus approximately the same as that of a steel gir-
der of equal strength. Reinforced concrete beams are
now made for spans up to 100 feet for buildings, and
150 feet for bridges. But for each class of work be-
yond this limit, the weight becomes excessive. Several
arched ribs for much greater spans have, however, been
successfully built.

The beams are made in much the same way as piles
and columns; they can be made in sheds on the site,
or in the actual position they are to occupy when fin-
ished. The ceiling and beams are erected first, the
floor being afterward worked on the top of the beams.
We thus obtain a very perfect monolithic structure
in which any vibration -set up by machinery, falling
loads, etc., will be of much less extent than with an
ordinary type of building, in which there is often a
great want of rigidity, the beams and arches being
loosely connected and able to vibrate independently of
other parts of the structure.

Concrete being as weak in shear as in tension, pro-
vision is also required to take the shearing stresses.
Some American designers have to this end patented
special forms of reinforcement bar, in which each
main tension bar has projecting upward from it ties
inclined at an angle of 45 deg. (Kahn system). These
extend to the top of the bar and take the tensile stresses
arising from the shear. The corresponding compressive
stress at right angles to this is carried by the concrete.
The system is efficient, and on large spans, where
weight must be reduced to a minimum, it has its ad-
vantages.

Thus in the Ransome sysiem (Fig. 12) the shearing
stresses at the ends of a beam are taken up by in-
clined reinforcing rods imbedded in the concrete at the
junction of beam with column.

ArcHEs.—Concrete has long had an extensive appli-
cation in the building of arches, but until the introduc-
tion of reinforced concrete the arches that could be
economically and safely constructed were limited to
spans of a few feet. The general rule that the line of
resistance fell within the middle third had to be
observed for simple concrete arches, as for those in
brickwork and masonry; and the thickness of the
arches at the crown was thus approximately the same
whether built in either of these materials. .The intro-
duction of steel reinforcement, however, made it possi-
ble not only to reduce the thickness of the ring for a
given load-carrying capacity, but by suitably providing
for the tensile stresses to enable arches of much
greater span and smaller rise to be built. Some gen-
eral types of arches in reinforced concrete are shown
in Figs. 13, 14, 15, and 16. Fig. 13 shows an ordinary
arch with top and bottom armature. In many cases
where the tensile stresses can safely be carried by the
concrete the top armature is omitted. In the Melan
arches, shown in Fig. 14, the top and bottom armatures
are connected by ligatures, and in the Hennebique
arches (Fig. 15) stirrups are used. As a general
rule, hinges should be built at the springings and the
crown, for the calculations are much simplified, and
the line of resistance goes through the hinges; the
arches alse adjust themselves better to the load and
to any slow temperature changes, and when the center-
ing is struck the arch can better take its bearings with-
out cracking. The methods of calculation for arches
are as numerous as those for beams, and generally
speaking are as irrational. The Monier system is the
one most generally adopted, and over 400 bridges built
on-this system now exist in Europe.. In America ex-
panded metal and Clinton electrically-welded fabric are
often used. An example of the latter construction will
be found in Fig. 17.
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CONCRETING THE JEROME PARK RESERVOIR.

The concreting of the westerly basin of the Jerome
Park Reservoir, lying near the northerly limits of New
York city, is, we believe, considerably the largest single
job of concrete paving as yet undertaken. The total
area of floor and side slopes of the basin is 101.25 acres,
and the whole of this surface was coated with a layer
of concrete, which varied in thickness from 6 inches on
the floor to a maximum of 30 inches at the top of the
slopes.

The figures of quantities involved are very striking.
The work called for the use of 625 carloads, or 94,000
barrels, of Portland cement, 1,250 carloads of sand, and
3,125 carloads of crushed rock—a total of 5,000 carloads
in all, which had to be hauled into the basin, dis-
tributed, mixed, and carefully laid in place. The task
is further magnified by thé fact that the preparatory
leveling down and grading of the floor and slopes in-
volved the taking out of the basin of another 5,000
carloads of excavated material.

The Jerome Park Reservoir was designed to act as
a local storage and distributing reservoir within the
city limits. It is divided by a central wall running
approximately north and south, which divides it intlo
a west basin (completed last year, and now in use
with a maximum full capacity of 773,400,000 gallcns)
and an east basin, which is about 8/10 excavated and
when completed will have a capacity of 1,130,000,000
gallons, or a total capacity of 1,903,400,000 gallons. The
reservoir is supplied by the old and the new aqueducts,
both of which lead from the great Croton Reservoir.
At the northerly end of the basin is a large gatehouse,
No. 7, through which the water can be discharged into
either basin of the reservoir; or, if preferred, it may
be taken through the conduits, which are built with
the divisional wall, to the central gatehouse, No. 5,
where the water can be let into either basin, or sent
through the 48-inch pipe lines laid on the floor of the
reservoirs (of a pair of which we present an engrav-
ing), across the reservoirs to gatehouses Nos. 2 and 3,
on the westerly margin of the reservoir, or to gate-
house No. 4, on the easterly margin. From these gate-
houses the water may be fed to the city mains, or re-
turned into the basins for the better circulation of the
reservoir. From gatehouse No. 4 a 48-inch pipe con-
nects to supply the Jerome Avenue high-service sta-
tion, or, if desired, the water can be passed on from
central gatehouse, No. 5, south through one of two
11-foot circular conduits built in the division wall, to
be discharged at the southerly end of either of the
reservoirs for the purpose of thorough circulation.

The water received through the old aqueduct can be
let into either basin at the northerly gatehouse, No. T,
or it may pass south through the division wall around
gatehouse No. 5; or it can be diverted into this gate-
house and into the pipe lines or the reservoir basins.

It is evident that in carrying through a job of con-
creting on this great scale, the question of its cost was
very largely dependent upon the judgment shown in
disposing of the large force of labor and the enormous
amount of raw material to the best working advantage.
A gap was left in the central dividing wall of the reser-
voir, through which was laid a broad-gage track for
hauling in the material. Speaking generally, the plan
of operation was to lay approximately parallel tracks,
north and south, as they were needed, spacing them
200 feet apart. Each track became a center from which
the concreting was carried out on either side for a dis-
tance of 75 feet. Scattered along the tracks at distances
which were found to be the most advantageous, were
fourteen concrete mixers, and the supplies of cement,
sand, and broken stone were hauled into such a posi-
tion, that in juxtaposition to each mixer was a carload
of stone, another of sand, while the cement, in bags,
was piled up conveniently to a runway leading to the
hopper of the mixer.

The concreting was laid in alternate strips about 1214
feet wide, extending 75 feet at right angles to the
tracks, 75 feet being found to be the maximum distance
at which the work could be economically done. The
strips were laid with approximately 121 foot spaces
between them, and after the first strips laid had become
hard or set, the intervening spaces were also concreted.
As soon as the whole area controlled by one track
had been completed, the tracks after ten days were
shifted onto the concrete, and commencing at the inner
end thereof, the concreting of the space on which the
tracks had lain was laid down, thus giving a fair, un-
broken floor. Generally speaking, the batteries of mix-
ers were arranged in twos, threes, and fives, according
to the preparation of the ground. The concrete con-
sisted of one of cement, two of sand, and five of broken
stone, and for the mixing of it there were altogether
fourteen mixers employed on the bottom of the basin,
and two on the northerly slope.

At the time of the commencement of work, April 1,
1905, about thirty acres of the southerly end of the
basin had been concreted. The remaining 71.25 acres
were completed between April 1 and October 1, 1905,
by a maximum force of 1,200 men; and this in spite
of the fact that one month’s time was lost through a
strike.
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During the progress of the work special considera-
tion had tc be given to some seven acres of swamp
which was encountered. The underlying material of
the swamp was a plastic clay. The method of treat-
ment was to 2xcavate all the loose top soil, and lay
a grillage or foundation of paving stones, of a size
which one man could lift, loose or small stony material
being filled into the spaces and compacted. The con-
creting was laid directly on this paving; and the
method adopted was so successful that when the con-
crete was dry a 50-ton locomotive was run over the
surface without any detriment.

The filling of the reservoir commenced on October
26, and water was allowed to pass in slowly until the
concrete floor and saddles over the pipe lines were
covered for the winter. On March 13, there having
been prior to this date a shortage of storage in the
watershed reservoirs of the Croton, the water was al-
lowed to pass freely into the basin until it had reached
a level of 128.45 feet, which occurred on April 3. On
April 9, after drawing 40 million gallons to rgplenish
the depleted storage in Central Park reservoirs, the
gates were closed, with the water standing at elevation
127.09 feet, which corresponds to 21.09 feet depth of
water. On April 30, with an evaporation, etc.,, of
about 0.017 of a foot per day, the reservoir stood at
127.08, thereby showing that the rainfall directly into
the basin itself during these three weeks had about
equaled the evaporation. The rainfall during this pe-
riod was about 5 inches, and the evaporation, etc.,
about 4% inches, which shows that the basin, con-
sidering the fact that it is new and has had but little
time for silting action to take place, is a comparatively
tight structure. Moreover, it is significant that in a few
places, where water was observed seeping through the
masonry when the water was first let in, the chemical
action going on in the cement, and the silting effect of
the water itself, are gradually sealing up even such
slight leaks.

——
How to Make Concrete.

In determining the pljoportions of the aggregates
and cement for a certain piece of work, it is necessary
usually to take samples of the broken stone (or gravel)
and sand which are most available to the site, and
make measurements of the percentage of voids in the
stone which must be filled by the sand, and the per-
centage of voids in the sand which must be filled by the
cement. This is done by taking a cubic-foot box and
filling it with broken stone in a thoroughly wet state.
The box is then filled with as much . water as is re-
quired to completely fill it in addition to the stone,
which upon being poured off gives the relation between
the volume of the voids and the volume of the stone.
The required amount of local gand thus determined is
then measured out and placed in the box with the
stone in a damp state. Water is then used to deter-
mine the percentage of voids left in the sand, which
gives the approximate amount of cement required, al-
though an excess of cement is almost invariably used.
Engineers everywhere differ regarding the best pro-
portion to be used, but in general the above test, rough-
ly made, will determine it well enough. The propor-
tions which are most universally used are as follows:
1 cement, 2 sand, 4 broken stone; where extremely
strong work is desired. Tests show that a 6-inch
thickness of 1—2—4 concrete properly made is water-
proof up to about 50 pounds to the square inch. This
concrete is frequently used for facing dams. 1—3—6
is the proportion generally used for the interior of
dams and large structures. It is entirely suitable for
large foundations. 1—4—8 is frequently used for
foundation work, and when properly mixed makes good
concrete, Aalthough it is about the limit of what is
considered good work, and would not be suitable for
very important structures. 1—5—10 is equal to any
concrete made with natural cement. It is a well-
known fact that the volume of concrete when mixed
with water is somewhat less than the volume of the
aggregates and cement before mixing. The contrac-
tors’ rule is that the volume of mixed concrete is equal
to the volume of the stone plus one-half to one-third
the volume of the sand.

There has been much discussion among engineers
and others as to the amount of water that should be
added to the aggregates and cement for making the
best concrete; and while it is not the purpose of this
paper to enter into this controversy, it might be said
that the modern tendency is toward wet concrete. The
old way was to add just enough water, so that when
all the concrete was in the form and tamped, it would
show moisture on the surface. The tamping is a very
important part of the operation, and the quality of
the work is dependent upon how well this is super-
intended, as unless it is well and thoroughly done the
concrete is liable to be honeycombed and imperfect,
especially near the forms. With the growth of the
use of concrete the old method of putting it in the
forms nearly dry and depending on tamaping to con-
solidate it has been more or less abandoned, and the
more modern way is to put the concrete in quite wet,
as less tamping is required and much labor and ex-
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pense saved. One of the great objections to this
scheme is that if care is not taken, the water will tend
to wash the cement from the stone and sand; in other
words, unmix it. However, it may be said that it is
now generally understood that rather wet concrete
properly handled makes better work. The amount of
water to be added to the aggregates and cement varies
from 1 water to 3 cement by measurement to 12 per
cent of water by weight. _ In 1887 Mr. Carey, of New-
haven, England, made the statement that 23 gallons
water per cubic yard of cement was the best mixture.
Quite frequently salt water is used in mixing concrete
in cold weather to prevent freezing, and it seems to
have no ill effects on the resulting mixture.—Cement
Age.

THE IMPINGING FLAME IN CEMENT BURNING.

The use of the impinging flame in cement burning
has come to be recognized as. the best method yet de-
vised for increase of output and economy of fuel. This
principle, as put into practice under patents granted
to Mr. Byron" E. Eldred, has attracted the attention
of cement manufacturers all over the country. In the
Eldred process the air used to support combustion is
modified by mixing with it a certain amount of waste
stack gases of the kiln. The method of operation is
shown clearly in the accompanying diagram. The
waste gases are conducted through the pipe, B, by the
exhaust fan, C. Air is then admitted at the opening,
D, the amount of oxygen desired in the mixture being
accurately controlled by means of dampers. The fan,
C, discharges this mixture into the coal feeding ap-
paratus, E, from which it goes through the pipe, F,
into the kiln, A. The point, F, is so arranged with
reference to the kiln that the hottest part of the tem-
pered flame comes into direct contact with the ma-
terial. One striking advantage of the process is the
easy regulation of the mixture made possible by the
manipulation of the damper at the air inlet, D. It is
possible speedily to adjust the air mixture to meet
conditions in the kiln; thus, when rings begin to
form, an increase in the quantity of stack gases can

THE IMPINGING FLAME IN CEMENT BURNING.

be quickly made, which causes the removal of the
mass. An experienced operator will have no difficulty
with the Eldred method in obtaining a direct im-
pingement of the flame and at the same time avoiding
difficulties which formerly arose due to contamination
of the discharging clinker. In using this process the
cement company has been able to increase the output
of each of its eight kilns about eight per cent, and to
make a saving of about five per cent in consumption of
fuel without causing any change in the quality of its

product.
———r——

Official Meteorological Summary, New York, N. Y.,
April, 1906,

Atmospheric pressure: Highest, 30.47; date, 3d;
lowest, 29.44; date, 25th; mean, 29.98. Temperature:
Highest, 74; date, 30th; lowest, 31; date, 1st; mean of
warmest day, 64; date, 30th; coldest day, 40; date, 1st,
2d; mean of maximum for the month, 60.1; mean of
minimum, 43.3; absolute mean, 51.7; normal, 48.7;
average daily excess compared with mean of 36 years,
+3.0. Warmest mean temperature for April, 54, in
1871; coldest mean, 41, in 1874. Absolute maximum
and minimum for this month for 36 years, 90, and 20.
Precipitation: 5.78; greatest in 24 hours, 2.42; date,
9th, 10th; average for this month for 36 years, 3.35;

excess, —+2.43; greatest precipitation, 7.02, in 1874;
least, 1.00, in 1881. Snow: Trace; date, 9th, 23d.
Wind: Prevailing direction, northwest; total move-

ment, 9,712 miles; average hourly velocity, 13.5 miles; .

Weather: Clear
Thunder-

maximum velocity, 54 miles per hour.
days, 12; partly cloudy, 11; cloudy, 7.
storms, date, 21st, 30th.

The Current Supplement.

The current SuppPLEMENT, No. 1584, is opened by
B. S. Bowdish with an article on the Rapid Growth of
Birds. An article on Artificial Gems will be of in-
terest to the jeweler. Mr. James P. Maginnis con-
tinues his discussion of Reservoir, Fountain, and Stylo-
graphic Pens. A fourth installment of Valuable Alloys
is published. Interesting to the naturalist is an arti-
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cle on the domestic. life of animals. The well-known
meteorologist, Prof. Cleveland Abbé, writes on the re-
lations between climates and crops. A most ingenious
piece of mechanism is described in an article entitled
“A Speed and Mileage Recorder for Automobiles and
Railroads.” The Tangent Galvanometer and Its Con-
struction is described.

THE ADVANTAGES AND LIMITATIONS OF REINFORCED
CONCRETE,
(Continued from page 383.)

with the older materials. This condition must be
charged in large measure to the fact that proprietary
concerns have been chiefly instrumental in promulgét‘
ing the use of the new material. Their purpose has
not been that of true engineering to adopt the material
only for such uses as it is particularly fitted, but that
of the sales agent, to dispose of as much material as
possible by forcing its use in every conceivable way.
The natural result has been to see reinforced concrete
used in many places where plain concrete would have
served well enough, and in other places where every
consideration called for the use of steel. The remedy
for this evil will come with the passing of concrete-
steel work into the hands of engineers whose only
object is to employ the material best fitted for their
purpose, be it whatever it may; and this transition has
already begun. Another evil rising from the same
cause and destined to be remedied in the same way
is the tacit acceptance of empiricism as a rule of de-
sign. Already the theory of reinforced concrete is
engaging the time and attention of many competent
engineers, and a mass of reliable test data is being
accumulated which will soon relegate empirical rules
for reinforced concrete to the position they have long
occupied in designing steel structures.

These strictures against empiricism will doubtless
meet with opposition from some quarters, but they are
entirely warranted. There is no place in engineering
for guess-work whenever scientific determination is
possible. It is becoming increasingly plain, moreover,
that it is possible in reinforced concrete work. The
common assumption of certain builders, that the laws,
formulas, and methods of calculation used for ordinary
materials cannot be applied to such a combination of
two materials as is reinforced concrete, comes very
close to being utter nonsense. The sooner such as-
sumptions are banished from reinforced concrete work,
the better it will be for the engineer and the building
public; any attempt to weave a net of mystery about
the new material is entirely wrong.

it

What Science Loses by the Earthquake.

Science has lost almost irretrievably in the destruc-
tion of one institution, not to refer to others, in which
the most ardent hopes of the future were centered.
The history of the California Academy of Sciences
has many counterparts in other institutions devoted
to pure science. It was begun forty years ago, and
after a career of stress and poverty, at last as a bene-
ficiary of the Lick estate, emerged into the full sun-
shine of wealth, and with splendid equipment was
doing invaluable work in investigation and discovery.
The latest expedition to be sent out by the institution
is even now at work preparing a catalogue of the
flora and fauna of the Galapagos Islands, where a com-
pany of scientists are exploring that remote group, and
filling a gap which thus far has remained a blank page
to science. In the department of entomology the
academy has done immense service to gencral knowl-
edge. Its collection of specimens was one of the finest
in the world, and can never be replaced, and its
museum of natural science, fossils, Indian curiosities,
reptiles of California and Lower California, Aztec
and Mexican, birds, together with a complete. eollec-
tion of the flora of the Pacific Co'ast,»' included - much
that can never be replaced and many things that are
lost to the world forever.

The Astronomical Society of the Pacific lost its valu-
able records and many rare manuscripts, as did the
Geographical Society of the Pacific. The University
of California, with its great museum temporarily
housed at the Affiliated Colleges, suffered no loss from
either shock or flames. Every public library in San
Francisco fell a victim to the catastrophe, the largest
being the Free Public with three branches containing
150,000 volumes; the Mechanics’, with 80,000; the
Mercantile, with 60,000; and the San Francisco Law,
with 41,000; and the library of the California Histori-
cal Society, with its priceless manuscripts and unre-
placeable records. “There were in the city many noted
private and professicnal libraries, which were all de-
stroyed; no one had time to save books. Millions of
volumes were reduced to ashes. Of schools and coi-
leges destroyed, the most noted was St. Ignatius, a
college of the Jesuit Fathers, located on Van Ness
Avenue and the first established in San Francisco.
The society also lost its magnificent church, built in
the style of the Spanish Renaissance and richly decor-
ated. College and church cannot be replaced for less
than a million and a half dollars. Twenty-eight public
schools of all classes were burned.
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CONCRETE MIXING MACHINERY,

In the making of concrete, everything
depends upon the thorough mixing of the
component materials. The proportions of
cement, sand, and stone vary, of course,
with different conditions; but whatever
they may be, it is important. that there
be enough sand to fill in the interstices
between the stones, and that there be
enough cement to fill in all the interstices
between the grains of sand. Care should,
therefore, be taken to coat each grain of
sand with a layer of wet cement and each
stone with a layer of this mortar. Con-
crete when properly made is of an even
gray color, showing a perfect mixture and
uniform coating of the sand and stones.
This theoretical perfection of mixing is
very closely approximated in large quanti-
ties of concrete by the use of special mix-
ing machines. The first machine for per-
forming this class of work was constructed
on the lines of the brickmaker’s pug mill—

prised a rotary cylinder or drum, provided
at one end with an opening to receive the
batch and with an opening at the other
end to discharge it. An excellent illustra-
tion of this type of mixer is to be found in
the accompanying engraving of a “Ran-
some” machine. The illustration shows
the drum partly broken away to indicate
the peculiar arrangement of the vanes
within. The circular wall of the drum is
ribbed with a series of narrow steel plates
or scoops, which extend diagonally from
end to end of the drum, with a sharp up-
ward bend near the front head of the drum.
Riveted to each of these scoops near the
bend is a blade or slide, which extends at
a tangent thereto and its outer end rests
on the edge of the next adjacent scoop.
The machine reproduces the manual meth-
od of mixing the materials, namely, that
of lifting them with a shovel and turning
them over. Each scoop serves as a shovel,
lifting up a portion of the batch, and owing

that is, the mill used for mixing and break-
ing up lumps of clay. This is mentioned
in Hunt’s “Dictionary of Arts, Manufac-
tures, and Mines” of 1875. The next de-
velopment was the trough mixer, consisting of a
trough adapted to receive measured quantities of ce-
ment, sand, and aggregates, and a series of paddles
adapted to mix the materials in the trough and move
them toward the discharging end. Following the
trough mixer came the cube mixer, an excellent ma-
chine which still survives. It consists of a large

United Concrete-Mixing Machine in Mixing
Position.

cubical box of sheet steel with bearings at opposite
corners and turning on a horizontal axis. A trap
door at one side serves to admit the materials, which
are thereupon thoroughly mixed by rotating the box.

The cube mixer belongs to that class of concrete
mixing machines known as “batch” mixers, in which
the concrete is made in separate measured quantities

Gilbreth Machine Discharging Into a Wheelbarrow.

or batches, as distinguished from “continuous” mixers.
which are continuously discharging mixed concrete at
one end while being fed at the other. To the latter
class belongs the trough mixer, which is still used to
a limited extent. The gravity mixer, also of this class,
was invented by Mr. Frank B. Gilbreth some years ago
to meet special requirements. Having a concrete foun-
dation to lay, it occurred to him it might be a good
idea to set up an inclined chute leading from the street
to the bottom of the.excavation, and by means of a
series of spikes in the chute to effect the mixing of
the cement and aggregates shoveled in at the top of
the chute. The experiment proved quite satisfactory,
and led to the. development of the portable gravity
mixer, which has been quite extensively used. It is
evident that the mixture of materials in a machine
of this sort is largely a matter of chance, and for this
reason the gravity mixer is most useful for massive
foundations and similar large and heavy work in
which, owing to the vast proportions of the work,
occasional defects in the quality of the concrete can
be ignored.

Another of the “continuous” type of mixers is the
hand power machine, which is illustrated herewith.
It has a long hexagonal body open at one end, and at
the other it is fitted over a fixed hopper through which
the materials are poured in. The body is geared to
be rotated by hand, and contains a series of blades
secured to the side walls. The blades are set at an
angle with the axis of the mixer, and serve to feed
the materials from the hopper to the open end. Mixers
of this type are very useful for small work, such as
concrete block making.

In this couniry a decided preference is shown for
concrete mixers of the ‘“batch” type, and this because
it is next to impossible to thoroughly mix materials
that are continuously moving forward. Mixing them
by batches is a much more logical process, because
the materials can be turned over and over and tum-
bled about until there can be no doubt of an intimate
mixing. Many varieties of batch mixers are now in
use. The first of these to come into general use com-

to the diagonal set of the plate causing
the material to slide toward the front or
discharge end of the machine. Then, as
the scoop nears the top of its orbit, it
pours out the material onto the slide, which conveys
it back to its starting point at the mouth of the drum.
A thorough commingling of materials is thus insured.
When, in a few moments, the concrete is properly
mixed, the attendant operates the lever shown to the
right in our illustration, lowering the discharging
chute. The inner end of this chute catches the ma-

United Concrete-Mixing Machine Discharging
a Batch of Concrete.

terial poured out of the scoops, and conveys it out of
the drum to the wheelbarrow, car, or bucket. The
great advantage of this form of discharge over that
of the “tipping” mixers is that it does not require a
high working platform for the machine, because, as
the chute is fed from the top of the drum, its lower
end will be high enough to clear the wheelbarrow or

Hand-Power Concrete-Mixing Machine,

Gotham Mixer Equipped With Leading Mechanism.

CONCRETE MIXING MACHINERY.
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other receptacle used. The drum rotates continuously,
both when discharging and when being charged, at a
rate of about fifteen revolutions per minute. It turns
on four rollers. One of the roller shafts is fitted with
a driving pulley, and also with a pinion which meshes
with a gear ring on the drum and causes the latter to
rotate.

Another interesting concrete mixer of the same type
ig the “Gilbreth rotary.” This machine is unique in
that it can be loaded or discharged from either or
both ends. The openings in the opposite heads of the
drum are large enough to admit a wheelbarrow, as
pictured in our illustration. Within the drum is a
stationary framework carrying a pair of rails, which
serve as guides for the wheelbarrow. This framing
also carries a set of “coating tables.” The aggregates
and the cement are picked up by scoops and cast vio-
lently against these stationary coating tables. After
proper mixing a wheelbarrow is placed in the ma-
chine, and it receives the concrete as it pours out of
the scoops. If desired, a chute can be used in place
of a wheelbarrow, both for charging and discharging
the machine. The “United” mixer, which is shown in
two of our engravings, illustrates a differ-
ent system of discharging the batch. The
machine belongs to the “tipping” class, the
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ring and mixing of the batch, but also because there
are no corners or pockets in the mixing chamber which
would be liable to be clogged. When the batch is

Section of Smith Machine Showing Spiral Blading.
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of miter gears, one keyed to one of the axles of the
swinging frame, and the other carried by the swing-
ing frame. Secured to the shaft on which the latter
bevel gear is mounted is a small spur pinion that
meshes with the gear ring on the mixing drum. Power
is transmitted to the mechanism by a driving pulley.
The drum is tipped manually by depressing a lever
secured to the axle at the opposite side of the machine.

Intimately connected with the subject of concrete
mixers is the question of measuring out the materials,
and delivering them to the mixing drum in an eco-
nomical manner. Too little attention is paid to this
question, and the majority of plants will be found to

* be working under most uneconomical conditions. A

small mixer properly equipped with means for measur-
ing out the batches and for expeditiously supplying
them to the mixing drum will turn out twice as much
work as the large machine operated in the usual waste-
ful manner. One of our illustrations shows a small
plant comprising a ‘“Gotham” mixer, driving engine
and charging car. The car travels up a pair of in-
clined rails to a position above the mixer, where it
tips (as-indicated by dotted lines in the engraving)
and pours its load into the charging chute
of the machine. The car is large enough
to contain a batch, and is loaded while the

mixing chamber being so mounted that it
can be tipped up to discharge its contents.
The mixing chamber is in shape of a drum
formed with a large pyramidal chute or
spout at its discharge end. The drum is
mounted to revolve in a ring, which in
turn is designed to rotate on an axis in the
same plane as, but at right angles to, that
of the drum. Mounted on this ring is an
engine of the square piston type, which
drives the drum directly by means of spur
gearing. Steam is fed to this ‘engine
through a flexible tube. This direct sys-
tem of drive does away with a lot of com-
plicated mechanism, which would be neces-
sary were the machine operated by a sta-
tionary engine. Steam power is also used
for tipping the drum. As shown in one
of our illustrations, the rocking support of
a ring frame consists of a pair of mutilat-

previous charge is being mixed. Instead
of shoveling stone and sand into a waiting
machine, the shoveling is done into the
car while the machine is at work, and then
dumped into the mixing drum as soon as
_ the latter is emptied without the loss of a
moment, thus making both the loading and
mixing practically continuous. For very
large work a more elaborate equipment is
necessary. We illustrate herewith a very
complete plant used in laying the concreto
foundations of a large gasometer. A towey
is built at the edge of the excavation, and
at the top of this tower there are two bins,
one for stone and the other for sand. The
bins are supplied by a belt conveyor, which
feeds either stone or sand as desired, a
chute being used when filling the sand bin
to carry the material past the stone bin.
Owing to limits of space at this particular

ed spur gears secured thereto, one at each
side, and engaging horizontal racks on the
main frame of the machine. Connected by
a pitman with the axis of the spur gear is
a piston, which works in a steam cylinder
on the main frame. The piston has three positions,
one for charging, the second for mixing, and the third
for discharging. - When the piston is moved to its ex-
treme rearward position, it draws the entire ring
frame and mixing drum back, caus- )

Ransome Machine Broken Away to Show Arrangement of

Scoops.

mixed, the drum is tipped up and the materials are
poured out. The drum is mounted to turn on rollers
in a swinging frame, the latter being journaled to a
fixed frame. The driving mechanism comprises a pair

plant, the stone and sand must be dumped
in stock piles at a short distance from the
conveyor, and then hauled to the conveyor
in wheelbarrows. Just below the bins is
the measuring - platform, on which the
measuring hopper is placed. This has a compartment
of measured size for sand, and another for stone.
Spouts from the bins above lead respectively to these
compartments, and to measure out enough stone and
sand for a batch, the operator needs

ing them to tip back slightly. This
lowers the charging chute, so that
the materials can be more easily
fed into the drum. The interme-
diate position of the piston carries
the drum back to the horizontal,
which is maintained until the ma-
terials have been properly mixed,
when the piston is driven to the ex-
treme forward end of its stroke,
tipping the drum down, and permit-
ting its contents to pour out. The
machine can, of course, be charged
when in its mixing position if con-
ditions permit of hauling the stone
and sand to a sufficient height
above the drum. i

One of the simplest machines of
the tipping class is the “Smith”
mixer. The mixing chamber of this
machine consists of two truncated
cones, with their larger ends joined
together and their smaller ends
open. In one end a chute is fitted,
by means of which material is fed
into the mixing chamber. Within
this chamber are a series of blades
which project radially inward. One
of our illustrations shows a longi-
tudinal section of a Smith mixer,
and indicates the form and posi-
tion of the blades. It will be ob-
served that they follow the general
outline of a spiral screw thread,
and are adapted to carry the ma-
terial from the center of the cham-
ber toward the ends. The thread,
however, is not continuous, and as
the drum revolves, the material
drops through the gaps between the
blades, and slides down the inclined
conical walls to the center of the

but to open the gates of these

" spouts, letting the materials pour
into the measuring hopper until the
compartments are filled. Another
gate is then opened to permit the
measures of sand and stone to slide
through a chute into the mixer be-
low, and at the same time the ce-
ment and water is poured in. No
measure is required for the cement,
as it comes in bags of a measured
size, and it is merely necessary to
throw in one, two, or three bags, as
the case may be. FEach bag con-
tains one cubic foot of cement, and
it serves as a basis among some
manufacturers for rating their mix-
ing machines, as the size of the
batch, of course, depends upon the
quantity of cement used. A “Smith”
mixer is used in the plant-just de-
scribed, and as soon as the concrete
is thorcughly mixed, the machine is
tipped up to pour the material intg
cars, which are run on tracks to any
desired part of the foundation. The
entire plant is an excellent example
of practical economy with the ex-
ception, perhaps, that no convenient
storage bin is provided for the ce-
ment, and it must be hauled by la-
borers from the cement shed to the
measuring platform.

