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NEW YORK, SATURDAY, MAY 12, 1906 .  

Tbe Editor i s  always glad t o  receive for examination 
'
illustr�ted 

articles on subjects of timely interest. If the photographs. are 
sharp; the articles short, and the facts authentic, .the contributions 
will receive special attention. Accepted articles will be paid for 
at regular space rates. 

A FUEL EFFICIENCY TEST OF AUTOMOBILES .. 
Never before has there been hE!ld in this country an 

automobile contest having so many participants as 
had the Two-Gallon Efnciimcy test, conducted by the 
Automobile Club of America on Saturday of last week. 
Not only were the entries seve�ty:one in n�m1:>er; 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 
distance run. Thus, in reality, the contest was placed 
on the ton-mile basis, which would cause the large, 
heavy cars 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 i s  
found to b e  much cheaper t o  run p e r  ton-mile than a 
light ear. Despite this well-known fact, the committee 
in �harge penalize!! the light cars by taking the weight 
of all two-cylinder machines as but 75 per cent of their 
act�al 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 1:>e 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 
17lh 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 9 0  miles, or 4 5  . miles per gallon, could ha?e 
beev. 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 tha:t this 
distance could readily have been covered in fair 
we�ther and with dry roads, in vtew of the ,facts that 
the low speed had to be used on a corisiderable number 
of hills that could otherwise have been mounted on the 
high 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 'Hi"e natural draft of air as 
t�(l : car moveJ forward, the motor ill this case being 
pi��ed transversely at, the front of the car and also 
being provided with auxiliary mechanically-operated 
exhaust valves, to ajd 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 
gO�d feature, that is found on scarcely any other make 
of .car. Both of these machines are familiar to onr 
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 
recprd, which was made in less than 33 days. 

The car which obtained third place was a.�ell-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 19 4 ,953 of the second car. It 
weighed 3,110 pounds, and covered 4 6 . 2  miles, while 
the second car weighed 3,27Q 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 .5 00, 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 
I8-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 .  

. , ... 
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 i t  has remained 
fo�r " 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 ::;hows 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 reCtlrd 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 t6 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 the 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 
aepartment of the army. 

... , .. 
FIREPROOF QUALITIES OF REINFORCED CONCRETE. 

. In' a recent issue we drew attention to'the fact that, 
because of its strength, resiliericy, and monolithic or 
one-piece construction, reinforced concrete was admir­
ably adapted to resiat the shock of earthquakes, and we 
strongly recommend-ed the system fot the rebuilding 
of San F'rancisco. 'We now wish to emphasize the fact 
that armored''Concrete is equally well adapted to resist, 
the fierce' hJat 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 reinforcild con­
crete buildings that were exposed to the most destruc­
tive shocks of the earthquake. The first case is that 
of th!) .bell tower of the Mills Seminary, which, al­
though it is some'7 5 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 fo 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 H(111 is built with concrete walls and floors of 
wood. The only damage to this building was due. to 
the falling of a chimney, wbich broke through the 
floors, killing one of the inmates. 

As to the ability of reiriforced 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 thB 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 toa stream of cold water for five minutes, 
and then the upper side of the, floor' wlJ.s to 1:>e 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 
gir61.ers 'at the- center, exposing the metal rods for a 
few feet; 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 condition. 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 thl' 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, 19 02.  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 w ing. The fire, which sta,rted from the 
bursting of an oil main and was fed by alarge amount 
of inflammable material, was an exeee.dingly 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) ;lfter 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 strlU!ture 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 M;AJlUFACTURER. 
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 turried down. Apparently n o  
manufacturers weat of the Mississippi a r e  able t o  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 
t.han the firm would have sold a few months ago_ 
Sti l l  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 



has let contracts for structures involving millions of 
dollars, and a failure to secure cement as needed, en­
tering as it doeiil 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, arid 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 Jose 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 Jose, or wait at some small town on the 
peninsula until such time as I could make my w ay 
via San Francisco. 

I walked back some five miles, and then took a train 
back to San Jose, 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 w orst-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 Jose. I am quite sure from my 
personal observations that the shock at San Jose was 
much more severe than that at San Francisco. 