—_——tte

Linoleum for Cement Floors.

. To make linoleum adhere to a
cement floor, a glue is used which
has been boiled until it is of the
consistency of carpenters’ glue, and
to which sifted wood ashes have
been added, stirring, to make a

mass resembling varnish. Apply to

chamber. The arrangement of the
blades and the conical form of the
drum are excellent, not only be-
cause they insure a thorough stir-

Fig. 1.—A Concrete Mixing Plant—Smith Mixer in

Discharge Position,
CONCRETE MIXING MACHINERY,

Fig. 2.—Mixer in Mixing
Position.

the lower side of the linoleum, and
press hard against the floor.—Die
Werkstatt.,
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CONCRETE BLOCK MACHINES,

The marvelous advance in the manufacture and use
of concrete, reinforced and in block tform, for residen-
tial and business construction has opened a new era
to the present-day builder. It has made possible an
absolutely fireproof skyscraper and a non-inflammable
cottage. It has eliminated the constantly recurring
expense incident to painting, shrinking, and cracking
of house walls. It has made coal bills less in winter
and assured coolness in summer. It has reduced the
cost of fire insurance. It has made possible a struc-
ture which is a guarantee of its own durability, as
concrete improves with age. Rain, frost, and heat and
the violent changes of weather, which cause wood to
warp and rot and brick to crumble, have no effect on
the structure built of concrete. With all these advan-
tages, concrete has the merit of cheapness; and so
great has been the demand for its use, that more than
a thousand firins and individuals are engaged in its
manufacture, and more than three hundred makes of
machine turning out concrete blocks are on the market.

These machines cover a wide and increasing field
Nor is their use confired to the production of blocks
alone. They are employed to turn out shingles,'posts,
pillars, cornices, and crnamental designs, often of in-
tricate pattern. They vary in capacity from one hun-
dred to two hundred blocks a day with the hand ma-
chines to six hundred blocks a day for the power
machine working under one hundred tons pressure.
In general they may be divided into two classes—the
side-face and face-down. It may be put down as a
guiding fact for the reader, that any machine with a
vertical core is of necessity a side-face, and any ma-
chine using a horizontal core, a down-face machine.
As we have already stated, the side-face and down-face
represent the basic difference between the twd types.
In various machines of each type the sides of the
mold are dropped down by hand or mechanism, leaving

Fig. 3.—Lifting Qut the Block.

the product on the bedplate; and in others the product
is raised to permit its easy carting away. KEach type
has its supporters. The side-face machine makers con-
tend that only by their process is a perfect block obtain-
able, free from settling, and ready to lay in the wall as
made. The down-face makers point out that only on
their principle is a veneered face possible without leav-
ing a line of cleavage. They also contend that only on
a down-face machine can an accurate reproduction of a
face design be made. Decision as to the merits of the
two processes must be left to the reader. The former

Fig. 4.—FPower Machine.

Corner Panel Block Ready for Removal.
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style of machine can justly claim the credit.of being the
first of any kind put on the market, the H. S. Palmer,
the N. I. Palmer, and the Normandin being the initial
makes which really turned out blocks actually used in
putting up buildings. During the past few years there

Fig. 1.—Carrying Away a Finished Hayden Block.

have sprung up so many variations of the side-face
and down-face machines, that to describe even a small
number of them would necessitate a volume. This
article aims only to give a general idea of the types as
represented by the various makes.

The early forms of block-making machines did not
turn out blocks which could be used to build resi-
dences. They did make a product available for the
erection of small structures, such as poultry houses
and farm outbuildings. The simplest form of machine
was extremely elementary, consisting of two plain-face
sides, two plain ends, a rock-face side and end, a core,
and two tampers. This was nothing more than a mold-
box, and its crudity gives a fair idea of its limitations.
With it two men could turn out one hundred blocks,
8 by 9 by 16 inches, a day, tamping being done on top
and the core taken out by hand. Equally simple in
construction was the Pettyjohn machine, in which the
mechanism was lifted bodily, leaving the block on the
pallet. This necessitated the removal of the mechan-
ism from place to place. Still the machine was exten-
sively used at one time throughout the West. Both
these mold-boxes were built on the side-face principle.

Having attained some proficiency in turning out the
small blocks, manufacturers set to work to evolve a
mechanism by which rapidity of output could be com-
bined with durability and change of size of product.
The use of the wooden pallet over the iron was an
early step to cbtain speed, and was first employed by
E. W. Seamans, who introduced the small hand ma-
chine embodying the wooden pallet. It is true that
the blocks lost in form and beauty somewhat, but the
gain in time did much to popularize the innovation.
A further step in the rapidity of output was obtained
by the Dayton machine seen in Fig. 7, capable, with
two men tamping, of turning out one hundred and fifty
24 by 9 by 8-inch blocks a day. Here the block lay
originally rock face down, and was tamped in that
position. By using a spring canter it was then thrown
into the position seen in the picture, the pallet board
being held in place until the product was ready for
delivery. Equaling this machine in simplicity of con-
struction are the Cox fence-post and cement-brick ma-
chines. - The former is shown in Fig. 8- Two men
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working on it can turn cut from 75 to 100 posts a day,
and one man can produce from 1,000 to 1,500 bricks
on the latter. The compact form of the completed post
is shown in Fig. 8 by the side of the mechanism.
The mixture is tamped in the usual way, and the ma-
chine then removed by pressing the levers on the end.
This does away with the necessity of handling the
product, which can remain where it is until dry. Like-
wise simple and efficient is a machine for turning out
concrete shingles. An output of from 10 to 12 squares
is obtainable on the power, and about two squares per
day on the hand machine, at a cost of $2.55 per square.
The product is the best yet found, is lighter than clay
or terra cotta, can be made in any color or design, and
adapted to any style of roof.

The variety of uses to which concrete product made
into building shapes is being put shows the possibili-
ties of the block machine. House builders throughout
the country seeking artistic, durable, and economically
constructed homes, are turning more and more to the
concrete cottage as affording the only combination of
all these qualities, and here it will not be amiss to
show how much can be done at moderate cost in this
direction. In Fig. 6 a house put up at Columbus,
Ohio, of blocks made on the Hayden automatic ma-
chine is a good illustration of high-grade results ob-
tainable at small cost. In this case the expense of
putting up the building, which is finished throughout
in hardwood and polished pine, reached $4,000, in-
clusive of the cement walks. It will be evident to the
most cursory observer that a cottage like this affords
an investment of a permanent character. Figuring
five per cent on the cost of the building as a yearly
sum necessary tor repairs on a wooden structure and
unnecessary here, it will be seen that in twenty years
the owner will have saved more than the whole cost
of his dwelling.

To go back to the machines which make such re-

Fig. 2.--Tamping Concrete in Haydén Maciine.

sults possible. The Ideal, a face-down type, seen in
Fig. 10, brings into play the use of a lever by means
of which the horizontal cores are withdrawn. As
shown in the cut, the block is raised on a cast-iron
pallet. The face was formerly on the bottom, and is
now seen on the side against the faceplate in the rear,
To s;prevent injury to the block in carting away, the
makers have provided a carrier which protects it on
three: sides. This machine is easily portable, and
makes any width of block from 8 to 12 inches in
lengths of 4, 8, 12, 16, 18, and 24 inches, and can be

Fig. 5.—A Yard of Finished Concrete Blocks,
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adjusted to turn out angle
and corner shapes. Some-
what similar to this machine
are the Winget and- Jackson
machines. In the last-named
machine the block is made
close to the ground, and after
being tamped is raised by
means of a powerful spring to
a table, the core being auto-
matically withdrawn during
the process of rising. The
sides open automatically, and
the block is left on end.

A machine which can be op-
erated by one man, and au-
tomatically forms the mold
and relieves the block and
does both very quickly, is the
Walton. This machine turns
out “L” blocks 4, 8, 12, 16, 20,
and 32 inches in length and
3, 4%, 6, and 9 inches in
height, also 10, 12, and 14-
foot circles and porch piers.
It makes all shapes and sizes
on the same pallets.

Capable of making blocks
of great diversity is the Noyes
F. Palmer machine (Figs. 3
and 9) with its attachments,
its molds, 36 different full-
size and 288 fractional blocks.
Its core holes may be raised from 2 to 6 inches, and
being a side-face machine its different face designs are
obtained by fastening cast pattern plates against one
side-plate of the mold. By a similar means blocks
with curved or grooved ends or with faces of different
material or color from the body are produced. The
completed
block on this
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Fig. 6.—A Dwelling Built of Concrete Blocks at a Cost of Only $4,000.

bodying :these time-saving features with simplicity of
construction is the Hayden machine, distinguished for
its solidity and compactness and for a low position
which renders it possible to tamp in the most advan-
tageous manner. Fig. 2 shows a tamper at work, and
the ease with which the- mixture is reached. The

being in position to be car-
ried away without reaching
up or stooping over. A one-
fourth-inch space is allowed
on every laying side of every
sized block. " The automatic
release of the block insures
not only rapidity of delivery,
but perfection of form; doing
away with inserting and with-
drawing the cores and lock-
ing and unlocking of molds by
hand. The blocks can be ve-
neered effectively. Some of
these blocks are seen in Fig. 5.

A type of power machine
which its makers claim will
turn out one 12 by 24 block
a minute is exemplified by
the Perfection seen in Fig. 4.
The concrete is mixed in this
case by a mixer and delivered
close to a movable box which
is filled and swung over the
mold, dropping its contents
into it. A pressure of 100
tons is then applied by means
of a small engine which op-
erates the entire apparatus.
While the block is under pres-
sure the center core is started
by a toot lever and raised by
the returning follower. The
four sides of the mold are released by levers, and the
block is removed by a wooden pallet without being
disturbed.

The twentieth annual report of the commissioners

for the Queen Victoria Niagara Falls Park, just pre-
sented to the

Ontario Legis-

machine is left [
in position
seen in Fig. 9
by the turn-
ing of the
two cranks, the
upper one
throwing open
the sides of the
mold and the
lower with-
drawing the
cores, and sim-
ultaneously ele-
vating the
platen  which
forms the bot-
tom of the
meld. To the
rear is another

lature, states
that the utili--
zation of the
falls for power
purposes has
already re-
duced the vol-
ume of water
flowing over by
about - 7 per
cent, or from
222,400 to 205,-
000 cubic feet
per second.
Though this
has caused no
appreciable ef-
fect on the
falls, a reduc-
tion three
times as large

completed
block.

Special time-
saving features
have been adopted by the various manufacturers, but
the trend in all has been to reach a maximum of pro-
duction with®as little complication of parts as is con-
sistent with perfect work. In consequence, the most
pretentious machines have adjustable parts, easily and
quickly put into place for all lengths and shapes con-
formable with the dimensions of the mechanism. Em-

Fig. 7.—The Dayton Machine.

mechanism is controlled by levers which are simply
and effectively operatead. When the inside lever has
been thrown, the mold is freed absolutely, and the com-
pleted block is automatically delivered away from the
machine without the slightest jar. In Fig. 1 the
advantage which comes from the nearness of the
machine to the ground again is evident, the block

Fig. 8.—Making Concrete Fence Posts.

is in contem-
plation. The
commissioners
consider that the public agitation to restrict the fur-
ther abstraction of the Niagara River water is well
founded. The reports show that eleven American and
six Canadian companies are at present using the falls
for power purposes, and that ten more charters have
been given to companies granting them power to use
the falls.

Fig. 9.—N. F. Palmer Block Machine.

Fig. 10.—Face-Down Machine with Core-Withdrawing Lever.
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SOME VIEWS AND LESSONS OF THE SAN FRANCISCO
DISASTER.

The remarkable set of photographs of the San
Francisco disaster, shown on these pages, tell their
own story so graphically as to render any com-
ment upon them almost superfluous. The sight of
the steel-and-masonry buildings standing, gaunt and
fire-stained, but intact as to their structural integrity,
amid the leveled ruins of the older buildings, calls up
vividly and at once a visit which the writer made to
the ruins of Baltimore, while they were yet smoking
at the close of the second day of the fire.

Scientific American

on this question is the one showing the ruins of the
tower and dome of the new City Hall. It will be no-
ticed that the internal steel structure and the metal
dome of the tower, even to the figure that crowns its
summit, are standing intact, while the two-story cir-
cular colonnades, massive though they were, have
been almost entirely thrown down. It is probable
that the architects trusted to the great thickness and
mass of the masonry to give it independent stability,
and that it was not very strongly tied into the steel
framework. Had the masonry and steel been thor-
oughly bonded together, we think it is probable that

New Fairmount Hotel of Modern Construction Still Standing Amid the Ruins of Older Inflammable Buildings.

The modern steel-skeleton building has abundantly
verified the truth of the theories in accordance with
which it was built. The engineer and the architect,
working together, aimed to produce a building which,
by virtue of its enormously strong and highly elastic
and. well-knit-together steel frame, and the fire-resist-
ing material with which it was floored and clothed in,
would be proof against hurricane and conflagration.
Incidentally it was hoped, though not confidently pre-
dicted, that such a structure would pass through the
yet severer ordeal of an earthquake. The Baltimore
fire proved the first proposition, and now the San
Francisco earthquake has established the truth of the
second.

At the present writing, all the evidence at hand
goes to show that, in spite of the severity of the shock,
the steel frame of 'the tall qffice building has come
through the ordeal triumphantly. Moreover, in spite
of the earlier accounts to the contrary, it now appears
(and the accompanying photographs bear out the
statement), that the masonry walls, and presumably
the fireproof floors, were not shaken loose from the
steel framing—not at least, in - the tall office and
other business buildings. Proof of this, as far as the
walls are coneerned, is clearly seen in our view show-
ing the Call Building and the new quarters of the
Mutual Bank. This fortunate result is to be attributed
to the more thorough system of tying the walls to the
structure, which characterizes the construction of the
latest buildings of this class.

Perhaps the most instructive photograph bearing

the tower would have been left standing practically
intact to-day.

Very impressive is the view showing the great Fair-
mount Hotel, looking down like a modern Parthenon
upon the crumbling ruins which strew the slopes of

Crevice and Subsidence of Car Track.

the hill on which it is built. The earthquake had but
little effect upon this costly structure, and what dam-

age it sustained was due to .its having been completely

swept by the fire. Two of our engravings, those of
the Hibernia Savings Society Building and the post

A Window Plate Glass Shifted in Its Frame Unbroken.

office, seem to prove further that a structure which
is massively built of cut stone or first-class masonry,
if it be of moderate height, can also endure extremely
rough usage without any material injury. The dam-
age to the Hibernia Savings Society Building by the
earthquake seems to have been slight, and its wrecked
appearance is due to its being completely burnt out.
The illustration of the post office presents a very
remarkable contrast; for while the building itself ap-
pears to be in perfect line and level, except in one
corner, not shown, which was built over a swamp,
the adjoining ground and all parts of the ma-
sonry of the building that were not carried by the
building foundations proper are greatly upheaved and
distorted. How comes it that the building should
have stood so unmoved, while the surrounding terre
in-firma was tossing like the waves of a troubled sea?
The paradox is to be explained by the fact that while
the sidewalks and streets rested upon either made or
filled-in ground, or upon alluvial deposits formed in
the ordinary course of nature, the important buildings
of San Francisco such as this stood generally upon
foundations which reached down to the underlying rock,
or to a bearing upon a stratum which in immobility and
sustaining power was equivalent to rock. It is pos-
sible that when the seismic tremors passed through the
earth, there was no great permanent displacement of

An Upheaval of Street Car Tracks.

the rock. But the made ground and the alluvial soil
were relatively unstable; and when the underlying
rock was shaken, the overlying material was thrown
into waves and ripples, much in the same way as the
surface of a fluid is agitated if the receptacle that

2]
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Hibernia Bank.
Fire.

Damage to This Building was Mainly by

Effect of Earthquake on the City Hall, Showing Steel Frame and Dome

Intact 3 But Masonry Thrown Down.
SOME VIEWS AND LESSONS OF THE SAN FRANCISCO DISASTER.
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did the rest. Here there is another problem which
should receive the most serious consideration of our
hydraulic engineers. In the rebuilding of the water
mains, the greatest possible use should be made of
mild-steel, riveted piping, supplied at frequent inter-
vals with flexible joints. We believe that mains of

holds it be shaken with rapid oscillations. When the
shaking is over the fluid will resume its normal level;
but the loose overlying alluvial material above the
underlying rock, not having the fluidity or ease of
the readjustment of the water, will permanently re-

tain many of the hollows and billows produced during place.

393

this character would readily adjust themselves to the
twisting and displacement of the ground in which they
were laid, most of the adjustment taking place at the
joints; while the piping itself would suffer an extra-
ordinary amount of distortion before fracture took
The following account of the behavior of the

agitation. An excellent il-
lustration of this action is
shown in the sidewalk sur-
rounding the post office,
and in the upheaved and
depressed tracks pictured
in two of our smaller cuts.
So also a view taken in
Market Street shows that
the whole mass of filled-in
material of the street has
been shaken down some
five feet, just as grain or
other loose material may
be shaken down in a sack
or other receptacle.

In this connection we
may say that we have lit-
tle doubt that the great
length of the flexible wood-
en piling extending from
the base of the tall office
buildings in the lower part
of San Francisco down to
the firmer material, served,
because of its elasticity,
greatly to cushion and ab-
sorb the violence of the
oscillations of the under-
lying rock as they were

o
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Freak of Earthquake. Market Street Sinks Five Feet Below Curb.

various types of construc-
tion under the fierce test
of the conflagration is
from the pen of our special
correspondent in San
Francisco, who writes us
that sufficient was known
at that time, Saturday,
April 21, of the condition
of those buildings which
survived the earthquake
and the subsequent confla-
gration, to afford a com-
plete and satisfactory test
of the stability of different
classes of building ma-
terial employed in their
erection. For once and for
all time the popular belief
in the incombustibility or
slow-burning qualities of
redwood lumber was shat-
tered beyond recovery and
its use will probably be
prohibited, at least in
down-town districts, for all
future time. The writer
remembers distinctly the
fire in Chicago and the re-
sults, displayed on that oc-

The Post Office Suffered Little. Only Sidewalks Are Twisted. Note
Fissure in Which Man Stands.

View Showing How Well Steel-and-Masonry Buildings Stood the Test of
Earthquake and Fire.

casion, of employ-

transmit-
ted through the
piling to the steel
structure.

After all is said
and done, it was
undoubtedly the
fire and not the
earthquake that
destroyed
San Francisco.
This is evident
from a study of
the photograph
taken from the
hills back of San
Francisco, show-
ing the destruc-
tion of the busi-
ness section. The
only visible evi-
dence of the
earthquake is the
fallen chimneys;
the wooden build-
ings, at least in
this section of the
city, appearing to
be but little harm-
ed. The earth-
quake did its
work in smash-

ing pine lumber
in building con-
struction and un-
hesitatingly pro-
nounces the red-
wood to be in
every way as ob-
jectionable
as pine in the
fierceness of its
flame, quickness
to ignite, and the
intense heat aris-
ing from its com-
bustion. In only
one particu-
lar was the fire
in Chicago worse
than in San Fran-
cisco. In Chicago
the wind blew a
hundred miles an
hour and with
such force as to
lift whole sections
of burning wood
which it carried
away blocks in
advance and ig-
nited wherever it
chanced to alight.

ing the water
mains and cutting
off the water sup-
ply, and the fire

The Burning of the Business District as Seen from the Hills.

SOME VIEWS AND LESSONS OF THE SAN FRANCISCO DISASTER.

By this means the
fire spread more
quickly in Chi-
cago than in the
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latler city, where its progress was more gradual but
not the less certain. Streets a hundred feet wide off-
ered no obstruction to the fire spreading, for the in-
tense heat of the redwood caused the buildings oppo-
site to ignite as soon as the fire gained requisite
strength. On Mission Street wood construction pre-
dominated, and with this street as an axis the con-
flagration spread in other directions. Had there been
no redwood the business district might have been
saved.

Among the more prominent buildings destroyed,
taking them in regular order, was the New Merchants’
Exchange, finished January 1, 1905, fourteen stories

in height and of steel construction, faced with granite

on the first floor and with terra-cotta brick for those
above. The earthquake caused the building but inci-
dental damage, but fire subsequently gutted it com-
pletely. It is now believed that the frame of the struc-
{ure is intact and can be used again. The terra-cotta
is apparently but little injured.

The Union Trust Company’s bank, at Market and
Montgomery Streets, fifteen stories, lately completed,
steel frame, terra-cotta facing, will be occupied for
business in a few ‘days, as, the writer is informed,
will the Crocker Building, opposite, of like construc-
tion, which stands but little injured, apparently only
needing new finishing for the inside.

The Palace Hotel was built before the adoption of
steel-frame construction, but with solid brick walls
which stand and can be made available if desired.

The new Chronicle Building, unfinished, sixteen
stories, steel and terra-cotta, will be as good as new
with interior furnishings replaced; the old part, how-
ever, fifteen years old, steel and brick, is in a precar-
ious condition and will probably have to be demol
ished.

The lofty Call Building was subjected to an intense
redwood flame, but stands upright and majestic. The
Colusa sandstone with which the structure was faced
is badly disintegrated by heat, but the frame is said
to be intact and may be used again.

The James L. Flood Building, Market and Powel,
just completed at a cost of $2,500,000, was badly gut-
ted, though the steel frame is in perfect conditiqn as
far as can be judged. This building was faced with
Colusa sandstone, which offered but little protection
owing to the intense heat.

The Ahronsen Building at Mission and Third Streets,
finished one year ago, ten stories, steel frame, terra-
cotta brick faced, with interior replaced will be good
as new, though not subjected to the intensest heat, as
it was surrounded with low buildings in every direc-
tion. '

The “Fairmount,” of steel and terra-cotta, unfinished,
is comparatively little injured, and with interior reno-
vated can soon be occupied. _

With these examples it would appear that terra-
cotta is far and away the best exterior material for
buildings of any height. No stone that was evér
quarried can withstand the intense heat of a general
conflagration. Though ordinary clay brick of good
quality is almost equal in fine-resistance to terra-cotta,
as proof against an earthquake shock brick is no bet-
ter, if as good, as stone.

Scientific American

THE INGALLS BUILDING—COMPLETING THE
ELEVENTH FLOOR.

May 12, 1906.

A STAIRWAY OF REINFORCED CONCRETE.

One of the possibilities of reinforced concrete is in-
terestingly shown in the accompanying illustration
from photograph taken during the construction of
the main stairway in the New York house of Mr.
George W. Vanderbilt. The stairway was designed by
Hunt & Hunt, architects, and was built by the Turner
Construction Company .as sub-contractors. In the en-
graving the body structure of the stair is shown com-
pleted, but without the treads, sides, rails, etc. The
stair is double, two branches starting from the ground
floor, and rising in graceful reverse curves to meet at
a landing somewhat more than half way to the story
above. At the point of meeting of the two branches
the stair touches the wall toward which the two lower
branches curve, and is supported by the wall at the
point of contact. Two branches again start from the
landing, curving in a direction transversely across the
corresponding lower arms to the floor above. The en-
tire stair is supported at only one .point between the
floors, and that is where it abuts against the wall. All
intermediate columns have thus been avoided, for
these would not have been in harmony with the de-
sign. Had the stair been built of steel, it would have
been impossible to obviate the intermediate supports
except by making the structure exceedingly heavy and
bulky, a feature which would have been objectionable.

The construction is on the Ransome system, in
which the concrete is reinforced by longitudinal and
transverse bars of twisted steel carried into the sup-
ports where necessary, and with the individual mem-
bers, where possible, tied together by wire. The longi-
tudinal bars, both in the body and the sides, are bent
to conform to the curvature of the stair, and are con-
tinuous from the intermediate landing to the floor

e
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THE INGALLS BUILDING—THE STEEL

Brick and stone buildings of the past were useless,
and as easily demolished in the San Francisco fire as
a paper box.

CONCRETE STAIRWAY CONSTRUCTION IN THE NEW YORK HOUSE OF G. W. VANDERBILT.

REINFORCEMENT FOR THE FLOORS.

above and the floor below. The transverse rods are
spaced short distances apart, and have their ends bent
at right angles to project into the lateral flanges, clear-
ly shown in the photograph. The concrete construc-
tion is carried out to engage with the I cams in the
wall and at the second floor landing, and thus is formed
an extremely solid bond. The design is not considered
by engineers a difficult one to execute, notwithstand-
ing that the result is rather a freak structure. It
merely proves that it is possible to build anything of
concrete for which a mold can be constructed and set
up, and that with the steel reinforcement the result-
ing structure is not only strong, and solid, but is often
less cumbersome than a corresponding one built en-
tirely of metal. In the present case, if the stair had
been built of steel, it would have been necessary to
design and manutacture each piece separately, with a
consequent loss of time and at greatly increased ex-.
pense. '

The stair is designed for a live load of about 150
pounds per square foot, and was found to answer all
requirements in a thorough series of tests, in which
heavy bags of cement were dropped upon it at various
points from a height of some 12 feet. The stairway
was finished in white marble with brass railings, and
the structure has turned out to be not only a pre-emi-
nently practical one, but an extremely handsome piece
of work as well.

—_— -t _———————————
THE INGALLS BUILDING — THE LARGEST CONCRETE
OFFICE BUILDING IN THE WORLD.

Among the earlier large concrete buildings in this
country is the Ingalls Building, of Cincinnati, de-
signed for office, banking, and telephone exchange pur-
poses, and undoubtedly the most ambitious structure
of this kind up to the time of its construction. It was
begun on October 2, 1902, and completed late in the
following year. It has sixteen stories, a basement, a
sub-basement, and an attic, measures 100 x 5014 feet,
and rises to a height of 210 feet from the sidewalk
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to the cornice. The distance from floor to floor is 12
feet 6 inches for the office stories, and 17 feet in the
telegraph exchange on the sixteenth floor. The con-
crete construction as compared with a similar struc-
tural steel design permitted a reduction in height of
about one foot for each story, a saving due to the
shallower floors. The construction is on the Ransome
system, in which the concrete is reinforced by rods,
bars, stirrups, and hoops of twisted steel, is solid and
continuous throughout, and was essentially completed
as the work progressed, the rate at times being one
entire story finished every twelve days. The founda-
tions are of the spread type, and rest upon a good
stratum of gravel and sand.

The boldness of the structural design, at least for
that period in the development of the use of concrete,
is well shown by the spacing of the columns, which is
such as to require girders of 16 to 33 foot span, and
floor panels 16 x 33 feet between the main girders. The
columns are 16 to 33 feet apart, center to center, and
decrease in size from 34 inches by 38 inches at the
basement to 12 inches by 12 inches at the roof. The
footings vary in size according to position and load-
ing, and are built independent of the columns. Each
has a rectangular pedestal, slightly greater in horizon-
tal dimensions than the column, and upon this is a
cast-iron base plate provided with circular projections
to form top seats for: vertical round steel bars im-
bedded in each column to add compressive resistance
thereto. Each column, according to its size, has four,
six, or eight such bars, 2 to 3% inches in diameter,

‘the twelfth floor and the eleventh story columns.
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of which have upward inclinations. These grooves
engage with ribs of similar section on the face of the
concrete, and thus form a species of dovetail joint.
The exterior window and door frames are of cast iron
for the first floor, and of sheet iron for the remaining
stories. There are four hydraulic elevators running
in concrete wells for passenger and freight purposes,
and two for use in connection with the floors below
thn surface level. The space beneath the sidewalk is
utilized, and in this connection concrete retaining walls
are employed.

For the installation of the concrete steel construc-
tion, three stories of interior forms and two stories of
exterior forms were used. The method of employing
these forms is illustrated in the first of the accompany-
ing engravings. The interior forms of each story were
removed in twenty-one days, and were used for the con-
struction of the third story above. The exterior forms
were removed in fourteen days, and applied in the
construction of the second story above. At the time
the photograph was taken the ninth floor, with its
beams and girders, and the columns of the story be-
low, had been completed in about twenty-three days,
and its interior forms had been raised to be used for
The
exterior forms for this floor had been raised from the
tenth floor and the ninth-story columns, which were
completed in about fourteen days. As the forms were
raised, the portable scaffold, shown at the tenth and
eleventh floors, was raised coincidentally with the
forms.
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the tops of the bars below, with a joint made with
an inclosing pipe sleeve filled with neat cement. At
this point also may be seen the method of employing
twisted steel uprights, diagonals, and horizontals in
the columns and tops of girders at the supports, to
resist wind and floor load stresses. In the foreground
are shown the twisted steel U-bars used to assist in
withstanding longitudinal sheer in the girders.

A GREAT CONCRETE RETAINING WALL.

: BY ORRIN E. DUNLAP.

What is believed to be the highest concrete wall in
existence has just been completed by the Niagara
Falls Hydraulic Power and Manufacturing Company
at Niagara Falls. This remarkable work was made
necessary by the slow but constant deterioration of
the cliff to the rear of the company’s power station,
which is situated at the water’s edge in the gorge, on
the New York side of the river below the upper steel
arch bridge. At this point the talus or apron of frag-
ments has been cleared away to make room for the
power house. The cliff is vertical, the rock being lime-
stone at the top, resting on gray shales, which the
rain and frost more or less affect. It is claimed by
geologists that the recession of the Falls of Niagara
is due to the destruction of the shales, leaving the
heavy limestone without the support of the softer
rocks beneath, so that from time to time huge blocks
break away and fall into the river below. To-day,
where it is possible to look under the sheet of falling
water of the Falls, the limestone would evidently be

The Highest of Concrete Walls.

and the joints of these are tormed by faced ends in
contact. Besides, each column has four to ten twisted
steel bars to resist tensile strains due to wind pres-
sure loads, and rectangular hoops, lapped and tied by
wire, to bind the bars at vertical intervals of 12 inches.

As mentioned above, the main girders between col-
umns are of 16 to 33 foot span, and those of the first
floor, including floor slabs, have a depth of 36 inches,
those of the second floor 34 inches, and all above the
latter 27 inches. The width throughout is 20 inches.
They are formed monolithic with the walls, columns,
and floors, and the extremities of their horizontal steel
rods project into the columns between the vertical
reinforcing members of the latter. The girders are
additionally strengthened by alternately inverted
U-bars of twisted steel. The junctions with the col-
umns are reinforced by vertical diagonal twisted bars,
from the top of the girder downward, and from the
bottom upward into the body of the column, the lower
ones being concealed in concrete brackets.

The exterior walls, exclusive of facing, are 8 inches
thick, with the exception of those in contact with the
walls of adjacent buildings, and these are from 3 to 4
inches thick. All are reinforced by vertical and hori-
zontal twisted steel bars. The exterior facework is of
414-inch marble for the three lower floors, and above
these of glazed bright gray brick with terra-cotta trim-
mings. The brick facing is supperted at each floor by
a ledge formed in the concrete, and is also secured by
wire anchors projecting from the concrete. The mar-
ble facing and the terra-cotta trimmings are provided
with grooves in the back, the top and bottom surfaces

Character of Clift Above the Wall.
A GREAT CONCRETE RETAINING WALL,

At the fifth floor level may be seen the swinging
scaffold employed by the general contractor for the
brickwork. At the second story is shown the marble
facing and its strap-iron anchors projecting from the
concrete wall. These anchors, which were used in ad-
dition to the dovetailing described above, are placed
at joints in the marblework, and each has a small steel
pin which passes through a hole in the anchor and is
fitted into a recess cut into the marble. The black
waterproof paint, seen at the third story, was employed
to insure the marble against the possibility of stain
from the concrete. This paint was applied at the time
when the forms were removed, thus offering a means
for a thorough inspection of the surface of the concrete
as the building progressed and as the load increased.
It is claimed that this paint has since remained in as
perfect a condition as when first applied. All the
stories up to and including the ninth were in the pro-
cess of being plastered, and all other branches of the
work, such as the installment of the marble-work on
the floors, doors, and partitions, the heating, plumbing,
and electric work necessary for completely furnishing
the interior, were being completed, for each floor
formed a perfect\roof as soon as concreted.

The second photograph is a view of the third floor,
showing the beam and girder forms filled with con-
crete, and the completion of the floor above about to
be accomplished. At the extreme left is shown the
method of providing round steel bars to furnish com-
pressive resistance that the area of the column may be
reduced. - The bars are carried to a point from 6 to
18 inches above the floor level, and rest directly on

_ ferred to.

Bird’s Eye View of the Pilasters of the Concrete Wall.

without support; that it projects out shelf-like, and
no doubt will in time break away. Knowing that this
action was taking place at Niagara, the Niagara Falls
Hydraulic Power and Manufacturing Company felt
that in time the deterioration of the shale back of its
power station would injure the strength of the sup-
ports of the limestone above, and thus endanger the
retaining walls of the forebays, while the possibility
of falling rocks was a source of danger to the power
house as well as the employes and workmen about the
power station at the water’s edge. While this pros-
pective danger was unquestionably a very long way
off, the realization of its occurring caused the company
to take careful steps to avoid it, thus anticipating any
likelihood of injury to its employes or power station.

It was these conditions that resulted in Chief Engi-
neer John L. Harper designing the facing wall re-
He found that the cliff had previously
been faced up to the shale, at which time the possi-
bility of extending it to the top was not considered.
It was therefore deemed advisable to construct three
pilasters to give the upper and heavier parts of the
facing wall a more stable support. The wall is made
of 1--3-5 concrete filled with a clean rubble. Its
length is about 200 feet, and it is not less than two
feet thick at any point. The wall drops to the level
of the tail water, and extends fully 150 feet above the
eaves of the power house, which are 30 feet high, mak-
ing a facing 200 feet high composed of about 7,000
cubic yards of concrete. The pilasters are 5 feet wide
and 80 feet high. In places the wall has a thickness
nf as much as 12 feet.
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A series of experiments made by Chief Engineer
Harper would indicate no danger of the water, result-
ing from seepage, freezing behind the wall, as it was
found that the water never attained a lower tempera-
ture than 39 deg. F. at the outside of the bank in the
most severe conditions of wind and weather. The re-
moval of the water is abundantly provided for by
means of weepers.

In one of the accompanying pictures of this notable
work an arch shows. This was built for the purpose

of protecting a natural grotto, in which a spring is
located. This has been most successfully accomplished
without in any manner detracting from the strength

Bas-Relief Made With One Part White Cement
and Three Parts of Sand.

Bas-Relief Stamped in a Mold of Plaster and Made
With One Part White Cement and Four
Volumes of Sand.
and usefulness of the facing wall, by arching the
grotto.

It is worthy of note that all the sand and stone used
in this construction was dumped on the east side of
the terminal railway tracks about 300 feet back from
the edge of the bank, from which point it was car-
ried by means of an aerial cableway to a concrete
mixer that stood near the edge of the bank. The mix-
ture was dumped ‘into chutes that carried it to the
point of use, without causing a separation of the con-
crete mixture, the mass sliding as a unit in the chutes
which were steep, smooth, and small. The scale on
which the work was done called for the placing of
from 80 to 90 square yards of concrete every day.

THE ARTISTIC POSSIBILITIES OF CEMENT,

The use of cement is becoming more and more im-
portant, not only to the architect, engineer and build-
er, but also to the artist, for plastic and sculptural
purposes, and few realize that, unlike Italian terra-
cotta, it can be made to withstand the rigor of our
northern winters, and is equally impervious to heat
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and dampness. With certain treatment, a color, tex-
ture and durability is obtained, reproducing to a re-
markable extent the old stone figures of another age.

In a recent visit to Mr. W. R. Mercer’s studio, the
writer was able to convince himself of this. Hitherto,
cement for plastic purposes has been of a cold, gray,
flat tone, which did not lend itself to the ancient
forms and ideas, but after some years of experiment,
Mr. Mercer seems to have found a method by which
he overcomes this defect. The lover of art is thus
able to have within his reach some of the famous
examples of ancient sculpture at a naturally much
reduced price.

In the studio one may see fonts, urns, busts, bas-
reliefs, etc., all destined for the decoration of a gar-
den, which is Mr. Mercer’s specialty. One of the great
troubles encountered at the beginning of his experi-
ments was the making of a mold that would incase
the cement and not take it in so close an embrace
as to render its release impossible without breaking
the cast. This problem was solved by the use of
flexible molds, prepared in such a way as to avoid
the repeated failure caused by the casts sticking and
the cement not properly hardening before the disin-
tegration of the composition used in the mold.

It is hard to enumerate the difficulties that beset
the artist at this juncture. Cement is a non-combus-
tible, hard, very durable and cheap material, which
can be cast in a cold state by simply mixing with
water—hence its great adaptability to the fine arts.
It is, however, less ductile than plaster of Paris, and
though this difficulty has been overcome by stirring,
pressure and other methods of application, its gray
color and unsympathetic texture have chiefly repelled
the artist. In combating the color certain pigments
vitiate the strength of the cement, others do not.

Some act chemically upon it so as to transform the

tint of the mixture. Certain cements neutralize or
weaken when colored more quickly than others, while
the rapidity with which the cement dries, whether in
the sun or dark, or whether more or less subjected
to dampness, will be found to influence the color, or
even vary the natural gray tone itself. Further, the

- method of épplication of the color, whether injected

entirely through the cement before setting, applied
during setting from the mold, or incrusted upon the

_ latter-in a comparatively thin envelope during sefting,

modified the result.

As to the texture, certain masses of cement, fall-
ing upon ‘the earth outside of molds, or hardening
inadvertently in bags and boxes, have assumed this
texture of stone, while ether masses ﬁresent a very
unpleasing nondescript surface. When molds are used
this non-ductility of the material requiring stirring
may blotch the surface with areas where the finer par-
ticles seem to have collected -in a sort of paste. On
the other hand, when cast too dry, the cavities are
not properly filled. Owing to these difficulties the
cement will not always take the texture of the mold,
therefore one must resort to other means. The mold
itself may be incrusted with ingredients which will
communicate their texture to the cement, or materials,
coarse and fine, may be introduced into the original
mixture so as to modify the result. In a word, the
cement is merely a glue causing the gravel and sand
to adhere to each other, and is used as a medium and
not as a base. The process, which any one can work
out for himself if he wishes, lies almost entirely in the
adding of certain ingredients to the raw cement. The
texture and color are matters of workmanship and
taste. When the process is learned it will be possible
to reproduce almost any work of art with the accuracy
of the copies seen in the illustrations. Once the mold
is made there is practically no limit to the number of
reproductions.

May 12, 1906.

The production of a white cement has been the en-
deavor of many investigators, and even at the present
time, the problem cannot be considered completely
solved. It is the powerful coloring action of the iron
which has proven to be an insurmountable difficulty
in the practical utilization of many a good idea. It
has been an undoubted step forward that Julius Gres-
ley, of Liesberg, Switzerland, contents himself with the
production of white Roman cement and does not at-
tempt to produce white Portland cement in which the
high burning temperature and the hardness of the
clinker substantially increased the chief difficulty
mentioned. White cement will probably be always
used for the attaining of artistic effects, and for this
purpose the strength of
Roman cement is quite
sufficient. Gresley mixes
clay free from iron, par-
ticularly kaolin and pipe
clay, with lime in such
proportions that the
clinker is constituted ac-
cording to the chemical
formula

x(Si0,2Ca0) +

¥ (A1,0,2Ca0) or

z(Si0,2Ca0) +

¥ (A1,0,2Ca0) +

2(80,Ca0) ’
and thereby attains a
white cement, answering
all proper tests in regard
to tensile and compres-
sive strength and which
either with or without
added coloring matter,
lends itself excellently
tfor decorative purposes.
We publish herewith two
illustrations from photo-
graphs of decorative
work made of “Marbrit,”
the name under which
the raw material for the
production of the Gres-
ley white cement is
known, and these show the excellent results obtain-
able with this substance.

The Figure and the
Pedestal are of Cement.

The Genesis of the Chauflfeur,

Chauffeurs existed, says Figaro, long before there
were automobiles. History tells us that along about
the year 1795, there sprang up in France, principally
in the eastern and central regions, fantastically dressed
men with their faces blackened with soot and their
eyes carefully concealed, who gained admittance to

-farm houses and other isolated dwellings at night and

committed all kinds of depredations and outrages.
They had an atrocious habit especially, from which
they obtained the name that posterity has preserved
for them. They first garroted their victims, and
dragged them in front of a great fire, where they
burned the soles of their feet. Then they demanded of
them where their money and jewels were concealed.
Such interrogatories could scarcely be resisted. It is
from this that is derived the appellation of “chauffeur,”
which once so terrified old ladies, but which at present
evokes in us only cheerful and pleasing thoughts of
automobilism, and of voyages and excursions at twenty-
five and thirty miles an hour, in which there is nothing
but the roads and paved streets that are scorched.

Aluminium and lead will not alloy. They mix when
melted, but separate when cooling.

A Sun Dial Cast in Cement in Imitation of the Font of Turtles.

A Cement Flower-Box.

The Original Has Been so Closely Imitated That Even

the Wear of Time Has Been Reproduced.

THE ARTISTIC POSSIBILITIES OF CEMENT.
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from the machine.

form material throughout.

The Hayden Automatic Concrete Block
Machine, showing the method of making
the block face downward. The next move-
ment delrvers the block away *rom the
machine and on its side.

shapes of concrete bloc

four days.
which has been established for over eighty years.

and ornamental work of all kinds.

In addition to all the advantages offered by all other

machines, the Hayden Automatic Concrete Block
Machine offers the following exclusive features :

1. It is the only down-facing machine that makes concrete blocks

in al/ lengths up to 36 inches and delivers the blocks away

2. It is the only down-facing machine that makes concrete blocks
in all widths of faces up to 12 inches and automatically delivers
the finished block away from the machine.

3. It is the only down-facing machine that makes concrete blocks
in all wall-thicknesses up to 16 inches and automatically delivers
the finished block away from the machine.

4. It is the only machine that makes faced concrete blocks with the
same number of machine movements as blocks made of a uni-

5. It is the only machine that allows ! inch space for mortar on
the laying side of every block.

6. It is the only down-facing machine (mould boxes excepted)
which makes concrete blocks at a point low enough to allow for
proper tamping without bending over.

7. Itis the only machine that moulds with absolute accuracy all the
laying sides of the concrete block. The striking off is done oppos-
ite the face and thus the interiorand exterior may both be faced.

This is the strongest and heaviest concrete block machine made—weighing 1550 pounds.
regular equipment, including a complete line of plates, the weight is 5000 pounds—one-third greater
than that of any other block machine on the market.

The standard equipment of the Hayden Automatic Machine makes a greater variety of sizes and
Es than any machine on the market.
Face plates of any special design required can be made to order and shipped from the factory within
Superior workmanship and absolute accuracy is warranted by our foundry machine shop
Prices will be quoted on specifications submitted for
flasks for balustrades, porch columns up to seven feet in height, window lintels, door steps, balusters,

Each machine is sold with a guavantee against all suits for infringement.

An illustrated catalog will be sent on request.

The Hayden Automatic Concrete
Block Machine, showing the finished
concrete block bemng delivered awav from

the mould at a low point and with the ]
Sace of the block, made face downward, dlivered on the
side. Note how this block is faced.

With the

HAYDEN AUTOMATIC AND EQUIPMENT COMPANY
26 Cortlandt Street, New York City

Extension of Terminals New York End of Brooklyn
Bridge, Snare & Triest Co., Contractors. System D,
Type 2, Clinton Fire-proofing System Used for
Concrete Floors.

In all probability there is no floor in the world in more con-
stant use than that of the Terminals, of the Brooklyn Bridge.
That the Clinton System should have been selected for this
work is simply another proof of the value of the System
with the Continuous Bond.

Send for new catalog of the Clinton Fire-proofing System.

WIRE CLOTH COMPANY
Clinton, Mass.

CLINTON

HUNKINS-WILLIS LIME AND CEMENT CO.,
South End 18th St. Bridge, St. Louis, Mo.
L. A. NORRIS,

227 Crossley Bld?., San Franciseo.
909 Alaska Bldg , Seattle.

Fire-Proofing Department :

ALBERT OLIVER,
150 Nassau St., NEW YORK

Parti-

Ceilings tions

A Cottage Erected of Concrete at a Total Cost of $4,500.

CEMENT AGE

A Monthly Magazine Devoted to the Uses of Cement

This magazine—written by recognized authorities on cement manufacture, concrete
work, and the allied industries—is the largest and most replete publication devoted
exclusively to the cement and concrete field.

It publishes data and diagrams of practical value to the engineer, builder, and
architect who is interested in the Zechnical phases of the latest and most approved
examples of concrete work.

It explains to the lay reader the most recent developments of the concrete industry
as shown in houses, factories, walls, farm buildings, and other structures erected of
concrete, illustrated with photographs and plans that indicate the many new and popular
uses to which concrete is being daily applied.

It discusses the most improved methods of manufacturing, mixing, moulding, and
placing of concrete, citing specific examples and practical experiences of engineers and
builders whose observations are ot importance to the building trades.

It reviews the latest concrete machinery, reports the important points discussed at
the meetings of the various associations interested in concrete throughout the country,
prints the official reports of the tests of cement and concrete, cites the building regula-
tions concerning the use of concrete and exploits the best of the methods and machinery
for handling this material, in this country and abroad.

It conducts departments for the discussion by its readers of valuable phases of
concrete work, reviews of the latest literature on cement and concrete which appears
in books, magazines and lecture journals, throughout the world, and keeps its readers
informed of events in trade cities through departments devoted to these topics.

The Cement Age s producing the first permanent literature on the subject of cement and concrele which has
ever been published. 1t is indispensable to every engneer, contractor, builder, and owner interested in this new
and rapudly-growing cement industy.

Edited by ROBERT W LESLEY, Assoctate Am. Soc. C. I,
Published by BRUCE & BANNING, 1 Madison Ave., New York.

[FILL OUT, CUT OUT, MAIL TO-DAY.]
BRUCE & BANNING,
1 Madison Ave., New York.

Enclosed »ﬁnd $1.00 for which enter my
subscription to CEMENT AGE for one year.
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RECENTLY PATENTED INVENTIONS.
Of Interest to Farmers,

COMBINED POTATO AND CORN PLANTER.
—W. A. HarLn, Sr., Pardeeville, Wis. This
improvement is in the nature of a check-row
planter designed more especially for planting
potatoes, but applicable also with slight modi-
fication to planting corn or other seed. It is
designed to plant two or more rows at a time,
and to check-row them or aline the hill both
ways, and to drop one potato or piece of potato
in a hill, and to adjust the distance between the
rows and also the space between the hills in
the row.

Of General Interest,

WINDOW-SASH.—J. B. McKgowN, Union
1Iill, N. J. This invention relates particularly
to improvements in means for securing glass
in fire-proof window-sash, the object being the
provision in lieu of putty of a metallic secur-
ing strip or strips, the parts being so arranged
that the strips may be pressed tightly against
a glass of any thickness.

TRUSS.—G. V. lHousg, Mount Vernon, N. Y.
The inventor’s purpose is to provide a device
for the end of the belt of a truss when it con-
nects with a pad-carrying plate so that it will
cover and conceal the end of the belt connecting
with the plate and at the same time partly
cover the buckle or other fastenire device that
receives the free end of the belt, thus giving
the truss a perfect finish when on the person
and preventing the belt where it connects with
the plate from becoming disengaged from its
buckle and also preventing the latteg from an-
noying fleshy persons.

MOSQUITO-NET.—.J. W. GRAEME, United
States Navy. Lieutenant Graeme’s invention is
a net intended for use especially on sailor’s
hammocks, though it may be used for sports-
men’s, hunter’s, or other forms of hammocks.
It is especially valuable in tropical countries,
particularly in ports infected with malaria and
yellow fever. It can be éonveniently applied
for use and when not in use can be folded in
compact form and lashed up in the hammock
with the other bedding.

TUBE EXPANDING AND BEADING TOOL.

-W. McCormick, Hillyard, Wash. The inven-
tion pertains to boilers; and its object is to
provide a new and improved tube expanding
and beading tool arranged to quickly expand
the tube in the flue-sheet opening, to form beads
on the tube on opposite faces of the flue-sheet,
and to give a high finish to the outer bead.

CHAIN-LINK SHACKLE.—G. A. H. Dres-
LER, Karlstrasse 2511, Kiel, Germany. The ob-
ject in this case is a connecting-shackle for
chain-links in which the ends of the open
link are held together by means of a closing
member. The arrangement is such that this
member is provided with recesses directed
toward the interior of the chain-link and cov-
ers the connecting-studs of the link in the
manner of a cap. The web or shank portion
of the closing member is surrounded by a box
or sleeve, which serves to reinforce the pin
of the link by taking the strain.

WIRE-REEL.-—W. E. EicHHOFF, Cairo, IIl
The reel winds or unwinds any kind of wire.
One object in view of the inventor is the pro-
vision of means for mounting the reel to the
end that it may be adjusted to a variety of
positions, whereby the reel is adapted to rotate
in a vertical, horizontal, or inclined plane, and
provision is made for overcoming tendency of
reel and its mount to tip or fall over in hillside
use. He provides a wheeled truck on which
the reel proper may be mounted in a detached
manner, and equipped with platform for sup-
porting extra coil of wire, tools, etc., when
the reel is mounted on the truck, although the
platform may be raised on the truck when the
reel is dismounted, to serve as the bed of the
truck.

MINER'S LAMP.—T. T. CArRTER and S. J.
TrnovrsoN, Bluefield, W. Va. The design in this
instance is to provide a lamp which can be
readily fitted over the cap of the miner or at-
tached thereto. The vizor, which is of metal,
will reinforce the usual cap-vizor, or it will
take the place of the ordinary vizor. Means
are provided so that when the miner dons his
cap the lamp will be with him. The vizor and
shield-plate form projecting guards for the
wearer’s head.

Hardware.

TUMBLER-LOCK.—N. W. WEeBB, New York,
N. Y. The object in this case is to provide a
lock more especially designed for use as a
latch or dead-lock and arranged to insure
proper working of the tumbler-pins, without
danger of getting out of order, by providing
strong and 'ong tumbler-pins and springs, with-
out unduly increasing the size of the plug and
keys, to prevent unauthorized persons from
actuating the door-lock with a view to unlock-
ing and opening the door.

Household Utilities.

OVEN.—H. C. G. KrrvuTzkaMP, New York,
N. Y. In this patent the invention refers to
ovens such as used for baking food. The ob-
ject is to produce an oven which is specially
adapted to be used in connection with a gas-
stove, further objects being to provide im-
proved  means -for regulating the distribution
of the heat within the oven and preventing
radiation therefrom.

IRON-HEATER.—C, PrTTY, Bay Minette,
Ala. In use the device is placed in front of
such a source of heat as a fireplace, with the
opening in the hood turned toward it, and then
upon raising the shield the irons may be in-
troduced and limited in inward movement or
toward the fire by the fender, while they will
be prevented from falling in this direction by
the contact of the handle with the shield.
When sufficiently hot, the shield is raised and
irons removed. The irons are held out of con-
tact with ashes and away from the influence
of smoke.

SIGNAL.—M. D. CaMPBELL, Charlestown,
Mass. The invention relates to signals, and
more particularly to those adapted for domes-
tic use for conveying information to tradesmen
delivering goods. The signal comprises a sup-
port having an opening, a mirror mounted in
the opening,-a holder surrounding the opening
at one side, and cards provided with perfora-
tions furnishing characters carried by the
holder.

COMMODE.—W, C. FEELy, New York, N.Y.
The purpose of this inventor is to provide a
wheel-supported commode which may be used
alone whenever needed, but which can be at-
tached when required to the side of a bed, a
couch, or equivalent article of furniture; and
a further purpose is to provide a convenient
means for bodily adjusting the commode, to-
gether with adjustable back and leg rests for
the user. Another purpose is to provide a con-
struction of bed particularly adapted for use
in connection with the commode. .

Machines and Mechanical Devices.

REGISTERING DEVICE FOR PRESSES.—
W. J. RAMSAIER, New York, N. Y. While the
principle of this invention is capable of many
applications it 1is particularly designed for
registering the number of impressions made by
a printing-press. The principal object is to
provide for accurate registration of impres-
sions and also to prevent recording of move-
ments of the platens of the press unless those
movements result in the taking of an impres-
sioa.

COTTON-COMPRESS. — W. HiLL, Alexan-
dria, La. One purpose of the inventor is to
provide ~a construction of a compress which
will stand a minimum of wear, and also to so
safeguard the screw-shafts that they will be
effectually protected against grit, dust, and
like material calculated to injure theni, and,
furthermore, to provide effective means for
protecting the screw-protectors against damage
through careless handling of bales to be com-
pressed.

SAW-SWAGE.—S. T. LIPSEY, Georgetown,
S. C. One of the principal objects of the in-
vention is the provision of a saw-swage
adapted alike to the swaging of the teeth of
band-saws, gang-saws, and circular saws irre-
spective- of the gage thereof and also to pro-
vide means for overcoming many disadvantages
and objections encountered in the use of many
saw-swages hitherto devised with like ends in
view.

PRESSER-MACHINE FOR BOXING PUR-
POSES.—G. N. PonDp, Aspen, Col. In packag-
ing fruits of different  kinds, as apples and
pears, in boxes and the like, each box is usually
filled with the fruit to a height exceeding that
of the upper edge of the box for about one-
half the thickness of a layer of the fruit, and
when the lid is applied it is necessary to press
down and hold it while securing it in place
either by nailing or otherwise. The principal
object of the inventor is to provide a machine
for performing the work of holding down the
lid while securing the same in place.

HAT-HANGER.—M. W. PoTTER, Red Lodge,
Mont. The invention has reference to im-
provements in devices for hanging hats on hooks
or the like, the object being to provide a
hanger adapted to be attached to a hat and so
arranged as to be turned outward for engaging
with a hook or the like and automatically
swinging into the hat when released from the
hook.

TRANSMISSION MECHANISM.—E. NELSON,
New York, N. Y. This invention is especially
useful under circumstances where it is desirable
to transmit power at a variable velocity of
rotation. The object is to produce a mechan-
ism which will be simple in construction and
which will enable a variable-speed transmission
to be effected by frictional contact, and to
further provide means whereby the transmission
may become variable.

Railways and Their Accessories.

DEVICE FOR ACTUATING SWITCHES.—
A. FULLER, Amsterdam, N, Y. In this patent
the object of the inventor is to provide a de-
vice for actuating a switch-point by the motor-
man in charge of the car, the device being sim-
ple and durable in .construction and composed
of few parts not liable to get easily out of
order. Means are provided to permit con-
venient removal of any dirt, snow, or the like

accumulating in the pit below the switch-plate.,

The invention relates to street-railways.
SAFETY GUARD OR FENDER FOR TRAM-
WAY AND THE LIKE VEHICLES.—P. LENTZ,
34 Sternstrasse, Gross Lichterfelde, near Berlin,
Germany, This device or guard is for trains
and the like, the catching apparatus of which
is suspended from rocking rods by means of
joints. 'The catching apparatus is connected
with the supporting-frame at the rear end by
means of intermediate links in such manner

that upon being pressed back by the obstacle

its rear end is raised so that its front end is
lowered onto the track so that the catching
apparatus is readily able to receive person or
object in danger and so that no injury can be
occasioned thereto.

COMBINED STRAP-HANGER, SIGNAL-
BELIL RINGER, AND REGISTER-RINGER.—
S. S. Brooks, Brooklyn, N. Y. When the sec-
tions of the strap-rail are in place they form
a. continuous rail’ supported in very efficient
manner by the oppositely-disposed attaching-
arms of the brackets. The parts of the rail
are easily assembled, one section being fixed in
place, after which remaining sections may be
easily adjusted with respect thereto. The rail
is also capable of indefinite expansion or may
‘be made as short as required.

GRAIN-DOOR—W. J. CockLiN, Rising City,
Neb. The invention pertains to a door for
freight-cars of the ‘“box-cars” type, by which
door the cars may be rendered sufficiently tight
to permit loading grain in bulk. The object
is to simplify the construction of the door,
render it -stronger or more durable, and permit
it to be readily folded, so that it will not in-
terfere with using the car for other freight.

Pertaining to Vehicles.

VEHICLE-BODY.—W. W. OGDpEN, Chatham,
and W. C. YELTON, Newark, N. J. Means are
provided by this improvement for joining either
aluminium, steel, copper, or any other metal
panels together and to the wooden frame of
vehicle-bodies to avoid former objections—in
other words, to provide a waterproof shell,
add to stiffness and rigidity of structure, and
afford absolutely smooth and uniform outer sur-
face for shell and adjoining strip. This is ac-
complished by improvements in the frame and
joint-strip, which co-operate with each other
to secure the desired result.

Pertaining to Recreation.

GAME-COUNTER.—O. W. F'teLp, Chicago,
Ill. The invention refers more especially to
counters adapted for use in connection with
games, as billiards and the like. A casing or
supporting frame is employed in which are
operatively organized a plurality of preferably
horizontally-alined counting members, each
having independent movement in or on guides
therefor within the casing, to be brought to
position to indicate or register a particular
aumber of points of the game.

Desizns,

DESIGN FOR A BADGE.—W. C. MARTEN,
Carbondale, Ill. - Within the borders of this
ornamental badge are arranged in upright
crossed positions an axe and a wooden maul on
a log of wood. A wedge is balanced between
these implements. Surmounting all are the
letters “W M A.” Three links of heavy chain
extend partly around the bottom of the badge,
and between the log and chain are the letters
“T O O F.”

DESIGN FOR A CASING OF VENDING-
MACHINES.—J. E. CaninL, Baltimore, Md.
This ornamental design simulates an elephant,
the elephantine form being represented in
standing position, with head raised, mouth and
throat widely distended, short tusks joining
sides of the mouth, ears projecting laterally,
and the trunk raised high and thrown backward
and to one side.

Nore.—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the invention, and date of this paper.

Business and Personal wants_.

READ 'I'HIS COLUMN CAREFULLY.—You will
find inquiries for certain classes of articles numbered
in consecutive order. If you manufacture these goods
write us at once and we will send you the namne and
address of the party desiring the “information, Em
every case it is mecessary to give the
number of the inquiry.

MUNN & CO.

Marmme Iron Works. Chicago. Catalogue free.

Inquiry No. 8065.—For builders or manufacturers
of the evaporative condenser.

For mining engines. J.S. Mundy, Newark, N. J.

Inquiry No. 8066.—For dealers in argillaceous
slate* also for makers of rag paper paste.

**U. 8.” Metal Polish. Indianapolis. Samples free.

Inquiry No. 8067.—Warted, the makers of the
placket fastener called ™ C-curity.”

1 sell patents. To buy, or having one to sell, write
Chas. A. Scott. 719 Mutual Life Building, Buffalo, N. Y.

Inquiry No. 8068.—For manutacturers ot a sheet
of substance such as paper or fabric, one side of which
is to be paraffined or oiled. and the other side ot which
is to'be coated with a glutinous glycerine substance.