There is no point that apparently received so severe 
a shock as San Jose 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 Jose is south. 
Thus San Francisco might be taken as the center of 
the disturbance, with a constantly-increasing force 
both n orth 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 n ot 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 d irection. 
Eastward still. of Oakland there w as 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 Jose. I had wakened s ome fifteen minutes 
before, and was trying to get one more nap before 
ansmg. Suddenly I was aroused from a half-slumber 
by the sound of a rush and a r oar 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 d own 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 j oist 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 tha� 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 
Jose. I 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 Jos.e 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 w as 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 Jose and San Francisco, including Santa 
Clara, Palo Alto, Redwood City, and San Mateo. Santa 
Clara was hit fully as hard as San Jose, 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 n orth of San Bruno 
there are several arms of the bay marsh lands reach­
ing up into the peninsula, and across these the rail­
road 'd6mpany 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 where 
the dead of San Flrancisco 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 s aid, 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 Jose stands about 
midway east and west in the upper end of the Santa 
Clara Valley. About twelve miles 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 ranga-s was badly shaken. San Jose 
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 

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 Jose, 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. 

., • J" 
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 c oncrete, 
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 reinfol'<:::ed concrete l.'lls some­
what short of reaching this theoretical perfection; it 
is not p ossible 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 w ould cost about six times as much as to sup­
p ort it with steel. If, then, the various members of a 
structure are so designed that all 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 oli steel from corrosion, is  a fac1 almost beyond 
reasonable dispute. Both theory and the evidence of 
actual experience support this statement. It i s  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 irito uses for which 
there is small warrant for its adoption as compared 

(Continued on page 387.) 



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 Reinforced Concrete, the 

Lower of Plain Concrete. 

Fig-. 2.-Types of Steel Reinforcing- Rods. 

]1'ig. 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 c oncrete 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 fo¥r 
to six feet, we see that even as regards initial outlay 
for materials, the introduction of steel reinforcement 
into concrete construction is of importance. 

Scientific Amerlc&t\ 
So far as economy in initial cost of materials is con· 

cerned, reinforced co�crete 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 5 0  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 comv.arative price of concrete 
and steel, steel always furnishes tension at a far 
cheaper price than concrete, on the above basis, at less 
th an 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. 

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 ohes, 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 materiai 
is obtained, the metal being placed at the maximum 
distance from the neutral axis. 

Expanded metal meshing ( Fig. 6 )  is increasingly 

Fig. 4.-1Uethod of Joining Columns and .Floors. 

Fig. 5.-'-The lUonier System. 

]1'ig-. 6.-Expanded Metal. 

employed, more particularly in the lighter forms of 
construction. It consists of sheets bf metal which have 
been mechanically slit and expanded, so as to produce a 
n etwork. This type of reinforcement has many and ob" 
vious advantages. Its mere existence is proof of good 
steel, and 'it forms an excellent key for concrete too 
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 COll­
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 

.lng. 7. -Ransome :SY8tem of Erecting Columns. Fig. S.-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 f rom % to 
2Yz inches. The rods are placed as n early 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. 

Scientific AD'lerican 
In the Ransome columns as exemplified in a recently 

constructed factory building ( Fig. 7) the vertioal rein· 
furcement consists of round rods with the connections 
made about 12 inches above the fioor 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 reinforcement 
was also used, consisting of hoops formed by a spiral 
made from %·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. H enry 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 th e  hole with concrete. This was not succe·ssfu�, 
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. 13. 

Fig. to.-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. 14. 

Fig. 16. 

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 Fran!)ois 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 
rammel's. 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 column, 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 fioor. 

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)et and finally settled by hammer blows. 

Features which recommend the Gilbreth piles are the 

Fig. H.-Clinton System Using Electrically Welded Fabric. 

Fig. 12.-Ransome Floor System With Beams. 
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gbove the ground surface also does away with the 
possibiiity of their being damaged or squeezed out of 
shape by the jar occasioned by driving forms for ad· 
j oining piles. 