Well gotten up typewritten letters will increase your
business. $2 per 1.000.

Typewritten Letter Co., St. Louis.

Tnquiry No. S069.—Wanted, makers of printing
presses, in Canada.

Four Patents for Sale or 'Trade.—Copies, models,
prospects, information furnished. James E. Bennett,
Box 124, Momence. Ill.

Ingquiry No. 8070.—Wanted, makers of siding
partitions or screens. -

1 have for sale the U. 8. and all foreign rights of new
patent Improvements in Water Tube 1'ypes of Boilers.
Great economizer. J. M. Colman, Everett, Wash.

Inquiry No. 8071.—Wanted, makers of boXxes,
bottles, etc.. tor toilet preparations, such as tooth
powder, paste, etc.

The celebrated * Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Machine Company.

Foot of East 138th Street, New York.

Inquiry No. 807:2.—Wanted, address of manufac-
turers of secondary electric clock movements for one
mioute impulse.

Manufacturers of patent articles, dies, metal
stamping, screw machine work, hardware specialties,
machinery tools, and wood fiber products. Quadriga
Manufacturing Company. 18 8outh Canal St., Chicago.

Inquiry No. 807 3.—For manufacturers of gradu-
ating machinery, such as is used to graduate scales,
squares, etc.

Automobile experts are in constant demand at high
salaries. Our seven weeks’ course is the mast thorongh
and practical, fitting men to drive, handle and repair
Day and evening classes. Special course for owners.
New York School of Automobile Engineers, 146 West
56th Street, New York.

Inquivy No. 8074.-Wanted, small friction and
screw top tin cans, wooden mailing cases and small
brushes.

WANTED.—Articles to manufacture in either wood
or iron, by well-equipped foundry ar.d rmachine gshop.

Ypsilanti Macliine Works, Ypsilanti, Mich.

Inquiry No. 8075.—For manufacturers of ma-
chine suitable for grinding divi-divi.

Inquiry No. 8076.—For m:nufacturers of ma-
chines used to make rugs from oid carpets.

Inquiry Neo. 8077.-For wmanufacturers of um-
brella ribs.

Inguiry No. 8078.—For manufacturers of machin-
ery for weighing and sealing paper packages of cereals
of one and tw. pounds weight, and also machinery for
printing on canvas bags in two colors.

Inguiry No. 8079.—Wanted, address of com-
panies who mold electrose or imitation hard rubber.
Inquiry No. 8080.—For manufacturers of metal-
lic calcium.

Inquiry No. S081.—For manufacturers of machin-
ery for working agricultural and road forks.

Inquiry No. 8082.—Wanted, address of manufac-
turer of Gardiner Gyroscope.

Inquiry No, K083.—For manufacturers of metal
as thin as tin foil or thinner.

Inquiry No. S084.—Wanted, address of makers
or patentees of apparatus or sgstem for drying fruit,
in which the air passing through 1s tirst freed of its
moisture by contact with concentrated sulphuric acid,
running down a series of shelves arranged in tower
fashion.

Inquiry No. 8085.—Wanted, makers of automatic
lathes for pill and ointment boxes. tack barrels, etec.

Inquiry No. 8086.—For manufacturers of stump
sawing machines.

Inquiry No, 8087.—For manufacturers of emery
wheels. such as are clamped on fly wheel of a sewing
machine.

Inquiry No. SOS8S8.--For manufacturers of a trans-
fer press.

— =

the Hercules.

are obtained.

The Hercules will make more ston

_Tbis is a reproduced photograph of the Weldon Apartment THE WORLD’S GREATEST

bouse at Greenfield, Mass., built of Cement Stone made on

On this Machine, so simply constructed, the most marvelous results
It will make solid or hollow blocks, pillars, sills, lintels,
coping, or ornaments of any kind, from 2 inches up to 6 feet.
will make two blocks of the same size and design, or of different
sizes and designs at one and the same time.

& for less money than any other machine.
ment here, but if you will take the trouble to send for our handsomely
illustrated 68-page catalog, it won’
vince you—Ask for Catalog No. 2.

CEMENT STONE MACHINE

It

e and better stone in less time and
We can’t prove that state-

t take but a few minutes to con-

CENTURY
CEMENT

MACHINE CO.

303 W. Main Street
ROCHESTER, N. Y.
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g LW things are as annoying and expensive as leaky roofs—
ANES and few things are as wznecessary. The damage which
WY they cause (and 1t amounts to thousands of dollars
annually) 1s due almost entirely to the fact that buildings are
roofed with materials which, unless painted every two or three
years, quickly rust out and leak.

A BarrerT SpeciricaTioN Roor not only requires no coating nor painting,
but any reputable contractor will guarantee such a roof for at least fen ypears
absolutely. Behind this guarantee is a record of fifty years of satisfaction on
buildings of every kind all over the country.

The photographs opposite give some idea of the variety of structures for

which Barrett Specification Roofs are particularly adapted.
No. 1—N. Y. C. & H. R. R. Freight Station at St. John’s Park, New York. Roofed 36 years ago, and the roof to-day is in

good condition.
No. 2—The Auditorium Hotel at Chicago. One of the largest hotels in the country.
No. 3—The Studebaker Plant at South Bend, Ind., covered with over 800,000 square feet of Barrett Specification Roofs.
No. 4—Massachusetts Cotton Mills, ‘at Lowel], Mass., roofed in 1874 and in good condition to-day. Area 700,000 square feet.

And of importance to every man who pays the bills is the fact that the
cost of a Barrett Specification Roof 1s less than one of Tin or metal of any
kind and its life very much longer.

The Barrett Hand Book covering thoroughly the subjects of roofing and waterproofing

will be mailed free on application. ID

BARRETT MANUFACTURING CO.

NEw YORK CHICAGO ALLEGHENEY CLEVELAND St. Louis BosToN
PHILADELPHIA NEw ORLEANS Kansas City MINNEAPOLIS CINCINNATI

ALWAYS UNIFOR

Specified by All Leading Architects and Engineers

Portland Cement Concrete has become the recognmized building material where
strength, durability, and fire-proof qualities are demanded. From a residence to a
factory, from a sidewalk to a bridge, there is no other building material that will
give such satisfactory and permanent results. The wealth of beauty obtainable in
Concrete architecture and design 1s 1n marked contrast to the low cost of Con-

crete Construction.

& %
/<" PORTLAND 72

& Our new booklet, ““Concrete Construction About the Home and on
Ways oni¢© the Farm,” sent free on request
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HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters or
no attentiom will be paid thereto. This is. for
our information and not for publication.

References to former articles or answers should give
date of paper and page or number of question.

Inquiries not answered in reasonable time should be
repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by
letter or in this department, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

Special Written Information on matters of personal
rather than general interest cannot be expected
without remuneration.

Scientific American Supplements referred to may be
had at the office. Price 10 cents each.

Books.referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinetly
marked or labeled.

(9965) R. B. asks: Could you please
tell me why a lamp chimney becomes heated
when placed on a lighted lamp, glass being
diathermanous for luminous rays of heat?
A. A lamp chimney becomes heated because
there is a hot mass of matter inside it. So
does the earth’s atmosphere by the sun’s rays.
The atmosphere absorbs about 40 per cent of
the rays of the sun, so that they do not reach
the earth at all. The flame of a lamp is lum-
inous from solid particles of carbon in the
flame. This radiates heat. The glass inter-
cepts much of that heat, and by this it is
itself heated. There is no substance which can
transmit all the heat which strikes it. Glass
becomes hot in the sun’s rays.

(9966) H. N. asks: The ground is

frozen about two feet deep in winter, and
water pipes buried four feet and imbedded in
sawdust are secure from frost; but in spring,
when the surface of the ground for several
inches deep has turned to mud and the air is
quite warm, the troubles begin with the pipes
freezing. I am told that the frost travels
downward when warmed above. What is the
scientific  explanation? The warmer the
weather gets, the worse the pipes freeze. A. We
have never before heard of the phenomenon you|
describe, that frost penetrates the earth deeper
in the spring after the surface begins to thaw.
We suggest certain considerations which may
help to a solution of the problem. Ice is a
non-conduetor of heat. When .the surface of a
lake is covered with ice, freezing of the water
on the under side of the ice goes on very
slowly. The same is true of the earth under
snow and ice or frozen ground. Hence the
frost does not penetrate as deeply as it would
upon an open and dry surface of ground. After
the surface snow or ice has thawed, the earth
and frozen ground below are still several degrees
below freezing, and as the cold water from the
surface settles into the earth deeper and deeper,
it freezes again Lelow the frost line, when the
ground was covered with a solid layer of ice
and snow, which protected it from deep freez-
ing during the winter.

(9967) C. W. B asks: 1 Will you
kindly answer through the columns of your
valuable paper the following question: Spe-
cific gravity of a liquid showing 60 deg. gravity
by Baume hydrometer and temperature 60 deg. F.
Would that be 0.6 gravity, or is it 60-180
gravity, 180 being the difference between the
point at which water starts to freeze (32
deg.) and starts to boil (212 deg.)? If
neither, will you kindly explain what per
cent 60 gravity would be by the Baume hy-
drometer? A. The Baume scale is graduated
in equal spaces. It does not give specific
gravities at all. A different scale is used for
liquids heavier than water from what is used
for liquids lighter than water. Thus 60 deg.
Baume would be a specific gravity of 1.652
for a substance heavier than water, and 0.745
for a substance lighter than water. There
are two 60 deg. in the Baume scale. 2. What
is the atmospheric pressure to the square inch
on the top of Pike's Peak? At what tempera-
ture does water start to boil on the Peak?
A. Pike’s Peak rises 14,147 feet above the sea.
When the barometer is at 30 inches at sea level
and the thermometer at 32 deg., at the top of
Pike’s Peak the barometer would stand at 17.5
inches, and water would boil at 185.9 deg. F.
The pressure of the atmosphere under the same
conditions would be 8.575 pounds per square
inch.

(9968) G. B. asks: Is there a Port-
land or a hydraulic cement made which on
being mixed with the proper proportions of
sand and water can at once be dropped into
the bottom of a lake of water and will set
and harden there just as good as though it
were used above water? Is there a hydraulic
lime for such purpose? A. Replying to your
inquiry, we would say that there are several
hydraulic cements and lime which will harden
under. water in the manner you describe. Hy-
draulic lime is like common lime except that
it will harden under water. Artificial lime
can be made by mixing together in suitable
proportions thoroughly slaked common lime
and unburnt clay, tempering the mixture wvrith
water, and then burning it in the form of

bricks or rounded balls in an ordinary lime

kiln. With mortars of hydraulic lime the
volume of sand should not be less than two
times that of the lime paste, in ordei to se-
cure the best results regardless of cost. The
usual proportions are, however, the same as
in common mortars. Hydraulic cements, in
mortars of proportions varying from one part
cement and two parts of sand to one part
cement and four parts sand, set better and
attain a greater strength under water than in
the open air; in the latter, owihg to the
evaporation of the water, the mortar is liable
to dry instead of setting. This difference is
very marked in dry hot weather.

(9969) R. L. B. says: 1 have been
using cement and concrete for fence posts, but
have found these posts so weak and brittle that
they were useless. I have heard that cement
may be used successfully for this purpose.
Please explain to me how this may be done.
A. In reply to your question, we would advise
you to use concrete and not cement, as the
former is much cheaper. We would recom-
mend the following mixture for your gate posts:
1 part Portland cement, 3 parts sharp sand, 5
parts fine crushed stone or clean gravel. In
order to give the posts the necessary strength,
whether they are made from concrete or ce-

ment, it will be necessary to reinforce them
with steel rods. This can be done by means
of a good-sized rod passing through the center
of the post, or better by means of four smaller
rods placed near the four corners of the post,
as in manner indicated in cut. If four rods
are uscd, it will be necessary to employ some
device to keep the rods properly spaced as the
concrete is tamped into the mold. A simple
method would be to use strong twisted wire
spaced so as to come either end of post, and
also in the middle if the post has considerable
length.

(9970) R. D. O. says: I would like to
have you tell me whether it is practicable to
build a fireplace out of concrete. Will it with-
stand the action of fire as well as brick? How
thick should the walls be to protect the stud-
ding in the adjacent walls, as it is to be built
in a finished house, and the woodwork cannot
be made to accommodate it? A. Concrete will
not stand the heat of a fireplace, due to the
fact that after it is thoroughly dried out, as
it will be in such a place, it will tend to
crumble away. It may be used around a fire-
place very satisfactorily, provided the portions
of the fireplace which are in contact with the
fire in any way are protected by a lining of
firebrick.

(9971) A. A. T. says: I want to know
how to mix up Portland cement, and what
to put in it to make concrete plaster 11, inch
thick, 12 inches wide, and 4 feet long, to hold
up a weight of 150 pounds, the plates to be
supported at each end. Would it be advisable
to make them with a support underneath? I
want - to make something that will do away
with lumber for greenhouse benches. A. It will
be possible for you to use concrete slabs of the
size you mention ; but, in order that they may
support the weight you intend placing on them,
it will be necessary for you to use at least
two pieces of one-half inch round or square
iron through the slabs. The proportions for
you to use are: 1 part Portland cement, 2 parts
clean sharp sand, 3 parts fine crushed stone.
In order that the rods may be held in place
while in the mold, it would be better to wind
stiff wire around them so as to keep them
properly spaced. .

(9972) L. H. H. asks: 1. What size
spark ought an induction coil give in order to
give satisfactory service on a one-mile wireless
telegraph “line”? A. A coil giving a 4 or 6-
inch spark will work over a distance of one
mile for wireless signals under ordinary circum-
stances. You will find a 4-inch coil described
in SuppLEMENT No. 1527, and one for a 6-inch
spark in SUPPLEMENT No. 1124, each 10 cents.
2. What is a polarized relay? A. A polarized
relay is one with permanent magnets, so that
the armature is easily drawn over as soon as
the current starts. 3. Would a 150-ohm relay
such as used on commercial lines work on the
above-stated wireless telegraph line? A. We
think a 150-ohm relay will be sufficient for a
distance of one mile,

(9973) J. C. L. writes: In answering
question No. 3 of No. 9938 under Notes and
Queries in your issue of April 7, page 294, it
is necessary for your reader to have clearly in
mind the meaning of the word ‘tide.”” The
word tide as used by sailors at sea means
horizontal motion of the water; but when used
by landsmen or sailors in port, it means
vertical motion of the water. The primary
phenomenon of the tides is, after all, the tidal
current, for it is the tidal currents that are
referred to on charts, where we have arrow-
heads and co-tidal lines. They begin from slack

“misapprehension

water, or no current, and requiring three hours
to attain a maximum as given, they immedi-
ately slack off again during another three hours,
until another slack water is reached, and so
on, making four times of slack water every
lunar day. In the Caribbean Sea we have prac-
tically no tide the year round, the vertical mo-
tion never exceeding ten inches when free from
wind effects. Where tidal currents come from
opposite directions and meet we have the
heaped-up effect, with scarcely any tide at all,
seen at a point on the southeastern coast of
Ireland and on Vineyard Sound between West
Chop and East Chop just before you get to
Cottage City. The average maximum tide at
East Chop is only about nine inches, and at
West Chop is even less than that; so much so,
that we often find the water higher at low
tide than at high tide. This is due to the
wind driving the water to a greater height
than the height due to the tidal effects. Al-
though the tide is so small, the current is con-

siderable. It is because the tides work in both
directions, that the currents there are so
treacherous. Along East Chop the tide will be

running out on one side of the shoal and com-
ing in at the other, thus producing a cross
current over the shoal which causes a great
many disasters. A. Certainly the word ‘tide”
has a large number of meanings. It implies
three days or a week in ‘“Whitsuntide’’ and
the holidays in “Christmastide.” It applies to
the motion of water in ‘“ebb” and “flood” tide,
and to currents generally in such phrases as
a ‘“strong tide.” DBut there can be no doubt
that the general sense which admits of no
is the astronomical sense of
the rise and fall of the water in the semi-
diurnal motion of a wave over the oceans of
the earth. In this sense we always use the
simple word; if we wished to refer to a cur-
rent, we should say a tidal current. We have
usually found seafaring men employing the
word in the same sense as we have employed
it. Indeed, we often find our language colored
by the long experience we have had at sea and
among sailors. Our correspondent in his letter
uses tide and tidal currents in the same senses
as we do. 'The instances he gives are of in-
terest, and are the ones we should have cited
had we gone more fully into the subject than
we did

(9974) A. J. K. asks how to make

solid emery paper. A. Emery paper is fre-
quently found lacking in retaining an equal
efficiency, the fresh parts biting too much, and
the paper getting soon worn through in many
places. Emery has been tried on linen, but
with little success. A paper or board has been
recommended in which emery enters as a con-
stituent part. It is advised to employ fine and
uniform cardboard pulp, with one-third to half
its weight of emery powder thoroughly mixed
with it, so that the emery may be equally dis-
tributed. - The mass should be poured out into
cakes of from 1 to 10 inches in thickness.
They must not be pressed hard. Such a paper,
it is said, will adapt itself to the form of the
articles and will serve until completely worn
out.

(9975) G. W. S. asks: 1. What causes
the percentage of oxygen in the air to remain
constant when such enormous quantities are
being constantly consumed by animals and
direct combustion? A. The plant world takes
the carbon dioxide which animals exhale and
breaks it up again, forming other products and
restoring the oxygen to the air again. The
processes of nature balance, and there is as
much decomposition as there is formation in
the long run. 2. Will not a given tank or
reservoir empty itself more rapidly of water
if provided with a vertical outlet pipe extend-
ing in a downward direction-and of considerable
length, than if provided with the same size
hole discharging directly into the air? Would
not the increasing velocity of the water as it
falls through the pipe cause a partial vacuum
in the upper part of the pipe, thus drawing
the water out of the tank more rapidly? A.
The quantity of water discharged through a
vertical pipe is not increased by lengthening
the pipe. As the velocity of the falling water
is increased, the stream leaves the sides of the
pipe and has a smaller cross section. Thus
there is an air space around the water in the
lower part of the pipe, and the water does
not fill any vertical pipe through which it
flows freely. You could not draw water out
of the side of such a pipe. This would prove
that the pipe was not full of water. There
is no pressure on the side of such a pipe.

NEW BOOKS, ETC,

BOOKKEEPING BY MACHINERY. By Erwin
W. Thompson. New York: Published
by the Author, 1906. 8vo.; pp. 176.

While manufacturing establishments un-
doubtedly seek to install the latest and most
highly perfected machinery in their shops and
factories, these same corporations seldom trou-
ble themselves to similarly eliminate hand
work in their offices. They appear to look
upon the employment of an army of clerks as
a necessary evil. In the latter case the use
of machines has been mostly limited to type-
writers, letter presses, duplicating machines,
and an occasional adding machine, and not
many offices have their mechanical devices
properly co-ordinated. ‘“Bookkeeping by Ma-
chinery” is the title of a new book, which de-
scribes the use and co-ordination of the various
means of mechanical computation now on the
market, and shows that much of the drudgery

of bookkeeping may actually be performed by
machinery in a more accurate and rapid man-
ner than by hand. The book is barely free
from the general tendency, conscious or other-
wise, to lapse into -catalogue phrases, but pro-
duces the impression of having been written
from the standpoint of the user rather than
the maker of the machines.

ASPHALT INDUSTRIE. By Felix Lindenberg.
Vienna: A. Hartleben’s Verlag, 1906.
12mo.; 46 illustrations; pp. 320.
Price, $1.50.

The author has undertaken in this book to
describe in an extended manner the character-
istics and the production of natural as well
as artificial asphalt, and has included discus-
sions of the manifold uses of which this ma-
terial is capable. The description of the value
and practicability of asphalt in connection
with building operations is as thorough as the
importance of this aspect of the subject war-
rants. He also includes an entire series of
uses of asphalt, which serve as the foundation
for other and different industries, such as, for
instance, the manufacture of tiles and insulat-
ing plates, of tubes of asphalted paper or wood,
of pavements, etc. This book will doubtless
prove its value to the asphalt manufacturer
and user, as well as the technical man in other
fields of industry.

CHEMISTRY OF THE PROTEIDS. - By Gustav
Mann. London: Macmillan & Co.,
1906. 8vo.; pp. 606. Price, $3.25.

This elaborate and thorough book on this
interesting and important branch of chemistry,
while based to a great extent on Cohnheim’s

“Chemie der Eiweisskdrper,” is nevertheless,

largely original, particularly in the later de-

velopments of this abstruse subject. While
much of the contents is interesting purely
from a scientific standpoint, the work will be
found of value in many industries dealing
with chemistry. The author’s experience in his
profession and his familiarity with the latest
productions and developments therein have en-
abled him to write a treatise which is not
only thorough, but which is clear and as con-
cise as the magnitude of the subject permits.

The author's references to quoted authorities

are carefully executed throughout.

HEAT AND LIGHT FROM MUNICIPAL AND
OTHER WASTE. By Joseph G. Branch,
B.S., M.E. St. Louis, Mo.: William
H. O’Brien Printing and Publishing
Company, 1906. 8vo.; pp. 305; 56 il-
lustrations.

It is undoubtedly true that despite vast ex-
penditures of money, many .of our American
municipalities are far behind those of Europe
in the solving of economic problems concerning
the safety and health of their citizens. Par-
ticularly is this true in the case of the disposal
of municipal and other waste, and the im-
portance of the subject is commensurate with
the fact that there is no more serious menace
to the health of any community than its refuse.
The author of this book deals with the subject
from the standpoint of the statistician, the
investigator, and the expert, and furnishes
many valuable suggestions, not only for the
improvement of existing methods and systems,
but for the development of others as well.
That these improvements are of the most press-
ing necessity can be gathered from the fact
that the disposal of refuse in foreign cities
rarcly exceeds one cent per capita, while in
only one -American city, New York, is this fig-
ure even approached. In the latter case the cost
is two cents per capita, while in the remaining
large cities of the United States the cost ranges
from twenty-three cents to forty-four cents.
The reason for the great difference is the
ntilization or lack of utitization of the inciner-
ated wastes for the production of heat and
light.

MODERN MACHINE-SHOP  CONSTRUCTION,
EQUIPMENT, AND MANAGEMENT. BYy
Oscar E. Perrigo, M.E. New York:
The Norman W. Henley Publishing
Company, 1906. 4to.; pp. 343. Price,
$5.

This work, which goes into the matter of
building, equipping, and managing a modern

machine shop or manufacturing plant, is a
large and interestingly-written volume illus-
trated with cver 200 detailed diagrams. The

book is in three parts, the first of which
treats of the construction of such a shop and
describes and illustrates buildings of approved
form and arrangement. The second part deals
with the equipment of the shop with modern
tools, machines, and appliances; and the di-
vision of the plant into the proper depart-
ments for administrative and mechanical pur-
poses. Part III. treats of the all-important
question of management, and discusses some
of the so-called management and time-and-cost
systems, while at the same time putting for-
ward a plain, concise, and accurate system of
this kind which may be economically adminis-
tered and which will give all the important
information necessary -for operating a business
with financial success.

Much of the subject-matter of the book was
originally published in Machinery, The Iron
Trade Review, and The Foundry, and was
read with much interest by practical men en-
gaged in manufacturing enterprises. Besides
revising and rewriting a considerable portion
of this material, the author has added ten new
chapters. The work will be found of great
value to manufacturers and practical shop
men, as well as to technical students in the
pursuit of information on the subjects of
which it treats.



May 12, 1906.

Scientific American

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
May 1, 1906.

AND EACH BEARING THAT DATE

[See note at end of list about copies ot these patents.]

Wood-working
Machinery

For r ping, cross-cute-
ting, mitering, grooving,
boring, scroll-sawing edge
mou]amg, mortising; for
working wood in any man-
ner. Send for catalogue A.
The Seneca Falls M'f’g Co., =
695 Water St., Seneca Falls, N.Y.

Engine and Foot Lathes

MAGCHINE SHOP OUTFITS, TOOLS AND

SUPPLIES. BEST MATERIALS. BEST

WORKMANSHIP. CATALOGUE FREE
SEBASTIAN LATHE C0.. 120 Culvert $t., CIncinnati, 0.

Acid, concentrating diluted nitric, O.

Baither ............ ... i i, 819,262
Adjustable mold, T. G. Johnson . 819, 1229
Advertising apparatus, F. L. Reynolds...... 819,6'{3
Advertising device, H. S. Williams . 819,394
Agricultural appliance, M. Willett . 819,486
Air and gas mixing apparatus, M

[ .. 819,124
Air brake system, F. H. Dukesmith. . 819,415
Air compressor, E. Hill .........cociiivnnn. 819,655

Air for respiration purposes,
reoxygenating exhaled,
et al

apparatus for
M. Bamberger,
819,704

Alarm system and apparatus, J. M. Latimer 819,231
Ammunition, fixed, . J. Brubaker..... 819,634
Animal trap, R. L. Strlngfellow ............ 819,255
Ashes and clinkers from steamships, appa-

ratus for removing, G. C. Ralston...... 819,312
Automatic brake, C. Klaus .......cco0veunn 819,287
Automobile driving mechanism, W. C. Prlce 819,377
Awning, W. Schel ......ccoviiiiiiinnennns 819,381

Axle, car, W, Hartill-Law .
Axle lubricator, T. Hughes
Axle, vehicle, C. H. Driver .
Baking apparatus, G. A. Mulle ..

Baling press, J. A. Spencer ........... ... 819,319
Ball apparatus, parlor base, H. A. Filer.... 819,212
Bands, machine for the manufacture of, D.

L. EBustice ......ciiiiiiiiiiucnrnnnnas 819,639
Bar. See Bicycle handle bar.
Barge, A. M. Bowman ........coeveeeeeeeee 819,633
Basin, folding wall, L. C. Lazear. . 819,562
Bath tub, E. M. Day ......ceiuiuviuennannnn 819,343
Bath tubs, combination spray and shower

attachment for, G. Newton........ 819,582
Battery jar, storage, R. M. Newbold. 819,159
Bearing, antifriction, W. Thornton... 819,184
Bearing, ball, Hopflinger & Sachs... 819,656

Bed, extension, R. Bolinger ..
Bed, folding, W. S. McLewee ..
Bed, metallic folding, C. Jonas .
Bed spring, H. W. Pennepacker.
Beds, safety device for folding, S.

. 819 671

1§ 819,686
Bedstead W. A. Moore .. 819,241
Bell, electrlc J. Erickson . . 819,049
Bell, electric, M. Setter 819,083
Bent wood chair, A. Wanner, Jr. 819,478
Bicycle handle bar, B. Tulka .. 819,474
Binder, loose leaf, F, Egge ..... 819,346
Binder, loose leaf, C. R. Nelson 819,368
Binder, loose leaf, J. Schade, Jr 19,461
Block signal system, electric, P. J. Simmen. 819,677
Blower, fan, L. R. Parvis ...........c..n.. 819, 079
Bobbin shaft attackment for twister fliers,

P. Hardman ..........coviiiennneinnnnns 819,134

... 819,091
. 819,598

. 819,516
. 819,385
819,473

Body protector, T. B. Smith
Boiler flue cutter, F. Roatch ..
Boiler tube cutting and fitting

& E. G. Chamberlain .......
Bolster, spring, J. H. Threlkeld
Boot, interfering, J. Trueb
Boring machine, multiple,

Page & Vaader-

R (6 819,587
Bottle, J. F. Moore ..........occen. 819,155
Bottle, antirefilling, H. O. Richter .. 819,169
Bottle closure, Porter & Mayer ...... 819,594
Bottle, non-refillable, J. Spinelli . 819,320
Bottle, non-refillable, E. K. Wood .......... 819,490
Bottles and other vessels, closure device for,

R. Hoelemamnn .....eoeeevveneeennenaas 819,139
Box opener, I. N. Rogers ................. 819,316
Bracket, universally adjustable clamp, F. B.

JONeS ittt i i e e e 819,285
Brake mechanism, vehicle, G. D. Buchanan. 819,511
Braking apparatus, W. L. Holman ........ 819,277
Breast strap protector, J. A. Scott.. .... 819,174
Bricks, composition for the construc of,

E. R. Stowell ............. ... 819,467
Broom holder, J. E. Kenerson ............ 819,070
Brush for bath tubs, adjustable back, J. W.

Bedford, Jr. ......cciiiiiiiiiiiiiieen. 819,200
Bucket wheel, J. Wilkinson .. .. 819,105
Buckle, E. M. Southwick .. 819,180
Buggy, H. M. Foulk ............ .. 819,133
Building block, I. A. Vickerman . 819,100
Burial casket, L. H. Montross............. 819,301
Button, collar and cuff, O. S. Pederson.... 819,590
Can filling machine, J. P. Haight ........ 819,274
Can heading machine, J. Brenzinger.. 819,264
Can opener, A. P. Read .........ccoiveunnnn 819,455
Candle materials, manufacture of, J. Glatz. 819,646
Candying cherries, K. Kiefer ............. 19,286
Cane mill, J. Buchanan ........... 819 037

Capsule maehme, wafer, S. S. Konig
Oar body, Emerick & Alquist
Car bralte, W. W. Broga ....
Car coupling, A. H. Renshaw

Car coupling, J. F. Wagner...........o.... 819 388
Car, device for setting switches by the mo-

torman from the, C. Trebesiner ........ 819,619
Car door bracket, J. L. Mallory.. 819,151
Car door, grain, G. Willson, et al. 819,108
Car end bracmg' H. W. Wolff 819,489
Car fender, J. DobOS ...vvvivrivnrnnnnnnas 19,04
Car folding stanchion, lumber, J. S. O’Neal 819,585
Car frame, Emerick & Alquist ........... 19,048
Car frame, passenger, G. Gibbs . 819,215
Car loader, J. G. Huffman 819,279
Car, poultry, C. L. Bundy ... 819,512
Car, sleeping, T. O. Abbott .............. 819,1
Car stake and load binding device, T. Green 819,216
Car standard, flat, G. Du B 819,527
Car . wheel, F. Latimer ........ . 819,292
Cars or vrhicles along a railway, con f

apparatus governing the passage of,

M. V. Van WyCK .....iiiiiniennnnnnnn 819,326
Cars or vehicles along a railway, control of
apparatus governing the passage of,
M. M. V. Van WYCK ....ovovenannnnn 819,327
Cars, - etc., self-releasing brake handle for
tram, M. Belmondo ................... 819,402
Carkid, manufacture of, H. L. Hartenstein,
,219, 819,222
(‘arbid, producing, H. L. Hartenstein ...... 819,220
Carbid, production of, H. L. Hartenstein.. 819,221
Carbon producing apparatus, T. P. Sharts... 819,606
Carriage curtain knob, F. A. Neider...... 819,158
Carriage running. gear, baby, K. I Faust... 819,694
Carrier. See Poultry carrier.
Cartridge, H. F. Clark ...........cc.vvun. 819,518
Cement tile machine, L. R. Peck .......... 819,251
Chair attachment, barber’s, G. E. Organ.... 819,248

Chair seats, hinge bracliet for.
IL
h

A. Wanner,
819,477
. 819,107

Jr.
Chandelier attachment

Check marker, L. Smith .................. 819,318
Cheek protector, C. S Carrier ............ 819,705
Cheese cutter, C. W. Bridges:............. 819,510
(C‘heese cutter, automatic computing, F. F.

Wear ... i i i it 819,679
Chlorin, manufacture of, A, Clemm ....... 819,41
Churn, F. La Bare ..........c..ceeeienuenns 819,290
Churn dasher, W. B. Vestal ............. 819,099
Churn operator, J. T. Ham............... 819,649
Cigar humidifier, J. S. Conwell ............ 819,341
Circuit breaker, J. La COS .....oveueennnn. 819,559
Clamp, J. E. White ......ccoiviuvnnernnns 19,259
Clasp, H. C. Frank .........c.ooovvinnnnn. 819,534

Closet for shops and other purposes,

819,406

819,431
819,469
819,544
819,421

Bro
Cloth on the bias, machine
Hurd .............
Cluteh. N. B. Swanson
Clutcel, friction, A. Herisson
Clutch mechanism, B. A. Gremm

Coal separator, J. Pollock ................ 819,252
Coat, hat, and umbrella rack, W. R. Purvis 818,311
Cold storage building, B. A. Norman....... 819,245
Collar, J. K. P. Pine ......covveuvunnnnns 819,593

Veeder
Counters

to register reciprocating
movements or revolu-
tions, Cut full size.

Booklet Free
VEEDER MFG. CO.
Hartford, Conn.
Cyclometers, Odometers,

Tachometers, Counters
and Fine Castings.

THE CupPEr(Cup

Its triangular shape prevents
entanglm and gives three times
the capacity of any other Clip for
attaching Cpapers together.

Best & Cheapest. All Stationers.

CLIPPER MFG. CO.,
401 West 124th St., New York, U.S.A.

For free samples and information write to us.

The Benton Valveless Engine

Has no valve 1 ejther intake or exhaust,
©Consequently: It has fewer waarin;

parts. It has fewer parts to get out %
order. It has more power with less
welght, It uses less gasoline. It is un-

der perfect control, Runs at any speed.

From 2 to 40 H, P, Furnishings for
fresh or salt water.

T. P. BENTON & SON

MANUFACTURERS

BRASS OR STEEL

N McKELVEY -

CONCRETE MIXERS

are superior in output and more economical in operation than any
other mixer made. The patented avity sﬂovel mixes the
cement so thoxoughl’% that a perfectf; incorporated concrete is
insured. The absence of complicated partseand the
double stren thened steel drum give great durability.
ong discharge spout and the low feed
P le‘el permit the rapi feeding and removal
of the mixed concrete. The drum is fed
k and discharged while in
motion without changing
the position. We mmu-
facture Portable and Sta-
tionary Batch and Con-
tinuous Mixers for Hand,
Horse and Steam Power,
‘Write for catalog.
McKelvey Conerete
Machinery Co.,
N.Y. Life Bidg., Chicago,
1215 Filbert St., Phila., Pa.

The Best or AUTOMOBILE
Dry Battery SPARKING

1S THE

Becko Spark Cell

4 Cells $1.25

J. H. BUNNELL & CO.
Electrical. Manufacturers 20 Park Place, NEW YORK

Y A MONEY MAKER
_&; Hollow Concrete Building Blocks
T Best, Fastest. Simplest, Cheapest
¢/ Machine. Fully guaranteed.
THE PETTYJOHN CO.
615 N. 6th Street, Terre Haute, Ind.

Fit Your Auto or Motor Boat with
an Economical
Carbureter

Note conical auxiliary air valve for
dlrectm% air away from nozzle and
saving fue! No leather valves or
rubber dlaphragms to delerioriate,
metal floats to leak.
positively closed by float and not by
gravity.” Spraying nozzle in center.
Standard sizes for 1 to 2-in. inlet, $18 to
$36. Satisfaction guaranteed or money
refunded, Special sizes to order.

n;

or

B. MORGAN,

Newport, R. I.

ASBESTOS PACKING (For all
ASBESTOS FIRE-RESISTING

\.

Asbestos and Masnesia Products

STEAM PIPE AND BOILER COVERINGS.

(? Nroses)
E

ASBESTOS BUILDING MATERIALS.

M. W. SOHXNS-MANYILLE CO.
New York, Milwaukee, Chicago, Boston, Philadelphia, St. Louis,
City, Minneapolis, Little Rock, San Francisco,

““J-M’’ ASBESTOS ROOFING
ASBESTOS FABRICS
KEYSTONE HAIR INSULATOR.
ELECTRICAL SUPPLIES.

Pittsburg, Cleveland, New Orleans, Kansas
Los Angeles, Seattle, London. ’

Whitewash Your Buildings

At Lowest Cost

With a Progress Spraying and
‘Whitewashing Machine. _One
man can apply whitewash or
cold water fmut £0 10,000 square
feet of surface in one day and
do better work than with a
brush. It is also adapted for
dprending disinfectants,

estroying insect pests
and diseases on trees,
vegetables and other
h plants, extinguishing
fires, washing windows,
wagons, etc., and other
purposes. The machine is
really a little water works sysiemn on wheels because the easy
movement of the pump develops a pressure exceeding 80
pounds, and will raise the liquid more than 80 feet above its
own level. The Progress, 12 gallon size, costs only $21.003
the 20 gallon size, $30.00. "It will last a lifetime and pa\ s for
itself the first year. Other types of machines sold as low as
$9 and $10. rite for detailed description.

s Dayton Supply Co., Dept. R, Dayton, O. =]

PATENTS

Our Hand Book on Patents, Trade-Marks,
etc., sent free. Patents procured through
Muun & Co. receive free notice in the

SCIENTIFIC AMERICAN

MUNN & CO., 361 Broadway, N. Y.
BraNcH OFFICE: 625 F St.,Washington, D.C.

A Short Cut— 5. %name

Buy a Machine—

Engine, Boiler, Power Equipment, Electrical,
Steam, Pneumatic, or any other Machinery—
anything in the Machine line—TELL US what you
want and we will see that you get full descrip-
tions, prices, ca’alogs, ete., from all first-class
manufacturers. No chargeforthis service.

MODERN MACHINERY DAILY NEWS
Security Bldg., Suite 10 Chicago

ORIGINAL BARNES

e Upright Drill

10 to 50-inch Swing
Send for Drill Catalogue.

W. F. & JNO. BARNES CO.
(Bstablished 1872)
1999 Ruby St., Rockford, 111,

Hmerican
Homes and Gardens

BOUND—VOLUME ONE

Profusely Illustrated. Large Quarto. 426
Pages. Green Cloth Covers Pro-
duced in Several Colors.

A Beautiful Book.

Price $3.50
This volume, containing. house plans, many suggestions for
the decoration and furnishing of the home; also for the im-

provement of the grounds and the gardens, is indispensable to
those requiring such information.

MUNN & CO., Publishers of the Scientific American
361 Broadway, New York

THE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Auger,
Kile, Knife and Chisel Handles,
Whiffletrees, Yokes, Spokes, Porch
Spindles, Stair Balusters Table
and Chair Legs and other irregular
work.

IF Send for Circular A.

The Ober Mfg. Co., 10 Bell St.. Chagrin Falls, 0., U.S.A,

HASBROUCK

A combjnation of excellence un-
surpassed in the motor world. Send
for illustrated catalogue, sent free.

Hasbrouck Motor Works, Ine., New London,Conn.

Keystone Well Drills

for Artesian and Ordinary Water
Wells; Mineral Prospecting and
Placer  Testing for Dredgers;
Deep Drilling %or Oil and Gas ; H
Contractor’s Blast Hole Drilling,
River and Harbor Exploration,
ete, Our five catalogs are text-
books in these lines.

KEYSTONE WELL WORKS
Beaver Falls, Pa.

Used by forty of the leading
Automobile and motor boat
manuafacturers. Suitable for
any gas or gasoline engine us-
ing make and break or jump
spark ignition.

EVERY BATTERY GUARANTEED
to give satisfaction or purchase
money refunded.

WITHERBEE IGNITER CO.
27-31 Thames St. - - NEW YORK

[SPARK COILS]|

Their Construction Simply Explained

Scientific American Supplement
160 describes the making of a 1}4-inch spark
coil and condenser.

Scientific American Supplement
1514 tells you how to makea coil for gas-
engine ignition.

Scientific American Supplement
1522 explains fully the construction of a
jump-spark coil and condenser for gas-engine
ignition.

Scientific American Supplement
1124 describes the construction of a 6-inch
spark coil,

Scientific American Supplement
1087 gives a full account of the making of
an alternatmg current coil giving a 5-inch
spark.

P Scientific American Suplplement
1527 describes a- 4-inch spark coil and con-
denser.

Scientific American Supplement
1402 givesdata for the construction of coils
of a definite length of spark.

The above-mentioned set of seven papers
will be supplied for 70 cents.
Any single copy will be mailed for 10 cts.
MUNN @ COMPANY, Publishers
L3(:»1 Broadway New YorkJ

Gasoline inlet *
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Oombustlon apparatus for promoting, G. R.
‘ BAIDS +«ueveeeeennreeensnneeess PPUUT 819,400
Combustlon, conducting, H. L. Doherty.. 819,127
Computing instrument, fraction, W.
Brewer ....... i it e 819,689
‘Computing machine, interest. A. Marble 819,667
{ Concrete mixer, J. Miller . 819,299

wCondenser hydrauhc, R. Reister 819,596
"Cord and rope holder, L. L. Miller . 819,363
Cork extractor, H. H. Dunn ......... .. 819,130
Corn husker, H. C. Chapman . 819,122
Corn snapper and feed -cutter, .

Martin ..ot i e i 819,569
Cornmeal bolter, H. C. Selle .. 819,177
i Corset, W. F. Brooks ....... . 819,405
Corset, L. F. Moylan ......... .. 819,447
Cotton chopper, H. Herrold .. 819,066
Cotton feed: T, lint, J. A. Hague ... . 819,542
Crate, shipping, E. M. Averill ............. 819,117
Gream sepamtmg machines, water motor for,

J. Sharpe ...... . 819,087
Cross tie cutter, R. i 819,491
Cultivator, listed corn T. H. S .. 819,612
Current meter on I‘errans principle,

nating, BE. Morck ..........ceceuivunns 819,242
Current systems, protective means for al-

ternating, E. F. W, Alexanderson...... 819,627
Current transformers, operating constant,

DY I 1 819,620
Currents, producing a constant magnetization
\ by means of alternating, M. C. A. La-

L7701 | 819,560
Curtaln fixture, P. F. McCarty ............ 819,577
.Curtain fixture, adjustable, Agin & Thomp-

E10) ¢
Curtam pole, J. M. Barb .

pole, S, Blakely

Curtam pole and shade bracket support,

combined, J. H. Reynolds ............ 819,597
Curtain rod bracket, sash, R. Palmer . 819,588
Dams, flash board for, W. H. Lang. 819,147
Delivery apparatus, coin controlled, .

. Landre .. 819,291
Dental filling, F. C. C. T. A. Osius...... 819,249
Dental matrix retainer, J. E. Herman . 819,137
Dental plate machine, W. S. Filley......... 819,641
Dental waste cotton receptacle, B. G. Sim-

TOONS & evevveennnnenosnsesensanennnnnns 819,678
Design roller, B. D. Marks ........ 819,297
Dish cleaning apparatus, R. Wylie 819,112
Display rack, J. H. Kummer ...... 819,230
Display vehicle, L. J. Rodjeff...... 819,600
Ditching machine, Reed & Pickford ........ 819,313
Door fastening, J. Rooney ................ 819,460
Door opener and closer, automatic, K. Nishi-

MOLO witiiit ittt 819,583
Door releasing apparatus, C. A. Criqui.... 819,208
Door stop and holder, A. F. Lifvendahl.... 819,356
Down separating apparatus, W. H. Robin-

son .. 819,171
Draft beam, W. . Brown .. 819,335
Draft device, spring, mit. ... 819,092
Draft equalizer, W. L. VlebI'OCk .. .. 819,256
Draft equalizer, H. C. Scott ......... . 819,463
Draft evener, H. & J. H. Thiedemann..... 819,097
Drafting implement, M. Jones (now by re-

marriage M. Franklin)................ 819,438
Drafting instrument, A. A, Allen .... . 819,495
| Draw head knuckle, A. H. Renshaw 819,315
Drier.. See Grain drier.

Drill press, H. F. NOyeS ...o.vvuvivunnannnn 819,372
Drop feed lubricator, adjustable, J. Lahaye 819,440
Dye and making same, red sulfur, P. Fried-

laender ........ciiiiiiiiiiiei e, 819,348
Earthenware articles, device for ornament-

ing, F. J. Ridgway, et al 819,170
Easel, J. Weber .............. . 819,680
Electric elevator, P. Wright . 819,195
Electric furnace, H. L. Hart 819,224
Electric heater, J. Harden . 819,650
| Electric lights, locking socket for, J.

JO S 2 A 819,702
Electric sparking device, A. E. Doman.... 819,268
Electric switches and circuit breakers, oil

break device for, J. H. Delany......... 819,524
Electric system, communicating, A. M.

]2 S 819,095
Electric wire terminal, J. D. Warren.. . 819,389
Electrical receptacle, P. H. Fielding....... 819,418
Electrical switch, W. S. Mayer ... 819,360
Elevator, E. H. Vogel ........... . 819,257
Elevator safety device, W. I. Fern 819,052
Engine sparking igniters, adjusting device

for explosive, T. B. Jeffery........... 819,283
Engines, mixing and combining device for

gas, L. J. Marks ....ovvvienenennennnns 819,239
Envelop for sensitized plates, light proof,

Brooks & Watson .................... 819,404
Evaporating liquids, A. P. Geer . 819,697
Excavating apparatus, tunnel, J. C. Meem . . 819,443
Exercising apparatus, J. C. A. Thouverey.... 819,472
Fabric folding machine, Isaacs & Pellar... 819,548
Fabric holding frame, net, S. Windecker.. 819,109
Fabrics, ornamenting pile, O. 8. Davies.... 819,412
Fan, oscillating motor, R. E. Barker..... 819,630
Faucet, automatic, J. P. Luckett ...... 819,566
[Feed water regulator, E. G. Ofeldt.. 819,078
Fence, metal, A. P. Diescher..... 819,637
Fence, wire, S. E. Jackson .............. 819,141
Fifth wheel, vehicle, F. G. Winnek 819,395
File and fastener, C. R. Smead .......... 19,464
Filter for purifying water, J. MacDougall.. 819,357
Filter, pneumatic, E. G. Shortt ............ 819,
Filter, submarine, P. McGranighan .. 819
Filters, cleaning, J. MacDougall . 819,356
Fire escape, L. S. Franklin ............... 819,419
Firearm or rifle, repeating, A. Michele .... 819,153
Firearm, tubular magazine, T. C. Johnson,

549, 819,550
Fishing rod, G. C. Bearse .......... 819,500

. 819,126

Floor and cabinet scraper, S. E. Colli
. 819,391

Floor dressing machine, C. B. Wattles..

Flue stop, folding, J. C. Carr .............. 819,515
Fluid impelling device, rotary, A. E. Guy.. 819,273
Furnace, J. C. Tellercvveeereeennnsnnnnnnens 819,183
Furnace, A. E. Johnson .. 819,228
Furnace, D. W. Bovee . . 819,632
Furnace, A. C. Calkins 819,700

819,669

Furnace air feeding mechanlsm W. McClave
819,696

| Furnace lining, combustion, W. Y. Gambee.
Furnaces and preparing the same, lining for

electric or other, H. L. Hartenstein.... 819,223
Furnaces, application of heat in metallurgi-
cal and other, B. E. Eldred ............ 819,045

Furnaces, means for controlling gas veloelty
in reverberatory, B. E ldred..... 819,046
iFurnaces, regulation of, J. Quinn. . . 819,672

Fuse and fuse block, cartrldge, H. Hub . 819,657

i Fuse and switch, combmed . H. Cheyne... 819,206
Fuse box, E. Sherwood .................... 819,608
Fuse for projectiles, centrifugal percussion,

Meigs & Gathmann .............cco0uunn 819,668
Gage. See O0il gage.
Gage, P. Noacre ..........coiivvunnnnnnnnns 819,370
Gage, E. H. Bateman ........ 819,499

Game apparatus, E. L. Evens .

Game apparatus, H. A. Finney 819,530
Games, striking bat for ball, E. B. Paget.. 819,250
Garment or pajamas, sleeping, W. O. Lee... 819,232
Garment supporter, G. H. Phelps.. 819,164, 819,165
Garment supporter, F. W. Phillips ......... 819,166
Gas administering apparatus, W. N. Way-

51T 5 819,392
Gas check for screw breech mechanisms,

plastic, Vollmer & Herbaczowski ...... 819,186
Gas, coking and making, L. P. Lowe . 819,663
Gas controller, T. B. Wylie 819,492

. 819,666
819,074
810,260
. 819,665
819,662

Gas generating apparatus, L. P. Lowe....
Gas generating machine, O. V. Monroe....
Gas heater, E. P. Whitney
Gas holder, L. P. Lowe
Gas making apparatus,
Gas, making hydrocarbon and combustible,

S. Blackmore .................0.0.0. 819,506
Gas, manufacturing, L. P. Lowe ... .. 819,661
Gas producer, C. I. Morgan .. 819,075
Gas washer, L. P. Lowe .. 819,66
Gate, Mitchell & Isaman . . 819,300
Gate, C. Beliveau ........................ 819,332
Gear casings, magnetic metal collector for,

G, H. JONeS +vvviirninienrnnnnnnnnnans 819,436
Gear, draft, J. R. Cardwell ................ 819,266
Gear, reversible power transmission, O. O.

Furru ...........0..00 819,213

Brown

Gear, transmission, A.
Baines

Gear, variable speed,
Grain conveyer, J.

W.
W. Schauer

Grain drier, W. Griesser ................. 19,424
Graining machine, friction, Taylor & Flint.. 819,182
Grinding disks, apparatus for truing, J. A.
Stansbury .......iiiiiiii e, 819,384
Grinding machine, drill, F. Schmaltz . .. 819,173
lGrinding mill disk, A. J. Robinson.... . 819,599



Scientific American

May 12, 1900.

4.—

THE LATEST
None equal in its advantages
3.—A Two-Piece Block Machine
Meets all requirements
phase that it oper-

402
1.—A Face-Down Machine
2.—An Upright Machine
A marvel of speed, economy and wide range of adjustments
Exceedingly practical and makes two blocks at once
A Cement Brick Machine
So perfect and
convenient is each
atesasthough made
for each type alone.

Wonderful in its
Automatic features
—all phases oper-
ated by One Simple
Lever.

. This MNachine re-
8 ceived the GOLD
MEDAL at the Port-
land Exposition
over all competi-
tors.

Face-Down
Position

Its product makes
Another Valuable Feature. {2 RIocue, Raees
space wall. Absolutely moisture proof.

The Winuet Company furnishes ali necessary mathinery for a com-
%ll:le up-to-date Concrete Block Plant, includingmixers and tampers.
or full information address

THE WINGET CONCRETE MACHINE CO., Columbus, 0.

OrienY

Friction Drive Buckboard

e s

A Remarkable Motor Car for $400

4 H. P.  Air Cooled. Weight 600 Ib. Maxinum speed 25 miles per
hour. Averageroad speed 16 %o 18 miles per hour. Gasoline consumption
35 miles per gallon—oil, 90 miles per pint. Astonishing power ratio
equaalling 40 to 1 reduction, more than double any gear-driven car. will
easily negotiate 25 per cent. n-mde with two passengers. Very powerful
through sand or mud. More than 25 torwftrdspeeds, also reverse. As
noiseless and free from vibration as any single cylinder Touring Car.
‘fen-inch clearance from ground. Full elhptmﬁ springs. Oils from seat.
Fan to keep eylinder uniformly cool. The lowest-priced and best selling
Motor Car in the world. Energetic agents wanted in unassigned terri-
tory. Write for tree catalog, and for agency proposition.

WALTHAM MFG. CO., Waltham, Mass.,, Us 8. A,

— Pasten your

. paperls tc{)gether
e using

Washburn!’s Patent Ady]ustable

6 19 PAPER
0 K RASTENERS
The ¢*@, K.* has the advantage of

tiny but mighty, indescrutible piercin,
point, wh h goes throngh “every sheet, Lopactmg

ng Sleeve fo bind and hok

No slipping.  Handsome,

ken off with

At all enterp:
sample box o
Liberal discount tc trade,
Y. WASIIBURNE, Mfr.

8 Genesee St., byraguse,\f ¥

Send 10¢. for
. Booklet free,
JANES
210 K,

r|nstruaive Scientific Pnper?

ON TIMELY TOPICS

Price 10 Cents each hy mail

ARTIFICIAL STONE. By I. P. Ford. A
paper of immense practlcal value to the
architect and builder. SCIENTIFIC AMERI-
cAN SuppLEMENT 1500.

THE SHRINKAGE AND WARPING
OF TIMBER. By Harold Busbridge, An
excellent presentation of modern views;
fully illustrated. SCIENTIFIC AMERICAN
SUuPPLEMENT 1500.

CONSTRUCTION OF AN INDICAT-
ING OR. RECORDING TIN PLATE
ANER.OID BAROMETER B
Monroe Hopkins. Fully illustrated. S‘éIEN-
TIFIC AMERICAN SUPPLEMENT 1500.

DIRECT VISION SPECTROSCOPES.

y T. H. Blakesley, M.A. ~ An admirably
wrltten instructive and copiously illustrated
article. SCIENTIFIC AMERICAN SUPPLE-
MENT No. 1493,

HOME MADE DYNAMOS. SCIENTIFIC
AMERICAN SUPPLEMENTS 161 and 600 con-
tain excellent articles with full drawings.

PLATING DYNAMOS. SCIENTIFIC AME-
RICAN SUPPLEMENTS 720 and 793 de-
scribe their construction so clearly that any
amateur can make them.

DYNAMO AND MOTOR COMBINED.
Fully described and illustrated in SCIENTIFIC
AMERICAN SUPPLEMENTS 844 and 865.
The machines can be run either as dynamos
or motors.

ELECTRICAL MOTORS.,  Their Con-
struction at Home. SCIENTIFIC AMERICAN
SuppLEMENTS 759, 761, 767, 641.

Price 10 Cents each, hy mail

Order through your newsdealer or from

MUNN @ COMPANY

L561 Broaéway New YorkJ

Guns, wrought metal fore arm for, 'T.

C.
Johnson 819,551

Hair straightener, S. K. Monroe .. . 819,444
Hame, reversible, R. L. Bond ...... .. 819,508
Hammer, pneumatic, M. Hardsocg .. 819,425
Hand and foot power, J. I. Deal...... .. 819,523
Harness rack, self-locking, N. Lofstam . 819,233
Hat brim, R. Thratt 819,324
Hay fork, Fromm & Edick .. 819,535
Hay press,,J. M. & E. C. Holderfield...... 819,546
Heater and duplex burner, C. R. Harri . 819,426
Hinge, D. Underhill .............coviiinn. 819,098
Hoisting and transferring apparatus, C. A.

MOITIS titiiiire e itenreneananennanns 819,445
Hoisting apparatus, Hunt & Roberts .. . 819,140
Hoisting apparatus sling, W. L. McCab 819,576

Horse detacher, J. Orteig .......
Ilorse toe weight, G. W. Bottum
Horseshoe, H. D. Shaiffer

Horseshoeing stocks, M. L. Hemphill ...... 819,429
Hot water system, galley, E. Webb, Jr 19,103
Ice cream can, J. J. Snigo ............... 819,465
Ice cream dipper, A. P. Olmstead......... 819,373

Ice cream freezers, clamp for the cross bars

of, C. Aichele .......... ... it
Inclinometer, J. W. Cleland .
Index drawer, card, C. McPike ..
Internal combustion engine, C. W. Waeiss..

819,494

Internal combustion engine, J. B. King.... 819,557
Ironing machine, seam, Hall & Martin...... 819 698
Jewel grinding and polishing machine, G. H.

70 0 ¢ 819,628

E. Sanders..
Turner

. 819,675

Journal box, car axle, W.
819,475

Journal lubrizator, C. H.

Jug, A. J. Weeks .............. 819,191
Knitting machine, patte . 819,407
Lamp burner, L. Lorenz ...... .819,564, 819,565
Lamp, candle, W. J. Rogers ............. 819,379
Lamp, gas, T. B. Wylie .................. 819,493
Lamp, incandescent electric, H. I. Wood... 819,624
Lamp jacks, strip of, M. Setter .......... 819,085
Lantern, tubular, A. R. Pritchard .. 819,167
Latch, gate, J. S. Johnson ......... .. 819,284
Lawn trimming device, H. O. Secrest...... 819,176
Leather splitting machines, means for truing

the spring rolls of, Quigley & Gay..... 819,168
Level, long distance, Janssen & Koester.... 819,350
thtmg jack, S. T. Gogley ........... .. 819,639
Lifting mechanism, L. C. Phillips . 819,592
Light fixture, H. Re IVES eewwnnannnnnns 819,068
Light projecting apparatus, B. W. Sohlberg 819,611
Link closing press, C. J. Perks ............ 819,451
Liquid treating apparatus, L. Dion........ 819,209
Liquids, apparatus for separating residues

from, D 970 &2 Y 819,664
Lock. See Nut lock. .
Lock and latch, C. J. Caley .............. 819,120
Lock and suopmt combination, C. J. Ericson 819,131
Locking device, W. all .............. 819,275
Locomotive ash pan, L. S. Moore ........ 819,364
Locomotive driving wheel or the like, All-

free & Hubbell .......coiiiviinnennnens 819,199
Loom, needle, E. Herzig ............ . 819,138
Loom selvage attachment, T. Garisio 819,420
Looms, jacquard for weaving, H. Mackin-

.................................. 819,567
Looms, thread parting mechanism for, H. F.

................................. 819,351
Lublicant receptacle, W. T. Randerson.... 819,454
Mail delivery apparatus, J. J. Nohr........ 819,162
Malt turning machine, green, H. G. Krauss.. 819,145
Manure spreader, L. A. Keene ............. 819,659
Massage, applicator for mechanical, C. H.

Richwood .. 819,459
Massage -implem 819,498
Match box, J. W. Saunders . . 819,603
Match box, automatic, H. G. y 819,617
Match box, single delivery, H. J. Beau-

champ .....ceiiiiiiiiiiiiiiieiiieanannn 819,501
Measuring device, G. Mothes ......... . 819,243
Measuring device, fabric, T. A. Teate 819,096
Measuring instrument, electrical, La Roche

& RypInsKi .ovviiiiiiiiiiiniiniinnnns 819,071
Mechanical movement, H. Brammer... . 819,333
Mechanical movement, H. D. Williams .. 819,683
Merry-go-round, G. B. McKinney ..... . 819,580
Metal expanding machine, H.” E. White 819,484
Metal under pressure, apparatus for treating

heated, W. A. Wood ......evivvninennnn 819,261
Metallic tie and rail fastening, W. Whig-

17 1 1 819,483
Mmeral boring, under reamer for, A. Cum-

ININEZS  ttitiiovoce tevesnessenssscancns 819,042
Miner’s tool, R. W. Minerd 819,154
Mold box, W. H. Fisher .. 819,056
Molding press, G. H. L. Clark ...... . 819 517
Molten material, distributing box .

HIarris ooueviiiiiiniiiiiiiiiiiiieen 819,651
Mop wringer, Reynolds & Sherwood.. .. 819,253
Mop wringer, Beckwith & Lawrence. . 819,687
Motor, I. J. Paddock ..............c..00..00 819,586
Motor and starting switch, alternating cur-

rent, M. Mileh ........................ 819,572
Motor control alternating current, M, Milch. 819,571
Motor controller electric, J. B. Lmn ...... 819,563
Motor reversing mechanism, rotary, A. H.

TAFIOL v v e teveneeeneaenannasonenenenns 819,470
Motors, controlling the speed of, C. P. Stein-

IELZ teviinenneeeneeninanannnaenennns 819,613
Motors, feeding and igniting mechanism for

explosion, F. Lorenz .........o.... 819.148
Mower, P, Hanson ........... . 819.349
Muffle, electric, E. Zell 819.625
Music leaf turner, R. P. Benedi 819,504
Music sheet indicator, J. W. Hei 819,135
Musical instrument, A. A. Williams ..... . 819,487
Musical instrument, mechanical, C. L.

Davis, reissue .........cciiiiiiiiininn. 12,476
Musical instruments, action for stringed,

C. E. King ....icivriiiiiiiiiieinnns . 819,656
Nailing machine, T. J. M. Theuret..... . 819,471
Nut lock, G. Harwell .........coecnnn. 819,225
Nut lock, Kootz & Schirmer 819,288
Nut locking device, Kootz & Schirmer.... 819,289
Nuts upon rail securing bolts, machine for

placing and removing, W. E. N. Balsley 819,398
Observation tower, submarine, J. E. Shrews-

DULY  vvevnreneeenennesanesensnenennnnns 819,317
0il can, C. R Harless ....... . 819,217
0il gage, C. F. Schwennker . . 819,
Oiler, shaft, T. Hughes ..... . 819,280
Ore separator, E. A. Sperry . 819,093
Oven, bake, J. Faulds .. 819,417
Package tie, J. A. Gray . 819,648
Packing for elastic fluid .

Callan .......coiiiiiiiiiiiiiiinnnnnn, 819,635
Packing for shafts and rotary valve stems,

J. H. HOYer ....uvveiiinneenennnannnns 819,227
Packing joints, means for, J. H. Jones.... 819,437
Packing, piston, W. H. Myers .......... 819,448
Packings, machine for making fibrous, W.

. Fenn ... 819,269
Paper cabinet, S. Wheeler ............. 819,482
Paper cutter die attachment, W. E. Stir-

.................................. 819,615
Paper fixture, toilet, H. J. Williams,
,488, 819,682
Patterns, machine for transferring, H. P.

Ball i 819,263
Pavement and laying the same, W. E. Has-

T 4 819,652
Pavement, apparat ,

L Kerns ...oviiiiiiiiiiiiiiiiiaea 819,142
Pawl-and-ratchet tools, shifter lock for, Z.

Furbish ............ooiiiiiiiiii, 819,536

Pen, fountain, H. B. Levy ...... .. 819,294

Pencil sharpener, J. A. Webster . . 819,104

Pencil sharpener, J. A. Clough.............. 819,123
Photographic shutters, color screens, etc., to
photographic lens mounts, means for

clamping, A. Wollensak .............. 819,110
Piano action, J. L. Wilson ............... 819,328
Picture machine, motion, Cahill & Jenkins. 819,514
Piles, means for protecting, A. M. Hunt... 819,282
Piling, metallicc W. Hunter .............. 819,067
Pipe coupling, automatic train, L. C. Cary 819,408
Pipe riveting machine, hydraulic, C. Wigtel,

819,193, 819,194
Pipe wrench, F. A. Headson ............. 819,428
Planing machine, G. A. Ensign. . 819,528
Planter, corn, R. E. Cheesman .. . 819,409
Plastic articles, die for making or: ,

J. Mahoney .......coeveeeeinennnnns 819,150
Plate holder, magazine, Brooks & Watson.. 819,403
Pliers, R. C. Koch ..........c.ciiiiiunnn. 819,439
Pliers, holding and gripping, J. Carter.... 819,121

ow, Buchanan ............coceuuenn . 819,088
Plow, T. J. Warren ..... . 819,390
Plow, disk, E. Fowler .. .. . 819,533
Plaw, wheel disk, E. Fowler 819,532
Plows. bearing "and scraper for disk, E.

FOWIer t.i..iieniiii i iiiiiiiiiiiaaiaaan, 819,701
Plows, means for actuating gang, W. Gre-

BOTY tevetentoeneoneroseonsnssesenaeas 819,423

grade on the

lgl’l gear. FOI the prlce, it glves more power, more com

control, makef less noise, and, with ordinary care; requires fewer repairs than any
other 4-c inder gasoline touringycar.. It has sliding gear transmission with threc
ard and reverse, bevel gear drive through propeller shaft totrear-axle,

/ throttle and ignition levers on, but not revolving with th

ompared point for point with other machines, this model is! easﬂy one
: head of any other $2,500 car on- the market:
20-25 H. P. Price (with extensiomtop $]25 extra) $2,500.
T Pope-Trlbune Model Viis our'1906 2 cylinder touring ¢

Price, $900,

Pope Manufacturing Co.

HARTFORD, CONN.
New York City, 1733 Brondway

B 223 Columb

San Francisco, 451 Mlnlon' Street
Washington, 819 14th Stieet. N. W.

A.L A M,

p - |

REAL LAUNGH AT SMALL COST

Can be made from an ordinary canoe or row-boat by installing a

“LiTTLE SKIPPER?’

MARINE
ENGINE

gasoline engine, Simplest,

5 year guarantee.

H. D. Baird's latest and greatest 2 cycle
strongest, most powu‘ful and speedy engine of
its class—drives boat 6 to 10 miles per hour —anyone can install and run it—
always safe and certain to go.
Descriptive catalogue FREE.

SAINT GLAIR MOTOR CO.,

20.5. iny.. 2420

Not a toy, but a real engine sold under

Dept. 17, DETROIT, MICH.

Drills up to 1=2 in.

Booklet 192 gives prices and particulars

COATES CLIPPER MFG. CO.
Worcester, Mass.

COMBINATION

Buffing and Drilling Outfit

NO MACHINE SHOP OR GARAGE
COMPLETE WITHOUT ONE

Carries a 5 in. Buff

SUBSTITUTES FOR COAL

Are described from the technical
standpoint in the following Scientific
American Supplements.

Each Supplement named costs 10 cents
by mail :

COMMERCIAL USES OF PEAT.
SCIENTIFIC AMERICAN SUPPLEMENT 1324.
The article enumerates the principal peat
bogs and states their financial possibilities,

GERMAN BRIQUETTING MACHIN~
ERY IN AMERICA. SCIENTIFIC
AMERICAN SUPPLEMENT 1411. A valu-
able economic report.

A NEW ELECTRICAL PROCESS
FOR THE MANUFACTURE OF
PEAT FUEL. SCIENTIFIC AMERICAN
SUPPLEMENT 1492, The paper fully des-
cribes the Bessey process.

LIGNITE, PEAT, AND COAL DUST
FUEL. SCIENTIFIC AMERICAN SUPPLE-
MENT 1426. A careful consideration of
German methods.

DOMESTIC COKE AND BRI-
UTETTES FROM RETORT
OKE OVENS, By R. M. Atwater,

SCIENTIFIC AMERICAN SUPPLEMENT 1211,
A valuable monograph by an expert.

THE WHITE MINERAL PRESS
FOR BRIQUETTING. SCIENTIFIC
AMERICAN SUPPLEMENT 1224, An article
describing and illustrating an American
briquetting machine.

Price 10 cents each, by mail.
Order through your Newsdealer or from

MUNN & COMPANY

361 Broadway NEW YOKKJ

Miracle Concrete Blocks

THE GREATEST BUILDING MATERIAL

There are big opportunities and big
profits in making concrete products.

Miracle Double Staagered Air Space
Blocks take the lead

Miracle Cement Bnck and Miracle
Sewer Pipe and Drain Tile are su-
perior to clay.

They have passed the experimental stage. They are
demonstrated money makers. The field is unlimited.

It gives complete information
Ulll' B'g BOOk- onthe wholeconcreteindustry.

It tells LOoW to make the best concrete products.

It explains and illustrates every branch. It pictures
many buildings built of Miracle Blocks.

In short 1t is the laigest book and contains more solid
information on the concrete industry than any otner
book Subhshed

Send 24 cents in stamps and ask for Catalog No. 10.

MIRACLE PRESSED STONE CO., Minneapolis, Minn.

BABBITT METALS.—SIX IMPORTANT
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123
Pricel0cents. For sale by Munn & Co.and all news.
dealers. Send for catalogue.

WOOD l‘lINNOW1

Fisherman’s bect' indestruc-
tible bait for all game fish—
casting or trolling. Used by
all fishermen who ‘‘get the
fish.” The¢Minnow” isabout
four inches long,beautifully
enameled, green motsled back, white
belly with red stripe to exactly re-
semble a live minnow: has sure-lure
glass eyes, five best treble hooks and
wonickle’flaced spinners. No fish can
resist it. he regular price is 75e, but
~=T - as_a special advertising offer we will
ﬂl! orders enclosing this advertise-
ment, at 290 each 4c extra for postage and packing.
We are the largest manufacturers of artificial bait
in the world. S8end for our large cut-price catalogue—
it’s free. Dealers write for discounts.

VIM CO., Dept. ¥ 9, 68 Lake St.,, CHICAGO
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Gasoline ngines

Just a little investigation and comparison with
others will show their superiority. Strength,
Simplicity, Efficiency and Economy are the
distinguishing marks of every I. H. C. power.
Adapted to use in shops of all kinds, pumpiug,
industrial plants, experiment stations, etc.
Horizontal, Vertical, Portable types. Sizes
from 2 to 15 horse power. Write for catalogue.

International Harvester Company of America
(Incorporated)
? O Monroe Street, Chicago, Il

TO FILL

thookﬁllmd ONLY GENUlﬁ’

SELF-FILLING PEN

Simply dip in the Ink, press with the
thumb, and the CONKLIN PEN is
filled andready for instant use. It is
simple, convenient, efticient, with no
complex mechanism and nothing
to get out of order.

The elastic ink reservoir is
compressed by the presser bar
under the thumb, and, when re-
leased, instantly draws in the
ink through the feed channels
at the point. The quickly ad-
justed lock-ring prevents ink
from being forced out again. Feeds 4
regularly until thelastdrop of ink
in reservoir is used. Alwaysresponds
without kick or balk. Cleans itself
ag easily as it is filled. Fully guar-
antje;d. deal

your dealer does not handle £
the CONKLIN PEN, let us make [2
you our S pecial Offer to Fountain
Pen Users. Full informa-
tion, with illustrated cata-
logue, sentupon request.
Sold by dealers every=
where.

THE CONKLIN PEN CO.,
514, 516, 518 Jetferson Ave.,
Toledo, Ohio.

93 Reade St., New York.
1652 Curtis St., Denver.
414 Market St., San Francisco.

American Agencies, Ltd., 38 Shoe

8t., London, E, (., Eng. Rae?aﬁe&nrgeg
Gilbert, 47 Market St., %Melboume, Aust.

o B ol
Goncrete Building Blocks

Scientific American Supplement 1548 contains an
article on Concrete, by Brysson Cunningham.
The article clearly describes the proper com-
position and mixture of concrete and gives
results of elaborate tests.

Scientific American Supplement 1538 gives- the
proporition of gravel and sand to be used in

concrete.

Scientific American  Supplements 1567, 1568,
1569, 1570, and 1571 contain an elaborate dis-
cussion by Lieut. Henry Jones of the
various systems of reinforcing concrete, con-
crete construction, and their applications.
These articles constitute a splendid text book
on the subject of reinforced concrete. Noth-
ing better has been published.

Scientific American Supplement 997 contains an
article by Spencer Newberry in which prac-
tical notes on the proper preparation of con-
crete are given.

Scientific American Supplements 1568 and 1569
present a helpful account of the making of
concrete blocks by Spencer Newberry.

Scientific American Supplement 1534 gives a
critical review of the engineering value of
reinforced concrete.

Scientific American Supplements 1547 and 1548
give a resume in which the various systems
of reinforced concrete construction are dis-
cussed and illustrated.

Scientific American Supplement 1564 contains an
article by Lewis A. Hicks, in which the
merits and defects of reinforced concrete are
analyzed.

Scientific American Supplement 1551 contains
the principles of reinforced concrete with
some practical illustrations by Walter Loring
Webb.

Scientific American Supplement 1573 contains
an article by Louis H. Gibson on the prin-
ciples of success in concrete block manufac-
ture, illustrated.

Scientific American Supplement 1574 discusses
steel for reinforced concrete.

Scientific American Supplements 1575, 1576, and
1577 contain a paper by Philip L. Wormley,
Jr., on cement mortar and concrete, their
preparation and use for farm purposes. The
paper exhaustively discusses the making of
mortar and concrete, depositing of concrete,
facing concrete, wood forms, concrete side-
walks, details of construction of reinforced
concrete posts.

Bach number of the
cents.

A set of papers containing all the articles
above mentioned will be mailed for $1.80.

Supplement costs 10

Order from your newsdealer or from
MUNN @ CO.
361 Broadway, New York City
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Pneumatic cushion, V. H. Podstata..
Pole changer, R. M. Newbold...
Polishing device, E. Franke ...
Portable house, W. M. Ducker
Pot cover, C. W,

819,452

Poultry carrier, D. A.
Press. See Baling press,
Press, J. E. Donaldson
Printer’s registering device, W. S. Warno.
Printing machine, North........
Printing machines, sheet feeding device f
G. Kleim
Printing press,

... 819,414
k 819,101
. 819,307

! 819,352
. 819310
819375

( Post .....
Printing press, Palmer & Denmea

Printing press inking apparatus, J. A. Noel. 819,371
Printing press, multicolor, F. H. Mowbray,

etal cooiiiiineane, ceseeeseanencannans 819,157
Printing press, multicolor, C. L, Post ...... 819,309
Printing press, platen, . & A. Kemper 819,069
Printing press sheet manipulating mechan-

ism, L. BE. Morrison .....ccovevenceenns 819,699
Propeller, F. C. Gordon ............ . 819,540
Propelling device, self, B. Shorthouse 819,609
Pump and liquid measure, tank, J. H.

Sherrard .....ooiiveiininiiiiiainane «.... 819,088
Pump, compressor, motor, engine, and like

machinery, rotary, F. J. Rochow...... 819,674
Pump, cycle, D. K. Bryson .......... ceeo.. 819,690
Pump lubricating apparatus, air, P. Beahm 819,401
Pump. mechanism, S. Luitwieler...... 819,295
Pump piston, S. Munch ...........cc000n . 819,077
Pump, sand and cavings, H. R. Hardenburg 819,063
Punch and shears, power, L. Van Dorin... 819,621
Puzzle, B. Dorstrom ...... tecssetcrrcanes 819,345
Rail anchor, J. M. Scott cesesseeaaaee.. 819,175
Rail joint, J. P. Ank .......... . 819,035
Rail joint, F. A, Haptonstall . 819,062
Rail joint, B, F. Lung ....... .. 819,149
Rail joint, L. L. Savoie ...... . 819,172
Rail joint, H. A, Rhinelander . 819,456
Rail joint, C. M. Rhodes . 819,457
Rail joint, S. A. Beeler .........ceeeeeuee 819,502
Rail tie and chair, metallic, E. Wheeler .... 819,481
Rails, jim-crow, ete., for bending, B. New-

21 T 819,161
Railway and tramway truck, radial, J. S.

Warner .....ceviieeieneeneecnensnannns 819,189
Railway crossing, movable point, W. B.

COOKE tivvvrrneneoernsnsoansosssnas ve.. 819,520
Railway, electric, M. A. Lazareff .......... 819,293
Railway emergency chain, H. E, Brown.... 819,265
Railway rail joint, J. Gabriel ............ 819,637
Railway signal, R. A. Baldwin ... 819,397
Railway signaling, J. B. Struble ........... 819,323
Railway switeh, autematic, J. A. Maec-

Donald .......... et et rete et e, 819,296
Railways, concrete road bed for, J. W.

Schaub ....civeiiienninnn ssencsarssanss 819,081
Railways, whip guard for, Lawrence &

Schroyer .......... ceveesesecaeaee.. 819,354
Rain alarm, V. A. Dever .. 819,525
Range finder, H. C. Percy ... . 819,591
Razor, safety, J. J. Fetzer . 819,640
Receptacle closure, hermetic, W. A. Lorenz,

819,234 to 819,236
| Reflector, Z. Matlowsky ...ccc..... ceeens 819,570
Regulator. See Feed water regulator.
Relay, electric, M. Setter ............... 819,082
Resistance, flexible sheet, H. E. Heath. 819,654
Resquaring shears, C. W. Bennett..... . 819,201
Reverberatory furnace, M. Cummings..... 819,043
Rheostat, motor starting and regulating,

. H. Zimmer .......ccciiiiiiiiiinnn 819,626
Rolling sheets, A. Paterson ......... . 819,589
Rolling tubes, machine for, R. Koenig ... 819,143
Roost, chicken, Buckingham ....... 819,204
Rotary engine, R. C. Heunsch..... ... 819,276
Rotary engine, E. C. Duncan ...........c0.. 819,638
Sack folding and securing machine, E. G.

B 17 11 1o - 819,466
Saddle attachment, W. O’Neill 819,247
Saddle, harness, J. Mosher ...... 819,446
Safe, burglar proof, J. H. Howard 819,430
Sanding "tool, E. K. McCOY .eeevvvan . 819,578
Sash holder, W. A. Ralston 819,453

Savings recéptacle, H. M. Angl . 819,115
Saw filing machine, interchangeable and ad-

justable hand, band, and jig, H. Miller 819,573
Saw set, G. Y. Anderson ...........cee. 819,114
Sawing machine, portable, N. McAslan 819,703
Scale, weighing, riner....... 819,325
Scraper, Smith & Dean 819,090
eal, L. A. Foote ...... .. 819,347
Seal, car, G. H. Huising 819,547

Seaming machine, A. J. Wiza

Seaming machine, can, H. Diecks ........ 819,526
Sectional or compartment can, E. W. Carnes 819,336
Sewing machine, blindstitch, D. Flanagan. 819,642
Sewing machine bobbin case, E. L. Bowers. 819,688
Sewing machine, wax thread, M. D. Hebert 819,065
Sewing sweat bands in hats, machine for,

Laubscher ......cciviienencnennnns 819,442
Shade bracket and curtain holder, combina-

tion, J Miller ..... ... 819,362
Shade cord attachment F.

Hartshorn ..........cciiiiiiiiiiinnnns 819,064
Shafts, apparatus for threaded,

w. Springer .........iiiiiiiiiian 819,094
Sheet form, feeding mechanism for articles

n, . Pray .............. . 819,376
Sheet metal, polishing, J. Nelson 819,369
Sheet metal working machine, L. S. Flatau,

,643, 819,644
Ships’ bottoms, applying antifouling coating

to, G. D. Coleman .........coeeuuune 819,125
Shock absorber, H. C. Turner. . 819,386
Shoe tie holder, J. Determan.. . 819,413
Show case, 0. Jaeger .............. . 819,432
Sight feed lubricator, F. W. Edwards .. 819,693
Sign support, A. P. Claridge.............. 819,338
Signaling and safety system, block, J. M.

Huey .oveiiivinininnienns Ceieeeneannan 819,278
Signaling, electric, J. B. Struble.......... 819,322
Signaling system, electric, Webb & Frede-

rickSon  ....iiiiiiiiiiiiaen, 819,190
Skirt supporter, A. W. Bucy 819,119

Snap switch, H. Geisenhoner..: ............ 819,645
Soda water fountains, sanitary syrup re-

ceptacle for, F. H. Hecker, reissue.... 12,477
Sole, ventilating, H. Otterstedt ........... 819,449
Sound record, . Manwaring ...... .. 819,072
Sound record tablet, Godwin & Hoffman.... 819,058
Spade and hoe, convertible, J. P. Sten-

strom ... . i i i e et 819,181
Spinning machine, J. W. Martin.......... 819,298
Spinning machines, separator attachment for

ring, A. C. Allgood .................... 819,496
Spinning rings, making, J. R. Coe . .. 819,340
Splint, L. H, Shafer ..........ccc00.. .. 819,607
Sprayer, H. Rupp ...... . .. 819,602
Stacker, hay, O. P. Vroom . . 819,187
Stair, folding, H. D. Keith ... 819,553
Staking machine, W. R. Scott . 819,605
Stave press, J. B: Schofield.. 819,462
Steam boiler, J. A. Ross .... 819,601
Steam generator, R. Schulz . 819,382
Steam trap, Squires & Silliman . 819,321
Steam trap, E. V. Anderson..... 819,497
Stereoscope, C. Frazer .................... 819,272
Stoking appliance, mechanical, J. Vicars,

et al ... 819,476
Stone or the like, press for molding arti-

ficial, W, H. Fisher .................. 819,054
Stone working machine, J. R. Peirce...... 819,080
Stove attachment, R. L. Weddington. .. 819,681
Stove board, P. Pfeil ........c.ccvvuunnn 819,163
Stragyboard, making, P. Prins . 819,595
Street sweeper, P. A. Sheley.......o...un. 819,178
Stuffing box adjuster, G. E. Whitney..... 819,485
Submarine drag bucket, E. J. Conlon...... 819,636
Sucker rod coupling, L. Chroninger........ 819,040
Superheating compound, H, L. Hartenstein 819,218
Surgical articles, treating, A. V. M.

SPragUe «evvvevernsarerneeceannnsoncans 819,383
Switch operating device, A. H. Gore .. 9,647
Syringe, hypodermic, O. A. Ycaza......... 819,330
Tachometers, speed changing attachment for,

Fricker .........cciiiieiiiiiiinnnnn 819,695
Tank. See Toy fish tank.
Target, self-acting collapsing, W. Ahr.... 819,198
Target traps, electric release for, J. R.
BirCh .ivvviiiiineieteeianeiiiiennnaes 819,505

Telegraphones, mechanism for operating the
recording and reproducing mechanisms
of, P. O. Pedersen .......cosoceveneoes

Telephone mouthpiece, Fisher & Culin .

Telephone switch hook, H, J. Guttman

Telephone switches, indicating device for

automatic, J. Erickson ................ 819,050
Telephone systems, means for charging stor-
, age batteries of, Martin...... .. 819,073
Telephone transmitter, M. Setter ......... 819,084

ing it in quality and equipment.

Main Office and Factory, Renosha, Wis.

Branches:

Chicago, 302-304 Wabash Avenue
Boston, 145 Columbus Avenue

San Francisco, 125-131 Golden Gate Avenue
New York Agency, 38-40 W. 62nd Street

Thomas B. Jeffery @ Company

| The Right Car at the Right Price

There is a system of rigid tests and thorough inspection of each
part and feature of the Rambler cars, whereby every possible weak
spot is found in the factory, not on the road.

This system covers every step from the design and selection of
tt}e raw material to the finished product and begets a car that is
right and stays right without tinkering and adjustment.

If this, in connection with abundant power, elegant appearance
and simplicity of control, appeals to your judgment we invite your
most critical examination of our Model 14.

In it is embodied every modern feature that has proven worthy
of adoption and the facilities of the largest automobile plant in the
world enable us to present it at a price far below anything approach-

Milwaukee, 457-459 Broadway
Philadelphia, 242 No. Broad Street

Representatives in all leading cities.

Model 14, $1750

WHERE

CAN YOU BUY THE LATEST AND BEST AUTOMOBILE
PARTS, SUNDRIES AND SUPPLIES?

ANSWER NEUSTADT AUTOMOBILE AND SUPPLY CO.

726-730 S. 18th STREET, ST. LOVIS, MO.

PROOF®

“OUR 1906 CATALOGUE AND DISCOUNT SHEET.’

er haps You Want To Know

something about a particular
¥ = Tool,or This 950 page,
3 &% | cloth-bound Mool Catalogne

No. 22 tells you all you need
to know about every tool made
with illustrations of each It
will be sent to your address post-
gaid for $1.00 which you will get

ack from the first $10.00 pur-
chase you make from us. Write
for it to-day.

MONTGOMERY & CO.
105 Fulton St., N. Y. City

GAS ENGINE DETAILS.—A VALUA-
ble and fully illustrated article on this subject is con-
tained in SUPPLEMENT No. 1292, Price 10 cents. For
sale byMunn & Co. and all newsdealers.

Medicated and Iron Clad Gloves

THE GREATEST GLOVES ON EARTH

No more Sore Hands. No more Cracked
Hands. No More Chapped Hands, but hands
that are beautifully white, soft and smooth -
such are the effects produced by wearing Me-
dicated Gloves. Retail price 30 cents per pair.

The Iron Clad Glove, the glove of the
Working Masses. It is not only Medicated
and Water Proof, but also protected by a me-
tallic surface which gives it great durability,
Retail price 40 cents per pair.

The best sellers on the market Agents
make from $20 to #30 per day. Write for par-

. ticulars, if you want to make money. We
want @ good agent in every mill and factory. You can make
more money at noon-time selling our gloves than you can during
the day at your usual work.

THE COMMON SENSE MFG. CO.
Dept. 153, St. Louis, Mo.

Don’t Waste

The Automatic Telephone '
Card Index r o
can be aftached 6 your ‘pnone m a
winute, Elas enough space for the names of
170 firms, alphabetically arranged in a hand-
some aluminum case. %he cards are quickly
removed and are out of sight, except when
you want them. Cards plainly indexed. Pull
out the leiter you want. When through, les
go% and it returns to its place automati-
cally, Splendid advertising souvenir to
give to customers., Name and busi-
: . Dess printed on face of case, in quanti-
. ties. Price 50c., sent postpaid.
AUTOMATIO CARD INDEX CO.
Dept. A. 82¢-881 Bleecker Street, Utica, N. Y.
Sole Export Representatives, The D. R. Penn Co., 130 Pearl St., N. Y.

156 Wit Air

Over 55 Companies
" operating
Thurman Patents
in America,
and as many more in
Canada, England,
and Europe.

FREE CATALOGUE

To Book Buyers

We have just issued a new
48 - page catalogue of re-
cently published Scientific
and Mechanical Books,
which we will mail free to
any address on application.

MUNN & COMPANY

Publishers of SCIENTIFIC AMERICAN

361 Broadway, New York

General Compressed Air House Cleaning Co.
ST. LOUIS, U. S. A.

Manufacturers of the Celebrated Thurman direct-
connected Gasolene Driven Air Compressors
for Mines, Pneumatic Tools, Etc,

" CAPACITY 999.999.990

“The famous Calculating Machine. Enthuslasiically endotsed the world over. Rapid, accu’
rate, simple, durable. Two madelé : oxidized copper Gaish, $6.00; oxidized silver Grish, with
case. $1000. prepaid in U. S. Write for Free Booklet aud Speclal Offer. Agents wanted

C.E. LOCKE M'F'G CO., 25 walnut st.Kensett.lowa, g
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BOOKS ON Telephone transmitter, W. W. Dean... 819,267
Telephone transmitter, Corwin & Park 819,522
Telephone transmitter mouthpiece, H.

CEMENT and CONCRETE [remse tntfenis: i g 2200 i GOING ABROAD?

Terminal strip, H. J. Guttman 819,060

Testing machine, T. Olsen ...... 819,584

'I%ther, V&é FJ Lsavgs -6c glg,gg(l) -

A Thermometer, . Schacht 19,

Calcareous Cements.— Their nature, | Thin couplin,g,hi.]'. gvhi.]on?ls ; 819,552 r
i - | Threshing machine bodies, device for s

manufacture and uses, with some Obseli ing, H. J. MCNeIl v.eevvensensansens. 819,581 -

vations upon cement testing. By Gil- | picket case, N. W. Moore .. 819,574 [

k- | Tire, cushion, F. M. Ashley 819,036
bert R. Redgrave and Charles Spac e b i hoslo it

man. Second ed1t10n6 revised and 4e515 : Otto e R ST glg'ggé
. 5 lates....$4. Tire, pneumatic, C. Twitche 19,
larged. 254 pages. 63 p $ Tire, vehicle wheel, V. B. Belledin ........ 819,503
Cement—A Hand Book for Cement |Tires on, the Ifm(l;‘rs (1)\2 veihlllcles, appliance for
s s+ putting, orr: 00000080000000000 819,156
Users. By C. C. Brown. Third edition. Tobacco pipe cleaner, W. M. Kendall.... 819,555

1905 ciiiiiirnreeneneeraaannne .$3.00 %‘oll;acco pilpe clgnld(ignser é‘} G. Buschow..... 819,513

. s 'obacco plu older and cutt bined,

Cement.—Directory of American Cement T HY Gobb e 0 o SO s19,007
Industries and Handbook for Cement gontghs, w. dH. JMaEr]klaﬁld e bo
Users. Containing varieties of cement |£o0th Spreades, J. mw fewman -

work and specifications, concrete miX-|Toy motor vehicle, G. 0. Hawke

Toy, musical, A, C. Fechtig .......
ing for special uses, cement walks, Traction engine, O. 0. Heggem ...

819,051 Latest Addition to the Cruising Fleet of the Hamburg-American Line

curbs, sewers, etc., estimates and meas- | Trimming knife and guide, J. B. Alien. ... 819,034

urements cement manufacture and Triple gage, butt gage, and tool homer, P. 319’541 The sé::‘:x:"v equ'}p%ed 7mKavngnificent twin-screw
" ’ E FSSIEr  L..eiiiiiiiiiiiieiiiiiieieaes s S.S.0 A, 8,000 TONS, 1 nots Speed, which will sail

testing, cement machinery. By C. C.|Trolley wheel guard, Lane & Gulnick ...... 819,146 ’ L

Brown. 8vo, cloth..............$5.00 |Truck, J. F. irestone ............

Truck bolster, car, J. C. Wands ... . gig’?gg Erom NEW YORKp June 23v 1906

Cement Industry.—Description of -Port- |Truck, car, C. T. Westlake ...... 819,480

land and Natural Cement Plants in the [T, eonstruetion of ear, " Wiight & /||| Fror SCOTLAND. ICELAND.

United States and Europe, with Notes|Tubing bending device, W.'J."Herr ...... 819,545

>n Materials and Processes in Portland | umort g, "5 8 Nem -, & 0rom%: §1053] SPITZBERGEN and NORWAY

Cement Manufacture., 235 pages, 132 |Turbine bucket wheel, J. Wilkinson ........ 819,106

illustrations $3.00 %‘urlt;!ne, ga:i,t,ssthoematker &J Létthgowé g}g g?g THE LAND OF THE MIDNIGHT SUN
it urbine, multistage steam, J. Stumpf ......
Cement.—Portland Cement Sidewalk Con- T““‘;&gﬁ operating system, gas, H. F. Black- 02 - Téle) Itlﬁerary 11phcludﬁs : Cu}::haven 11;0 l&.e)ith giEdmbulxigh)k.lsta 73 39 ht})lurs ngwfallll (gr§n|
N e G e ) I 5 6 66 08,00 5000 00000000000 0003000000 B slands), 4 hours. orshavn (Faroe Islands), 5 hours. Reykjav 21 hours. Sneefells-Joku
struction. Based upon the teXpemCence %wigsvrli:é)elgser b‘;'ﬁl rgl;?m:p' aF:ld ‘i‘(,)ca(i(i)gcu(tlg- 819,521 Staalbierg, lsai!ord,4hours évjnfjnrd AKre l_)l'rl.shours Advent Bay (Spitzbergen) ,r4 hours,
of many successful contractors. Com-|Typewri or, W. R. Fox o.one..ooann & e 819,270 Bell Sound, 8 hours. = North Cape, 6 hours. Hamimerfest, 4 hours. Tromsoe, 21 hours. Diger=
piled by P. B. Beery. Paper cover, 27 |pypewriting machine B G Tatta 819,353 mulen, ¢ hours, Maraak, 6 hours, Gudvangen, 12 hours. Bergen, 35 hours. Cuxhaven, and
A 5 X .. 819,
pages. Chicago, 1903............$0.50 %ypewrlgmg mac]llnne, thosielé & Lattg 819,365 thence to Hamburg. ‘Total distance, 4,960 miles.
'ypewriting machine tabulating mec anism
Cement—Portland Cement. ItS Manu-| ~ H. JAIVIS v..eccueoveoenresnennennnns.. 819,433 Duration of Trip _ . 36 DAYS st including §365 upward
facture, Testing, and Use. By D. B Typet‘gm%]ng machifnesl,{ Si{m%&g means  for Crem, Terminating at Hamburg all expenses . .
2 sy = Ay e hangers of, oyer...... s
Butler. Second edition, revised and en- | umbrella raunor or notéh. C. MaeMilian. ... 810238 Special arrangement may be made with the Company for 1eturn passage from
larged. 8vo, cloth, 396 pages. London, [Universal mill, C. d . Europe : also to join the cruise at Hamburg or Ldinburgh, if you are already

Valve, C. V. Roberts

1905 tiiiiieneneneccasaasaassses$5.00|Valve and ignition mechanism for internal booked to sail for Europe by an earlier steamer or by another line.

a . bustion engines, H. Austin ........ 819,116
— 1 Cement Testing. B ] 2 " Eleven other similar cruises, varying in duration, cost and direction, by the superb
e o, SOt 3y | Vaver gate, W18 "Clst,o oot BB | steamers BLOKCHER, PRINZRSSIN' VICTORIA LUISE and MELEOR, starting from Ham:
. ¥ ’ New ,YOI'k Vapor generator, R. F. Driscoll.. . 819,211 burg during June, JUIY and August.

i ions. iohi
{)3(;;5%’ 142 Miustrat $3.00 Vohiole, Toader, B B atentis sl Send for programme giving further particulars to

pement, Limes, and Plasters. Their Ma- \‘frglﬁ:g{g };J)ggersui]eonet's,llépgarg:%ls fo.r“r.e‘c.olrding. L HAMBURG-AMERICAN LINB i

5 +1i B. F. emseofsipesss 819,618
terlals,’ ManufaCture’ and Pxiogﬁrtgalsz. Vehicle scraper, J. M. Johnson® 819,658 \ Offices, 35-37 Broadway, New York
By Edwin C. Eckel. 8vo, cloth, Vehicle wheel, M." Bunker ......... . 819,039 BOSTON, go State St. PHILADELPHIA, 1229 Walnut St.. CHICAGO, 159 Randolph st.
pages, illustrated. New York, 1905, | Vehicle wheel, S. S. & W. Childs, Jr...... 819,337 ST. LOUIS, gor Olive St.
£ 6.00 Vehicle wheel, J. P. De Jarnette.......... 819,344
Vending machine, coin-actuated, J. J. Green 819,422

Cements, Mortars, and Concretes. Their |Venqg, gnchine deivery asviee, D H g0 505

Physical Properties. By Myron S. Vessel, dumping, P. Constantene ... 819,691 HOLLOW C ON CRETE w ALL S
Falk. 8vo, cloth, 184 pages. New “blé,tml‘{ alilpllciggvto%l;i and connection therefor, 819,458

York, 1905....cccvveeeerecneesss..$2.50 [ Violin, E. Carson siitnssshigesesieseres 819,205
Vot isteri chines, ballot b
Gement Worker's Hand Book, By W. H. | o0, eA5tepng, sichipes, buof member o', AND PARTITIONS
Baker. 1905......c0000000000e0...$0.50 yogmg macgme, I;V Yge Da? -819,684, gig,ggg
A oting machine, . ANA. coveeonasnnsse §

Cement and Concrete.—A Treatise De-|Vulcanized material and making the same, 19,625 TWO-PIECE SYSTEM WOULD YOU LIKE TO LEARN
signed Especially for American Engi- Wagﬂ‘h %gg;f‘“;}. PR e I 819,5:
neers, Covering the Manufacture, Pro- | Wagon, dumping, G. D’Urso 819,416
perties and Testing of Cement, and the [ Wanfage rod, G. P. Doerni................ 818,210
Preparation and Use of Cement Mor- %Vasger makirlllg ma%ﬂne, }%v C. Hartieesoss glg,%g

i i ashing machine, 5 earne .....se.0 819,
gars.and Concretes. Special attention Washing machine, 3. Matt ..ot
is given to the Costs of Cement and vaaihlllnngachine Ruhlman & Miller .....
i ate Manthey ........ceiievvnnn
Cor}crete for.d.lfferent e ?’nd under Water‘heater, solar, M. T. Cunniff....
various conditions. By Louis Carlton [ Water wheel regulator, G. H. Bailey.
Waterproof fabric, F. C. Overbur, 5
Sabin. 504 pages, 161 tables of tests. Weighxl)ng apparatus, G. Kley y ........ 8
$5.00 Weighing apparatus, automatic, B. Simons 819,610
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819,057

All about .the two-piece wall containing the header
bond. made of True Concrete, stronger in a 1 to 1
mixture than hand tam ﬁ)ed damp sand and cement is
gll akl tu% 3 méxtuﬁe very

. block made under heavy pres-
sure, in steel moulds, 1o one Patented
set of which all tnc different
widths of wall from 33 in. to

. 36 in. can be made by simply
changing the adjustment,
making a wall 50 per cent. hol-
low, containing an air cham-
ber, both in the horizontal and
perpendicular. thmugh which
moisture, heat and cold can-
not penetrate—a block easi

. Wheat shocker, G. R. Keltner......... 819,554 ~-I'\'whw.
Cement'—HydraUhC Cement. Its PI‘OpPI‘- Wheat temperer and heater, 1. J. Mills. ... 819,240 gﬁgdtlﬁgnbygggr'gg“%&g vzg:ck RSAACE,
tleS, Testlng, and Use. By Frederick Wheel fastener, E. A. Johnston......... .o 819,434 is oli befare the block i
: e Wheel mount, vehicle, G. D. Munsin appiied belor e
neering in ihe Dniversity of Missonel e ... STO30E, 810,03 D ok A Gt o4 with e e e i
neering in the University of Missouri. | Whistle, P. A. Mortensen ........... vee.. 819,076 the daily product possible under any other syscem. Al
Second edition, rewritten. 12mo, x + Window screen, flexible, J. Angelettl ....... 819,396 this, ang more, is fully described and illustrated in our
o . 4 Window sill, W. Corbett .................s 819, 1041 PATENTED prospectus—free for the asking.
300 pages, 34 figures. Cloth ......$2.00 ereworkmg machine, Watléilrésﬁg gllxgl(l;gg- s10ie
Concrete—A Handbook on Re-enforced ‘Vgirewgrké‘fl.g;fdo"li;l. MeKinney & Henderson. g%g 304 THE AMERICAN HYDRAULIC STONE CO., Century Bldg., Denver, Colo.
i i renc . ever ..... seesccssscassns
Concrete. For Architects, Engineers, Wregch, C. H. Noyes ...... iiiiiill 819,246 ‘In the Engineering News of October sth and 12th, 1905, were %ublxshed the papers awarded the first
and - Contractors. By F. D. Warren. [Wrench, Stewart & MOWIeY «.ccesvsvssssss 819,614 | and second prizes in a widely advertised competition, each of which papers is a very able treatise advocat-
8vo, Cloth, 268 pages, illustrated. New ing our system of concrete construction.
York, 1905........cciiiiini.....$2.50 DESIGNS. ” - - |I|||||1‘|[ii||||l|||||||l'1||||lill|||lll]l'|l||II|I|‘I |||||-|]11|i!|| T qnlu_
Concrete.—A Treatise on Concrete, Plain | cover, W. M. Rhoads. Multum in Parvo . 9 o) {olloli0)9le) [l ollolIo)e)lelle; 9 QD
and Re-enforced. Materials, Construc-|clock frame, 8. M. Lawson . & 8 8 8 8 8 8 6 oNe)
t d Desi £ C i iR Gomb, hair, W. C. Smith Architects, Draughtsmen, ol )
ion, an esign o oncrete an <5 Glass’ cigarY and ash tray, E. Schwa Tool and Pattern Makers, —tT

Electricians, Real Estate
Men, Students, Everybody who has occasion to draw should send
one dollar at once for

g ——| THE READY DRAUGHTING INSTRUMENT

Invented by a correspondent school student, who wished tosave the

cost of instruments; ‘‘necessity’” here proved truly * the mother of

invention.” For this is an instrument that may be carried in the

pocket and at the same time answer every purpose of T-Square,

Compass, Triangle, or Protractor. It finds diameters and degrees at

a single glance, and there’s no adjustment of compass points ever re-

T quired. A time and money saver which everyone can afford to possess. Made

| of aluminam; highly polished. $1(0 prepaid, with full instructions. Your
| money returned if notentirely satisfied. Don’t delay; write to-day.

enforced Concrete. By Frederick W.|Glass refiector, 0. A. Mygatt.
Taylor and Sanford E. Thompson. 8vo, Glasg] atfiecﬁe‘(f)tOFA f%iyg*;ftttlﬁcml 37
cloth, 585 pages, illustrated. New York, |giass reflector, prismatic, O. A. Mygatt

5000000000 00033000000800060000k6 1k Pen holder, fountain,  F. A. Weeks
Ll $5 00 Reflector, O. A. Mygatt
Concrete—Re-enforced Concrete. By A.|Rug, A. Petzold ......

W. Buel and C. S. Hill. 8vo, cloth, 434 |jsraper, B. R. Doming
pages, illustrated. New York, 1905.

$5.00
Concrete Blocks.—The Manufacture of, Al TRADE MARKS,
e, James Hanley Brewing Co

and Their Uses in Building Construc-|ale, ginger, A. S. Holberg

ion. i i i i- | Antiseptic solution, N. M. Hoon . 5
tion. Revised from Articles in Engi-|intisentic Soiution, H- M- Boon arde 1000000 89171 READY MANUFACTURING CO.
neering News. 8vo, cloth, 200 pages, |Antiseptics and deodorants, Farbwerke vorm. it
fully illustrated. New York, 1906.$2.00 Meister Lucius & Bruming .............. 52,135 601 Livingston Building, Rochester, N.Y., U. S. A. J
R 4 Asphalt, Warren Chemical and Manufactur-
Concrete Steel.—A Treatise on the The- INZ CO0. vveriinnersennensenneocnnasannas 52,049

s Awls and punches, belt, Green Tweed & Co. 52,035
ory and Practice of Re-enforced Con-|jvos “jazes, and hatchets, F. W. Peck.... 52,106

crete Construction. By W. N. Twelve- | Axes and hatchets, National Cutlery Co

Mullins Pressed Steel Boats Can’t SinK

trees. With numerous illustrations. |Bacon and hams, John Morrell & Co.. 52,211 Easier to Row—Absolutely Safe
Baking powder, Sprague, Warner & Co . 52,185

12mo, cloth, 218 pages. London, 1905. | Balls, golf, A. G. Spalding & Bros.......... 52,125 Made of pressed steel,withair chambers in each end like a life boat.
$2 00 Beer in bottles, Cleveland & Sandusky Brew- Can’t leak—crack—dry (Ziut o'rrsinkd—last a lifetime. . Every boat
. ' guaranteed. he ideal boat for families—summer
Concrete—Hollow Concrete Block Biild- Beerl,n%ag%r Olympia  Brewing Co. ..evienvs g%gg% b r;‘-ordtS—paws—bozt liveries, etc S]tri)ng—u!fiafe—
B ; Beer, lager, Joseph Schlitz Brewing Co..... 52,011 16 1. family pl speedy /rite today for our large catalog of row

ing Construction. By 8. B. Newberry. BiSCUits, J. NEUITNIer vuuuerrnnersneennnners 52,213 boat, as iﬁ’..‘:t?:{'.:“.}? Com boats, motor boats, hunting and fishing boats.

The W.H. Mullins Co., 118 Franklin St., Salem, 0.

1905 vivveieiereneeaancenansess..$0.50 |Biscuits known as rusks, Holland Rusk Co.. 52,206 plete with 1 palr oars ‘ss_qm_

. Bone for case-hardening, coloring, and an-
Concrete.—Reinforced Concrete. By A. = nealing, }aogers ﬁzi Hulghaird (i oot 52,082
ida 0oks on salesmanship, ationa chool o ——
Consideére. . Translated from the Salesmanship ....ccieveeenrenenaannans 52,078 —or— et

French, with a preface and additions |Boots and shoes and leather for their manu-

by Leon S. Moisseiff. 188 pages, 20 fig- facture, leather, Rice & Hutchins.52,000, 52,001
UFES weeveeuenesesaennennnr5200 [Boots and shoes jontrer - & peers < 2| || INDUSTRIAL OPPORTUNITIES

s . (615 550500000000000300000003000030000000 52,084
Concrete.—Relnforc'ed Concrete. With Boots and’ shoes, leather, L. Wiebke. ....... 52,120 on the
full-page and folding plates and 512 fig- [ Boots and shoes, leather, Randall-Adams Co. 52,217
ures and diagrams. By C. F. Marsh. |Bootg and shocs, leather, V. Schoenecker LEHIGH VALLEY RAILROAD
4to, cloth............c.ccvvee.....$7.00 g;ggﬁlsg ggg]x;ﬁ)cﬁna. g l\éfeull;(gglb&; (gzo'('}f): o 8 7 =3 Desirable sites for manufacturing purposes can

be obtained on reasonable terms.

If you want to establish a new industry or re-
locate one already established, information to
your advantage may be obtained from

Concrete.—Reinforced Concrete Construc- %rutshgs, Ihlew& g.ru&ppc ...................
3 ivi 3 3 i .| Bust forms, right 0.
tion. Giving in plaln'an_d simple lan Butter, S. T. Bdel’s Sons ..

guage the leading principles and ap-|cCandies, C. B. Underwood -.....

plications of this modern construction, 8::}3,’7’ g;'ﬁ’.fgée sfl gg“th Co. ....

By L. J. Mensch. With numerous il-|Gandy, H. L. Hildreth ... .. 0 . 000000

lustrations and tables. Cloth....$2.5()|Candy, chocolate coated, Hook & Crownfield. 52 071

Candy, mint, Manufacturing Oompany of ' P. H. BURNETT, Industrial JAgent,
MUNN & CO., Candcles and tapers, Price’s Patent. Candle 52’ 019 ... 143 Liberty St., N. Y.
Publishers, 361 Broadway, New York. | canned fish, Gennerich ‘& "Von ‘Bremen...... 52,199 L — — J
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Canned fruits and vegetables, Bloomington '
on water Canning Co. .e.uvenniruniirniiiensienness 52,129
Canned %rults and vegetables, Torsch Pack- 52.168

Or Wheels— canin S tticd” Vesciabion, Gonnerian” & O
Von Bremen ........ceeceeceecceccsccnes 52,201

Dixon makes the Graphite Cann]gglttig]sotgs,c i(E’bbs Preserving Company of s2.20

that makes the Motor go. [unued sen foods ‘snow Tiske Canning Co... 52204 )

Canned vegetables, Baxter Bros. Co.. . 52,2421 . e qe
Cards, playing, New York Consolldated Card I ( : f
Co. v . y . g ..................... 52,014 to 52, 019 he ar o Proven Rellablllty
Cards, playing, United States Playmg Card i When you buy the 1906 Haynes you are invest- clusive proof of reliability and economy of op-
(o S 52,025 to 52,029 ' | ingin a car of proven not merely promised per- eration. The parts that made this trip possible
Cement Portland, W. H. Meserole......... 51,996‘ formance. No more severe test has ever been —the rolIer-bearm% engines, master clutch, trans-
Chocolate RUNKIE Brothers ................ 51,044 : iven an automobile than the Haynes received m1551ou universa Jmnts, lubrlcatmg and cool-
Chocolates * and preparations therefor, Ar- ] initstripfrom New Yorkto Chicagolast January. ing stems, roller pinion, rear axle, etc., are
© . buckle Bros. ......cciiieeieiiiiiieian, 52,054 1100 miles of hub-deep mud and snow, over the foumf excluswely on the Haynes. They are fully
Cigarettes, Butler-Butler, steep grades of the Cumberland Mountains, at a  described in our new catalogue. When sending
Cigars, Flectric Cigar 80 ,960, 51 961, 52,058, ‘;ﬁ’ggg repair expense for the entire trip of $2.50,is con-  for it, address Desk I, 3 for prompt attention.
gigars, Saﬁlchez & Hayia Co. RRpee o 52,002 The Haynes is the highest-powered shaft-driven car built.
gars, cheroots, stogies, an tobacco for -
making same, H. P. Strause............ 52,003 HAYNES AUTOMOBILE CO
Cigars, little, Butler-Butler ..... 2,057, 52,060 Oldest A il t in Ameri hd
Coal and coke, Hull Coal and Coke Corpora- . " lest Automobile Manufacturets in America
2 L A O P 52 “The Car the Repairman Seldom Sees. KOKOMO, IND.

NEW YORK, 1715 BROADLWAY
MEMBERS A.L. A. M. CHICAGO, 1420 MICHIGAN AVE.

for Motor Boats, Motor Cy- [ %G, csioont pants mnd rests Do &
cles and Automobiles. No (it wilchoulif pruis i ik
lubricant like it. It means | Brox" "o il

more power, more speed, |Sofice; Mever Brothers Cofee and Spice Co: 52209
more ease, less wear and  [Sombs Dy I Travn & Some. .. 52.241
worry. Write for boOK 0N | Cormscarcn o com fous, New  ¥ork ‘Gincoss oo

. ————
Model ¢ R>> Four-Cylinder Touring Car
Vertical roller-bearing eugmes Cylinders cast

separately 53 x 6 inches, &. H. . An exclusive

transmission that absolutel) prevents stripping of
gears. Positive coolm% system. Individual and
special lubrication. laster Clutch has metal
faces and takes hold without jerking. Shaft
drive. Exclusive universal joints that prevent
wear on pins. Sprocket and Roller Pinion and

3 3 9 L T . 52,214 |\ o perfect Rear Axle, all exclusive. Roller bearings
m 0 t 0 l’ lllbl'lcatlon. It S Corsets, Birdsey Scmers Co. 52,032 :llémigls::;ttma 1‘(1)3 ;ncgopvﬂéheelF ;;:rseéoaéolxll]e sco;l;

Corsets, Downer, Hawes & C

kllOWledge worth haVillg. Corsets, RoSenbaum C0. ........s.. 52,041

hour on hlgh gear. eight 2,750 pounds. Price
$3,500, f. 0. b. Kokomo. Full equipment.

A d dl‘e Cott{\)}[n11 piece goods, Massachusetts Cotton
SS, Cotton piece " Foods; L. Gelbiiunk.
Department W, (JottlccllnlI piece goods, Massachuset
JoSEPH DIXON CRUCIBLE CO., [ otton piece ‘goods, slicstings, shi
Jersey City, N. J. drills, Suffern & Co.

Cream, cold, Fischer Chemical Impor
. Cream, facial, Halderman & Michael
1% h.p. engine only, $33.15 |Cream for the skin, Pond’s Extract Co

3h i Iv. 44.00 {Creams, face, F. F. Ingram............

. p. engine only, . Dampers, hot air and smoke pipe,

5 Howes Co. .....ccieviieannn
Dental rubber, Traun Rubber Co.
Dentifrice, Blumenthal Bros. ..
Dentifrices in powder, paste, or
Pond’s Extract Co.
Diaries, W. H. Lee ...........
Dyes, anilin, Cassella Color Co..
Dyestuff, Badische Analin- & Sod

Fabrik,
52,223 to 52,240

Extract, chestnut oak, C. A. Spencer....... 52,255 - Y H -
Bt Gropured oofne: £ 2 g"“;ghh“-ﬁ,--- 52,208 ’ l ‘HE great rust-resisting coating for struc
elt, roofing, sheatking, and building, War-
e Cheteal and ramigacturiog Co. [ gp0ss tural iron and steel work, gas tanks,
encing, wire, Lion Fence Co............... X . .
Blshs salted and boneless, J. W. Beardsley’s 52,144 elevators, Steel Cars, brldgCS anythlng
pisn, salteéd' ‘and” boneless "éod, 31 W! Beiras: ' metal exposed to corroding influences.
€F’S SONS tiveieiinrerieccinnnssionnens s
F‘lash llght compounds, H. Pfabe ........ . 52,216
(DETRO IT New Model Flavoring extracts, Sprague, Warner & Co.. 52 112
Q‘U'IDMINE 19 0 6 |Flour, wheat, Egerton Bros. .............. 51,964 .
™H S h Th h R gllour, wﬂea% SPh ét)lalllgsl%i& (131110 ......
© Smoothest ing at Runs our, whea effie ng Milling Co
Notae, Frcfon and Uncertaiaty reuced to & minimum. Flour, wheat, Goodlander Milling Co.: %0t is impervious to the action of sulphureted
Thfe resullt ofa(liugh standard of m n):mfacturmg—whlch}:iueansive&'y our, wheat, Lawrenceburg Roller 552 1501" 52,152 h d d ll d 1 t I
op::eg:t‘rgzcﬂen;;gﬁ:;e;?ﬁ: tbo‘; :ﬁlﬂ o ponarny but by smm;; methods, Fllour, Wlﬁeat Vgaﬁerlo% Mlllm,«i{(l}lo va B 52;164 y rogen an a cle erlous gases' t pOSS-
o s s g s o MOTOR | FIOUG BReg Collin County Mill and Hle- esses impermeability, durability, elasticity,
thi Yo, ot Brely S DG vt e vorous stonas, 0 | Fo0d, Lot horses and cattle, molasses, B. . toughness, fineness and smoothness. It
WE MANUFACTURE THE MOTOR COMPLETE Fruits, dried, Gennerich & Von Bremen..... 52,200
AND GUARANTEE EVERY MOTOR WE MAKE Furs(!J dressed and dyed, Atlantlc Chemical covers 25 pC-I' cent more surface than.
1% H.P. $33.15. Engine only | Garments, * certaln  named, Thompson & red lead and is more durable. Ready to
3H.P. Wﬂl develop 4 H, P., $44.00. Engine only CHIiStie  +.viveinsineenneeem snm senennn . .« e .
For stationary power purposes, we equip these engines with the Auto Gloves, Fownes Bmtbers & Co........ . use. VV l'lte fOI' dCSCI'IPtIVC Clrculars, CtC.
e o emaae 1 O the mos | ausnthiuen, composition, oF other
satisfactory gasoline engmes power purposes bul. v y y
metal leaf, package rolls of, W. H. Coe . A A i
nY)V ;(lfilfolr’?ﬁl%usgsﬂ;:géi‘}l‘;‘aé\g:ggreMoms ¢ Mam;facturintgt h?o. XRRRTLERRL] et 52,117 P TTON P INT CO-
rape vines, cu s, scions, grafts, etc., : 3
DETROIT AUTO-TTARINE CO. I T s 227 Lake Street Milwaukee, Wis.
75 E. Congress St., Detroit, Mich. CO. tererniirntinnsaaenitenneanaes 52,113, 52,124
F. G. HaLy, Mgr., 95 Liberty Street, New York | Hair nets, A. G. Jennings............ 52,146, 52,147
The Bourse, Philadelphia Handkerchiefs, - Cochrane Manufacturing Co.. 51,962
The only builders of Auto-Marine Engines | Harvesters, I_ntemational Harvester Company
in the World of America .....civieiiiricncnconannnns 52,016

Harvesters, mowers, ‘and reapers and sepa-
rate. parts thereof, International Har-
vester Co, of America ............c0een 52,096
Hats and caps, F, Shoble & Co.......
Hats and caps, John B. Stetson Co...
Hats and caps, F. Schoble & Co....

gat?, Pgnzi)zlna, 'Il;)usltixg 1(31r0s. Ly f 51 970 . . .
eel an ack ball and polishing wax for
shoemaker’s use, P. Ostermayer ....... . 52,215 BLATCHFORD s ; SOC[AI ISM
IP}or.ses, elBastitc fo]gt coveréitngi,. M. CHallsalnggl.. Eﬁ)%,ggg C ALF M E AL
osiery uster Brown Stocking Co..51,981, 51,
Hosiery: O’Callaghan & Fedden 52,158 The most important question of the day. Get posted.

goc
A.v:.‘i%—w PR

We originated the
Steel Fishirg Rod,
which alwqrx Las been and

always will be the best all-
e B for the memvcaron Ice gream, %cesgc!md fxgzen custards, J. M. 51.969 o WILL RAISE CALVES WITHOUT MILK Read the greatest Socialist magazine in the world.
account of its durability—for Orton iceé Lream 0. «oesessccsaresces s ASK YOUR PEALEA FOR . X s -
the expert angler who appreciates {ce sltla\;ixrllf maehmeg, C. (}.t Cla%son. 1'15)1'983@ 51,984 W) SAMPLES, PRICIS AND TESTIMONIALS, OR ADDRESS 300,000 circulation. Send 10c. silver for one year's trial.
fecc “ hang”’ and delicate ac- nsec iller or exterminator, T ess
b, u(&okfogrhour mine and ad- @ | Clark Ll s R BLATCHFORD'S CALF MEAL FACTORY GAYLORD WILSHIRE, Editor
, dress stamped on the reel seat of the Laxatlve Dr. Shoop Family Medlcme Co.. w
handle—take no other. Leggings, ROSENWASSET BIOS. .eieveeeesensss 52:042 (E.mu‘n\n}-’ .553.‘,\ !\‘m«'m!.h!;am * Wilshire’s Magazine,” 800 Black Bldg.. N. Y. City

Send for beautiful Catalog
showing Rods for all ﬁshinf
and our Combination Ree

Leggings, leather, Chanavas & Slazenger.... 52,245

BRIt Mnands Tiniment Manumchuing LET US BE YOUR FACTORY FOR SALE

and Handle, which is an
excellent feature. Liqueurs or cordials, L. Brugerolle......... .
THE HORTON MFG. CO. Loze;!)logs?s Olgef;:ﬁibcleé?) forfermentation P'ur- WRITE FOR ESTIMATE ON ANY ARTICLE 150 Phonograph Spring Motors.
538'205'?“% reet Lubricating grease, A. Cook’s Sons.. . STAM#INYOU w'e‘m MANUFAETURED W 150 Revolving Counter Stools.
ristol, Conn. Magazines, monthly, John Lane Co GS, ODELS, XPER. ORK i i
Magazines, monthly, Book-Keeper Publishing WRITE FOR FREE BOOKLET 150 13(-inch Electric Bells,
M Cfpld i it Hamo $Ge . THE'(Q:;(?EE NlIACHANE & STAMPINC CO. 150 Pearl Push Buttons.
anifo 1ng evices, 111p ano Oceesoe . milton t., CI ] -
A Medicinal plasters, J. M. Grosvenor & Co., 2 : Cleveland, O 1814 E. 40th Street, N. E., CLEVELAND, OHIO.
E&hnm(l:erd(}ql)lm]l:_ Th;ug{rom 51,989,
e Goodell-Prat OoPpSs. Medicina)l preparation for diseases of the - ROPOSAL 1 -
RECIPROCATING AUTOMATIC DRILL| Dlood gna skin, Dr. Peter Fabrney & Corliss Engines, Brewers P gne(ﬁsandsXéc%ﬁﬁt@.ecﬂ%dﬁt R
Sons €0, viiiiiiiiiieiiiiiiiieaaa eee. 52,246 dud Bottlera Machinery. THE TER | ton, D. C., until 10 o’clock «, June 5, 1908, and
A { Medicine, cathartic, Sterling Remedy Co.... 52,189 MFG. CO. 899 Clinton St., Mllwaukee, Wis. ubhclyo ened immediately thereafter. to furnish at
MilkC condensed, -Borden’s Condensed Mil 52.243 g‘uelNa,vyf gﬁmrd Mire lIlsl::mdh(j)ial aqm}x]mlty of machine
.................................... , 00ls, as follows: Lathe, molding machine, gear sh. s
Mops, Estes Mills ..., ....52,063 to 52,067 MDDE[S & EXPERIMENTAL WORK. | miliag machine, heive hammer, and di6 snking ma:
- Nails, corrugated brass shoe, River Co...... 52,0 Inventions developed. Special Machinery. | chine. p%ncamons for proposals should refer to
Useful for drilling holes where Braces, Breast Drills | Needles, self-threading, London Needle Co... 52,104 E. V. BAILLARD. 24 Frankfort Street. New York. Schedule 523. Blank proposals will be furnished
or Hand Drills are incguvemem;. Maximized Power and | Negative intensifiers, Kirk-Geary & Co...... 5~ 03 upon application to the Navy ay Office, San Francisco,
Minimized Friction. Catalogue tells all—free. Newspaper, weekly, American Standard Pub- Expert Manufacturers Cal., or to the Bureau. H. T. B. HARRIS, Paymaster-
GOODELL-PRATT COMPANY, Greenfield, Mass. TSBINE CO. «ovvesnnennssunsoneraeenseens 52,052 RUBBER, Fine Jobbing Work | General, U. 8. N. 4-11-06
oL castor, Origgs, Cooper & 8% ‘6o 25147 | PARKER, STEARNS & CO., 228-220 South Street, New York | g
_— 0Oil meal, linseed, E. F. Darrell & Co. .. 52,197 J o - 4
. 0il, olive, Chaffard & Couderc............ 52,244 Modols & Work. G Dios. Tools. Noveliies T E I. Y PWR . tt v k
» Is, lubricati A Petrol p - odels xner ork, Gears, Dies, Too; velti emae,orw furnish complete ou ‘or ma)
60 YEARS ol s’ducutsn%%.m.gf...?n.?r.l.c.sf...?.r.? eum . m . 52,051 | manufact’d. M. P Schell, 506 Mission $t., San Francisco | all styless. NEW YORK STENCIL WOR. Kg
EXPERIENCE Oils, lubricating, Wilburine Oil Works...... 52,121 100 Nassan Street, New York,

Oranges, lemons, and grape fruit, Fernando
5 ruit Growers’ Association ............. 52,251 B E A WATC H M A K E R D Tool M (1 1 a ﬂ 3 Gla| Machin Melal *Syecial and
Paint, metal and wood preservative, Toch Send for our freebook, How to be a Watchmaker, Stone | Ja LI D ES i pe Chmaloew Shampiogs Maniiacuico
BTOS. +evvvrrnnnseeeennonnnnsseneenunion. 51,976 | School of Watchmaking, 904 Globe Bldg., St. Paul, Minn. | SRty Al R e & Evawsiis srarers
Paint, red F. 0. Pierce Col. ........... 51,967
Paint, w:aterproqf structural and roof, . )
Paint. " wateroroning, Fock E R AN MODEL S [ & Neniots serercten at home, with your S Laboratory, Write
aint, waterproofing, Toc TOS. +oeeiaonscn al, UNION MODEL WORKS t PR poora & 2
; Paints, enamels, varnishes, etc., oil and vai- GEARS 193 S0.CLARK ST CHICAGO. or our Electrical Manual ot directions for
i 100 ts, L tell the 1
TrADE MARKS nish, Gerstendorfer Bros. ............... 51,988 experiments, Let us tell you the low
DESIGNS caints, metallic, Toch Bros. .........o.ceus 51,977 prlgi)onnl?(rBII‘?oslglt:(!z)L SUPPLY €O
CopvmichTs c.  ["hys 1f, it water color, Columin Refn 10DEL AND EXPERIMENTAL WORK. Taiianapotts Tod. - O
Anyone sending a sketch and descrigti&n may Paints, ready mixed, Toch Bros. ........... 51,974 | Electrical and Mechanical Instruments. Small Mach’y Multinolor D Mot w11 ot
u. olar namo or otor. i it
gl ateiaby s i |, ol o Dilune, 1 N HAT 56 35081 COMARD KLEINSCHIIT. 82 W. Breadvr, Now tor
tions strxctlyconﬂdent{pl HANDBOOK on Patent,s g 2 ceect ’ all necesmrv stock, rough or émshed Price, $6
sent free. Oldest agency for securmg patents, Pens, fountain, L. B. Waterman Co.. kinds of speclal nppnratus built for nmnteurs, iuvenmrs,
Patents taken tgrou h Munn & Co. recelve Deus, steel, Dreka 00. ..........oococoeeses CHICAGO MODBEL WORKS and experimenters. Light mﬂ““f”“‘“mg Everything
ccial namw without c%m_ge inthe Petroleum or mineral jelly, & 179 E.MADISCN ST CHICAGO, ILL. electrical in any quantity. Send for our second-hand
sp! ’ i ‘Works [57'/15‘[ /LS‘H[D /867 WRITE FOR CATALOGUS OF MODEL SUPPLIES. bargain list and catalog. T. BixForp ELECTRIC WORKS,

26 Clarkson Court, Chicago, Ill.

Pharmaceutical preparations.
| l | 7S Pianos and electrical play

p
electrically played, Stoke: & Smith Co.. 52 114 | Are you interested in Patents dModel or Experimerital

A handsomely llustrated waokly. Largest cir- Pills, J. A. MCKE® «reveevneens weenren. 52179 k? Our booklet entitle EE
culation of any sclen ourna, Plasters, A. R. IA0N€ +..vvuerecncrinnennnns 51,968
year: four months, $l. Sold by all newsdealers. Plows and cultivators, Vulean Picv Co..... 52,116 WHAT WE no—How WE n 0 lT

1) N ich

Plows and parts thereof, Collins Co......... 52,092 will be sent to you on request. Interesting and instructive, Showsall the Newest Hig

MUNN & cu 361Broadway, New York * |Potatoes, Irish and sweet, Eastern Shore of ENICKERBOCKER MA(J}IINE ngRKS, 1ne., Grade Electric Supplies and Novelties at Lowest Prices
Brench Office. 62 F' 8t.. Washington, D, C. Virginia Produce Exchange ...ces....es 52,248 8:10-12 Jones Street, New York. in the world, K, Dewey Electric Co., Milwaukee, Wis.
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SORE THROAT

To prove the Efficiency of

Hydrozone

to Sore Throat Sufferers, I will send
One 25 Cent Bottle Free
to everyone sending me this adver-
tisement with 10 cents to pay postage
and packing. Hydrozone is a harm-
less germicide, indorsed and success-
fully used by leading physicians. Not
genuine without my signature on
label. Ask for Booklet on Treatment
of Diseases. Sold by Leading Drug-
gists. Good until July 10, 1906.

(et

Dept. U, 63 Prince Street, New York

Wilford’s Waterproof Cloth

light, strong, soft and durable. Made of
twisted pure flax thread. It is pliable—will
not crack, and is much stronger than cotton.
It is positively salt and fresh water proof.
The proper goods for Hatch Covers, Boat
Covers, Sail Covers, Tarpaulins, Side Cloth,
etc. Ten years of success—Every piece
stamped. Test its merits with a trial order.

EDWARD A. BUNKER
Sole Agent for the United States and Canada
P. O. Box 1579 NEW YORK

Screw Maching
= Products «

% in HIGH BRASS, LOW BRASS
J and STERLING SILVER

from 1 inch down.”

b Quotations Made From llodel
or Working Drawings
[(BHISI AT WA BRI RRINRIIR IR NE I'I\Ill\l 10

GEORGE W. DOVER CO.
Factory B Providence, R. L.

ELECTRICITY

Oldest and best school in world teaching
ELECTRICITY exclusively. Course complete

INONE YEAR

Students actually construct Dynamos, Motors
and electrical instruments. Graduates hold
good positions. Fourteentk year opens Sept.
26. Send for free Catalog to Bliss Electrical
School, 214 G Street N. W., Washington, D. C

The
Adirondack
Mountains

Are now about the most central of
all the great resorts. They have
through Pullman sleeping cars from
New VYork, Philadelphia, Boston,
Buffalo and Niagara Falls via the

A night’s ride takes you from any
of these places to the center of the
mountains in time for breakfast next
morning.

For a copy of *The Adirondack Mountains
and How to Reach Them,” which is No. 20
of the New York Central Lines’ “ Four-Track
Series,” containing a fine map of the Adiron-
dack Mountains and adjacent territory, with
useful information in regard to hotels, camps,
lakes, rivers, etc., send a two-cent stamp to
George H. Daniels, Manager General Adver-
tising Department, Room 26, Grand Central
Station, New York.

C. F. DALY . LYNCH
Pass. Traffic Mgr. Pass. Traffic Mgr.
NEW YORK CHICAGO

face, Artesia Cream Co. ..
face, J. Tetlow . .
talcum, Pond’s Extract- Co

toilet and sachet, R. Hudnut’s Phar-

Powder,
owder,
Powder,
owder,
macy
Powders, certain named, E. Betts...........
Printer’s . paste and set-off liquor, .
Duncan .....icieiiiiiiiiittttaeiaaaaans
Range, steel, P. D. Beckwith.
Razors, H. Keidel ................c....
Refrigerators, Lor1llard Refrigerator Co.
Refrigerators, McCray Refrigerator Co..
Remedies for diseases of the throat, nasal
organs, and lungs, C. J. Ulrici 52,221
Remedies for stomach, intestinal, and bowel
disorders, E, J Hart Co 52,250
Remedies having tonic and alterative prop-
erties, internal, H. F. Edsall.. . 52,134

lac]

]

Remedies, internal, H. F. Edsall 52,133
Remedy for liver and bowel ailments, liquid,

H. Jayess Remedy Co. .. 52,252
Remedy, tonic, T. A. Miller....... 52,253

Rubber belting, Gorham Rubber Co
Rubber combs, hard, American Hard Igubbel'

52,068

Co.
Sauce, cocktail, C. I. Morey..
Sauerkraut, J. G. McCaskey
Seeds, grass, grain, timothy,

clover, N
canary, and rape, Albert Dickinson Co.. 51,979
Sewing cotton and thread, Jonas Brook &

hemp

Bros. ...iiiiiiiii ittt iieieeeeae,
Sewing machines, A. G. Mason.........

Shirts, collars and cuffs, M. H. Lambert.... ,
Shoes, men’s, youths’, and boys’ leather,

Beals & Torrey Shoe Co................ 52,056
Silk, dress, Liberty Silk. Co......... .. 52,153
Silk piece goods, Rogers & Thompson 52,023
Silks, Ackerman & Goedecke ........ 51,957
Soap, R. Hudnut’s Pharmacy ....... .. 52,080
Soap, hand, American Perfumer Co......... 51,958
Soap, toilet, Munyon’s Homoeopathic Home

Remedy Co. ....icivenicnnncanannens ... 52,040
Spices, Sprague, Warner & Co ............. ,186
Spool cotton, Blodgett & Orswell Co. 52033 52,088
Spool cotton, John J. Clark & Co.. 52 098 to 52,102
Starch, laundry, Electric Lustre Starch Co . 5 98

Steel, tool, Royal Metal Steel Co
Stomachic and carminative, E. Dor
Stovg polish, powdered, X-Ray Stove Polish

Stoves and range§, Bergstrom Stove Co.

o
R
it
o
3

Syrup, Sprague, Warner & Co........... 52,187
Syrup and molasses, National Grocer Co.... 52,18
Syrups and molasses, Steuart, Knatz & Co.. 52,162
Tapioca, prepared, Whitman Grocery Co.. 52,119

Tin and terne plates, Follansbee Brothers

Tin, plate and roofing, J. Meurer
Tobaeco, smoking, -Butler-Butler ..
Toilet lotion, M. E. Waite.....
Tonic, M. T. Goldman
Tonl(cJ beverage, Salt Lake City Soda Water

C. D. Brad-

0.
Tonlg beverages, non-alcoholic,

oothpmks, wooden, O. H. Hersey.

rees, peach, J. W. Rockey......

Tuarbines and parts thereof, steam, .
PArsSOnS ....ceeneeeecnrnronsaioonaesans

Turbo-compressors and pumps, C. A Par-
SONS  viiiviinirrnneesiesnnnnnnns

Varnish, Glidden Varnish Co, ..
Varnish, color, F. O. Pierce Co
Vermin exterminating compound, E. A. Mur-

TAY  ceeeeeeeneeanaasnosacsasniaaaansannn 52,157
Vessels, hollow walled, H. F. Meier........ 51,995
Violin, guitar, zither, and banjo strings, S.

Blumenthal ................00... 51,980, 52,004
Watchcases and watch movements, Halyden

heeler & CO. ...vvviivinernnnnnns 52,174
Water wheels and water wheel motors, Peton
Water Wheel Co. ........ ceessaanne ee.. 52,020

Wax, S. C. Johnson & Son.

Whisky, Ben J. Goldman Co
Whisky, Carstairs Bros,
Whisky, Kublmann ......
Whisky, W. P. Squibb & Co........
Whisky, Guckenheimer & Bros..
Whisky, Hirsc & COvvvvvnnnnnns
Whisky,
Whisky,
“'lnsky,

Mye

Overholf & Co..
C. Renziehaasen
Star Distillery Co. ..
Whisky, W. A. & Co.

Whisky, F. Glassup ....
Whisky, .. Nelson
Wines, madeira, W. A. Taylor & Co
‘Wire cloth, door and window screen, Gilbert
& Bennett Manufacturing Co............
Wood preserving cempounds, P. H. Gerhard.
Wrenches, Walworth Manufacturing Co
Wringers and rolls thereof, Metropolitan
Manufacturing Co. .e..coecscccscesasess 52,077

LABELS.

for percales, Carson, Pirie, Scott

for embrolde

Sppapgs

“Acme,”
& Co. 12,838

. 12,836
Borderland
12,841

12,839

“American Beauty,”’

son, Pirie, Scott & Co.
‘“‘Borderland Coal,”
Coal Co.

for coal

“E Z le” for combination curtain and
- window shade holders, Carson, Pirie,
Scott & CO. cieriiiiiiii e 12,840
“Elliott’s Brain and Nerve Food,”’ for brain
and nerve food tablets, S. K. Elliott.... 12,828
‘“Elliott’s Digestive Tablet > for digestive
. Elliot 12,829

tablets, S
for clothing, Fleisher
12,820

“Fleisher Clothing,”’

ros.
‘‘Glinsmann’s  High Grade Confections,’”’ for

confections, Grossman Paper Box Co.. 12,827
‘‘Great Western,”” for embroideries, Carson,
Pirie, Scott & CO. cvvvviiiiiirinnennnns 12,835
‘“‘Guittard’s Pure Cream of Yeast,”” for bak-
- ing powder, E. Guittard & Co.......... 12,823
‘‘Havana Seconds,”’ for cigars, Wohl & Com--
StOCK 0. tvvveerninnrenernncresonananns 12,821
_‘High Grade, for overalls, Smith Manufac-
turing Co. ...t 12,819

2
‘Holland’s Wonderful Rheumatic Remedy, »
for medicine for the cure of rheuma-

tism, 12,833
¢“Marvel, ' for ginghams, Carson, Pirie, Scott

& Co. . 12,837
¢“Muro,’’ for medicine, D. S. Hager......... 12,830
‘Ohlandt’s Black Headache Powders,”” for

medicine, W, M. Ohlandt ........ 12,832
“Pacific Evaporated Cream,”’ for evaporated

cream, Oregon Condensed Milk Co...... 12,825
‘Radnor Club Pure Rye Whiskey,” for

whiskey, J. Lafferty ........ceee.vueeen 12,826
¢Salam-Alakim,”” for Turkish coffee, Ph. Ex-

elbirt & CO. ...vvvenrrnnnrnnecnnnnnnron 12,824
¢Star Indian Past1lle,” for pastllles, B. A.

Weigel ... i it 12,834
¢“The Black Cat,”” for cigars, A G. Wied-

mann Cigar Box CO. .......ccvvenerenns 12,822
“The Stampede Mixture,”” for medicine,

Stampede Remedy Co. .....c..en.. ceesee 12,831

PRINTS.

“Jumbo Indexes Sportsmans’ Playing Cards,’’
for playing cards, United States Playing
Card Co.

¢‘Soo" Tannery,’’ for leather, E. S. Gile......

“The Jones Rafter Square,”” for a rafter
square, Russell & Erwin Manufacturing

Co.
“The Kismet Holder,” for glass and bottle
holders, A. Hermg secesiesracnaae veees 1,636

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and the date be
géivel?. Address Munn & Co., 361 Broadway, New

ork.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list. For terms and further particulars

address: Munn & Co., 361 Broadway, New York.

Shaving is Saving if done with

“The Gillette”

The razor that gives a cool, smooth,
satisfying shave at home
in four minutes.

12 Blades, 24 Perfect Edges

The wonderful blade that has changed
the razor world.

Truthful letters from constant users
tell of the marvelous tensile strength

of these blades.

Single blades have

been used, 30, 60, and up to 142 times.
SIMPLE AND DURABLE

Triple silver-plated set with 12 blades - -
Quadruple gold-plated set with 12 blades -

$5.00
10.00

Quadruple gold-plated set w1th 12 blades and

monogram

Standard combination set W1th shavm
and soap in triple silver-plated holders - .

Other combination sets in silver and gold up to

- - 12.00

brush
7.50

50.00

Standard packa%es of 10 blades, having 20

sharp edges,
uniform price of - -

or sale by all dealers at the

0.50

Sold by Leading Drug, Cutlery and
Hardware Dealers

Ask to see them and for our booklet.

Write

- for our special trial offer.

GILLETTE SALES CO.
1107 Times Building, New York City

Gillette

'NO STROPPING.

Safet
Raz’grg

Wl
W &)

The satisfaction of
knowing you cannot
overflow a lamp when ¢
filling it with kerosene °
is guaranteed with the

CAN'T SPILL
Lamp or Lantern
FILLIER

The simple ascent of
7 a flag operated by a fully protectea and

rising float tells you just when to put the
kerosene can down and out of*:the
way. Not a drop of spilled kerogene
to give offense with its disagreeable .
odor, Saves its small cost ingme-
diately. By mail, prepaid, 25¢.
WILMOT CASTLE CO.
A 19X Bl &, Kochester, No'Y.

bureka Machine Co.

Manufacturers of

a CONCRETE
& 'IXERS

and -

Block
Machines

Write for Catalog A

420 N. ckson St., Jackson, Mich., U.S.A.

MOTORCYCLES

$40 up
Send for list No. 102 of 70 machines.
Our 1906 catalog on engines, cast-
ings, frames, and accessories is ready
and should be in the hands of every
=) motorcycle dealer, rider, and pros-
pective purchaser.

- £ SEND FOR IT.
HARRY R. GEER C0., 1015 Pine St., St. Louis, Mo,

Wonder Electric Lighting Quifit

For the farm, shop, cottage, or
private residence.

So s\mgle anyone can operate them This

is the first outfit ever offered for sale at

such a price that _you cannot afford to be
without one, ink of it; only one-
tenth of a cent per

hour for each 16 C.

. lamp. You can

also use engine dur-
ing the day foroth-
er purposes, Light-
ing outfits from

110 up. Send for
complete catalogue

THE R. M. CORNWELL CoO.
406 South Salina Street Syracuse, N. Y.
434 Park Row Building, New York.

A Unique
Engineering Treatise

ONTAINS tables, formulas
and other valuable helps in
solving the peculiar problems inci-
dent to friction transmission. To
be found in no other book. A
concise, copyrighted work by able
engineers.

To all those who appreciate the
unusual value of this book, we
want to send a copy free. We are
not mailing it out without first knowing
thatitis wanted. A postal request will do.
Please state occupation, firm you are con-

nected with, correct address, etc., and ad-
dress

The Rockwood Mfg. Co.

?
1904 English Ave.

wﬁ |
“SPRINGFIELD”” SPEEDOMETER

TELLS THE TRUTH
Because the Mechanical Principles
used in its construction are correct.

Absolutely Accurate. All Speeds,
Pointer Always Steady.
COombines Trip and Season Odometer

FREE BOOKLET.

H. SMITH MFG.
Springfield, Mass.
Established 1865.

’(

R. Co.

Ride a Curtiss—thc only
Mile a ‘Minute Motorcycle

Holds the World’s record of
10 miles in 8 min. 54 2-5 sec
Same Motor used on Capt.
Baldwin’s famous Airship.
Send stamp for catologue of
Motorcscle or Motors.

G. H, CURTISS MFG. CO., Hammondsport, N. Y.



Scientific American

A R emarkable Offer

To Readers of the SCIENTIFIC AMERICAN

If you are a reader of the SCIEN= I~ e SOl
TIFIC ATIERICAN we will send

you a set of

The New
AMERICANA

upon such easy terms of payment,
you will not feel the cost.

Thus you may have in your home
the most important Work of Re-
ference ever published.

May 12, 1906.

f
|
1

Will You Accept the Ofier
Before It Is Too Late ?

The Scientific American believes
there should be an Encyclopedia in every
home. Not a cheap, worthless affair, re-
hashed from foreign sources, but a strictly
first -class American work. One that,
when you consult it, you will know its
authority cannot be questioned. Such a
work we offer you in the NEW AMERI=
CANA.

The AMERICANA is the first and only

work of its kind made by experts from

WHAT THE AMERICANA MEANS IN THE HOME
Consulted by Each Member of the Family

original sources—not copied from foreign works, by
office editors, the usual custom in making encyclopedias
and reference works in this country.

The ATIERICANA is new from cover to cover—new
and beautiful type—new maps, new engravings and color
plates, new text illustrations, and best of all, new and
original treatment throughout by the foremost scholars
and expert authorities.

The ATMERICANA is the accepied authority in our
Schools, Colleges, Universities, Public Libraries, and
Courts of Justice.

The ATIERICANA has been purchased by the U. S.

Government to supply its War Ships and Army Posts, and
is in daily use in the libraries of the various Governmental
Departments at Washingtor.

The AMERICANA is made by Americans, and upon
the American Plan. You will catch the spirit of it as you
turn the pages of the work, and note its conciseness yet
comprehensiveness, while the names of the eminent
writers of the signed articles are ample assurance of its
accuracy and authoritativeness.

The AMERICANA has commanded the services of
so many distinguished Americans—North, South, East,
West, Canada, Scuth America, fully justifying its title.

““ America’s National System of Reference.”

“I am truly delighted with the
tone and arrangement of this strictly
American publication.”’

—B. J. CiGranp,
Director Chicago Public Library.

‘“The treatment throughout is thor-
oughly American and conspicuously
so in its wonderful compression. It
goes straight to the core-of each sub-
ject.”’—EDGar M. Barper, C.P.A.

U. S. Treasury Dept,

““The ~work breathes the spirit of
to-day even in the description of
things ancient. It explores the dark
corners of the past by the aid of the
arc light and radium.”’ .

—ST. PauL P1ONEER PREss.

““I consider it in every respect the
best encyclopedia published.’?

—P. N. JoHNsTON,

Reference Librarian, New York Public Library

REQUEST BLANK....................

SCIENTIFIC AMERICAN COMPILING DEPT.
258 Fifth Ave., New York City

FREE ON No mere advertisement can convey an adequate idea of
REQUEST the vast interest _and immense utility of the AMERICANA,

or of its exceptional value and sumptuous appearance.
Let us send you therefore a handsome 120-page book containing specimen pages, maps,
full-page plates, duo tones, color plates, and text illustrations, with portraits of celebreties,

full-page photographic plates of the most interesting and up-to-date subjects M—
—The Americana being the best illustrated of all reference works. With

the object of making the Americana quickly and widely known, before placing the
work in the hands of dealers for general distribution, we will accept orders direct at a

large reduction from the established price. Those interested
are requested to make application immediately. The work S E N D I N
is sold exclusively in connection with the SCIENTIFIC AT ONCE

AMERICAN, and cannot be otherwise obtained.

Without obligating myself to purchase I would like to
receive FREE your 120-page Book of Specimen Pages,
Maps, Duo Tones, Color Plates, Portraits, etc., of the
NEw AMERICANA, with particulars of your special price and
easy terms of payment.

Name

OCCUPAtION. -

18 7T USSP
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eAw York Belting and
Packing Go.

LIMITED

Manufacturers of High Grade

Rubber Belting

Diaphragms, Dredging Sléeves,

Emery Wheels; Air Brake,
Steam, Suction and Garden
Hose, etc., Mats, Matting,
Interlocking  Rubber  Tiling.

Also manufacturers of moulded
and special rubber goods of
every description.

Wigte for catalogue.
91-93 Chambers St., New York

This ¢ Taylor Old Style”’
Tin Roof Was Laid
22 Years Ago

The Harrington Block at
Portland, Oregon, was roofed

with Taylor Old Style in 1884.
Since then it has been giving
excellent service, requiring no
repairs whatever since the day
it was laid. Its present perfect
condition indicates that it will
prove the usual ‘“Taylor Old
Style’’ durability for many years

to come.
The ‘‘Taylor Old
- Style*’ tin of to-day is
made in the same way
as that which has proved
s its durability o hun-
dreds of instances like
that cited above. Have
you read our booklet,
‘“A Guide to Good
Roofs?? It will be
-sent for the asking.

N. & G. TAYLOR -COMPANY
ESTABLISHED 1810 :
Philadelphia

CHARTER

Stationaries, Portables, Hoisters. Pump-
ers, Sawing and Boat Outfits, Combined
bl ith Dynamos.
Gasoline, Gas, Kerosene.
Q b Send for Catalogue.
State Power Needs.

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

1 s v y "
Daus’Tip-Top?
TO PROVE that Daus’ “ Tip-Top” is
the best and simplest device for making
\ 100 coples from pen-written and 50
coples from typewritten original, we will
ship complete’ duplicator, cap size,
without deposit, on ten (10)
day#’ trial.

A < 23\ Price #7.50 less B
Snd 2 trade discount of 5 Net
& i 8314 per cent, or :

ThePelix A, B, Daus thlicator Co., Daus Bldg., 111 JohuS,, New York

All varietiesatiowestprices. Best Rallroad
Track and Wagon or Stock Scales made.
Also 1000 useful articies, including Safes,
Sewing Machines, Bicycles, Tools. ete. ‘Save
Money. Lists Free CHICAGO SCALE Co.. Chicago, Ill.

Bausch & Lomb—Zeiss
- STEREO

Field Glasses

These Glasses are the
smallest . lightest,
most powerful and
give best optical re:
§ sults. No others like

them.
B -Send to-day for

catalog.

Optical Co.

ROCHESTER, N. Y.

New York, Boston, Washington, Chicago, San Francisco

The Ardrey Vehicle Washer

Py e
&) — = E E—J

m@Tt fectly—uo cold, wet hands—solid brass

¢ %yt —fits ordinary hose—quickly attached
i Vv —will notscratch varnish. Prepaid $3.

i MY _will not h h. Prepaid $3

il § {684 Booklet Free. Ardrey Vehicle Washer
gy . Co., 131H Main Street E., Rochester, V. Y.

Portland Cement

Made 17 years. Used by 35 R. R. Systems and 25 Iron
and Steel Corporations, and for Many Notable Structures,
N. Y. Stock Exchange, N. Y. Custom House, Chamber

of Commerce, etc.

THE LAWRENCE CEMENT CO. OF PENNA.

Mills a.t Siegfried, Pa.
Harrison Building, Philadelphia
Sales Offi : : :
afes ces 3No. 1 Broadway, New York City
PAMPHLET GIVING FULL INFOKMATIQN FKEEA

IMPROVED

CEMENT

With 5 parts sand breaks 210 1bs. in one year.
Economical for Concrete. Unsurpassed Sand Carrier.

THE LAWRENCE CEMENT CO.

1 BROADWAY, NEW YORK
Manufacturers and Sellers of

STEAM USERS

Rainbow Packing

- The original and only genuine
red sheet packing.

The only effective and most
economical flange packing in ex- |§
istence.

Can’t blow Rainbow out.

For steam, air, hot or cold
water, acid and ammonia joints.

" Beware of imitations.

Look  for the trade mark—the
word Rainbow in a diamond in
black, three rows of which extend
the full length of each roll.

Manufactured exclusively by

PEERLESS RUBBER [1FG. CO.
16 Warren St., New York

COLD GALVANIZING.

AMERICAN PROCESS. NO ROYALTIES.

SAMPLES anc INFORMATION o APPLICATION,

‘ NICKEL

Elettro-Plating

Appatatns and Haterial,
THE

Hanson & VanWinkle
Co.

Newnrks N. J.
30 & 32 8. Cannl St.
'Chicago, St

w—

over 23,000,000 Bbls. Cement

THE “LEADER.”
13 H. P. Gasolene Atito-Marine Engine

Built like a watch; Beautifully Finshed. Accu
rately -Constructed, | ;iﬂlht; Strong, Reliable, and

Noiseless in- dpér&blon. ~ Suitable for lauuches
N from ,15. to 19 feet in length, Price complete,
$75. net, no -disconnt,  Thoroughly guaranteed,
Perfact 8peed Conttol. - Complete déscriptive Cata-
log upon application. Manufsetured by

! i CLAUDE SINTZ,
J292 S. Front St., Grand Rapids, Mich.

N
-

Y
. 4]

to-day is ground in the Griffin Mill.

ing the past sixteen years,
« ation, with no auxiliary apparatus.

every standpoint. -

GRIFFIN-

The Greatest Pulverizing
Machine in the World

Used Wherever Portland Cement Is Made
Over 50 per cent. of the Portland Cement manufactured in the United States

Send for Catalogue and full information.

BRADLEY PULVERIZER COMPANY, 92 State Street, Bostén

o/

THE GRIFFIN MILL PULVERIZES MORE CEMENT THAN THE COM-
* BINED OUTPUT OF ALL OTHER MACHINES USED FOR THIS PURPOSE.

Thoroughly tested by continually successful and constantly increasing use dur.

" Portland Cement Clinker reduced from 24 inch to required fineness in one oper.
No other machine made will do this.

Buy the GRIFFIN MILL and get the BEST. It holds the world record from_

. We have Standard Compiete Ouifits for any size p.ac., summer homes,
residences, launches, yachts, ete.
terial money can buy; thorougbly practical; so simple no electrician re-
quired. Light all the time with our Storage Battery Outfits. Gas,

Every. dewail included; very best ma-

rasoline, Kerosene or Steam engines used give plenty of power for .

pugnpilxg water, sawing wood, refrigeration, etc..
;h or latest printed matter covering over » hundred cutfits address
HBLECTRI¢ DEPARTMENT .

RICHARDSON ENGINEERING CO. HaRTForD, CONN.

PLENTY OF CURREN. §
for your storage batteries can be had at aj]

L timés by installingan Apple Battery

| Charger on your auto, boat or engine. &

i Keeps the current strong and sure. = N \‘

[ delays or trouble from faulty ignition.
Write for full information to-day.

Dayton Electrieal Mfz. Co.
ayton, O.

98 §t. Clair Sty D £ Battery ~

 Charger

THE MIETZ & WEISS

Civil Engineering and Surveyors’ Instruments

DRAWING INSTRUMENTS, MATERIALS "AND SUPPLIES
We are the largest house in the world. Try us on BLUE PRINT PAPER, TRACING CLOTH, DRAWING
INKS, or SURVEYING and ENGINEERING INSTRUMENTS
‘A. S.  ALOE CO.,' 507 Olive Street, - - - St.

Louis, Mo.
Write for Catalog. ¢ Sent Free.” Correspondence Solicited. .

KING FOLDING CANVAS BOATS

Are lighter and more durable than wood. Puncture-proof ; non-sinkable;
cannot tip over. A revelation in boat construction. Can be carried an y-

where by hand, on bicycle or in buggy. or checked as baggage. -When not
in use, KFold Up Into a Package. Handsome catalog 6c. in stamps.
KING FOLDING BOAT CO,, 683 North Street, KALAMAZOO, MICH.

.. OIL ENGINES

Stationary 1% to 80 H. P,
Marine 3% to 100 H. P.

Use KEROSENE and FUEL
OILS. Direct connected Gen-
erators, Pumps, Air Compressors.
Hoists, etc. Thousands in use in
all parts of the world.

AUGUST MIETZ
198-133 Mott St., New York, U.S.A.

mnmhmmsuafesg{

ACCURATE&RAPIDTS
RINDEP sgEs1Y8 to L i

15 to 21 South Olinton Street.