Still another method is used by Raymond. Under 
this sy�tem piles are usually put in by either of two 
methods, the j etting 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 fiow up inside the pile when the water 
is forced through the pipe, thus causing the shel l  
to settle until it comes in contact with the next shell, 
and so on until the d esired depth has b een reached. 
The shells are filled with concrete simultaneously with 
the sinking process, and when n ecessary spreaders are 
attached to keep the hole in perfect line with the pipe. 
The Yz"inch pipe is left in the center of the pile and 
gives it greatly increased lateral strength. I f  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. !he core 

is so  constructed that when the desired depth has b een 

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 



opening automatically to the full diameter of the tube 
while being withdrawn. The point of the form closely 
resembles the j aws of an alligator. At the same time 
the form is being withdrawn, the concrete is deposited. 

I t  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 possible to  give accurate statistics as 
to the life of a wooden pile, as i t  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 v egetation, or where the pile is  
exposed by the rise and fall of tides. I t  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 cost 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 
th eir 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 }he introduction of an electric 
light into the form shows what is being done at the 
bottom of the form. 

FLOORS, SLABS AND RooFs.-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. I f  intended for 'oiuall buildings and offices, the 
items can be made before erection ( 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 directly 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 l ow temper­
ature for refrigeration" 

In the Monier floors the reinforcement consists of 
round rods varying from � 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 considerabl e 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 Schluter 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 h oles through which small trans­
verse rods pass. Over fifty systems of reinforcing are 
in use, and in most cases the only points 9f 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 sl&bs, 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 floo\' 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 m ate­
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. I n  some systems the reinf orce­
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 
j oined o r  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 
1 5 0  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 4 5  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 farge spans, where 
weight must be reduced to a minimum, it has its ad­
vantages. 

Thus in the Ransome system ( 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.-Goncrete 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 thei;le 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 tn reinforced concrete are shown 
in F'igs. 13, 14, 15, 'tnd 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. 1 5 )  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 also 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 b earings with­
out cracking. The methods of calculation for arches 
are as nume,rous 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 E'urope. 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 y et 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 the fact that the prtlparatory 
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 centr�al wall running 
approximately . north and south, which divides it into 
a west basin ( completed last year, and now in use 
with a maximum full capacity of 773,400,000 gall on s ) 
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 
1 1-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 ci rculation. 

The water received through the old aqueduct can be 
let into either basin at the northerly gatehouse, No. 7, 
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. 

1t 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 s�own 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 distance1il 
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 carloa.d 
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 1 2 lh  
feet wide, extending 7 5  feet a t  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 12 lh 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 b een 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 w ere 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 ,hc progress of the work special considera­
tion had to 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 3xcavate 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 
metho'd 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 r�plenish 
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 4 112 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. 

. .. . . .. ..  
Ho,v t o  lll ake Co ncre te. 

In determining the proportions of the aggregates 
and cement for a certain 'piece of w ork, 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 filhld by the sand, and . the per­
centage of voids in the sand whiSh must be filled by the 
cem�nt. This is done by t�king 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 b etween 
the volume of the voids and the volume of the stone. 
The required amount of local �and thus determined is 
then measured out and pla ced 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 genera!' the above test, rough­
ly made, will  determine it well enough. The propor­
tions which are most universally used are as foll ows : 
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 i s  frequently used for 
foundation work, and when properly mixed makes good 
concrete, 'although 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 
�oncrete 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 ag$regates 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 tbe quality of 
the work is dependent upon how well this is super­
intended, as unless it is well and thoroughly done the 
concrete is  l iable to be h oneycombed 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 tannping to con­
solidate it has been more or less aband oned, and the 
more modern way is to put the concrete in quite w et, 
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 u'ndersto'od 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 1 2  per 
cent of water by weight . .. In 18g', Mr: Carey, of New­
haven, England, ' �ade the statement that 23 gallons 
water per cubic yard of cemen.t was the best mixture. 
Quite frequently salt water is used in mixing concrete 
in cold weather to pr.:;vent freezing, and it seems to 
have no i l l  effects on the resulting mixture.-Cement 
Age. 

. 1 .  I • 

THE IMPINGING FLAME I�f CEMENT BURNING. 
The use of the '  impinging " flame ' in ' cement burning 

h as come to be recogniz.ed .as: the best method yet de­
vised for increase of outplit an.d 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. I n. 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. I t  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 E ldred 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. 

" ' . J . 
Official llletcol'o logjc>al S U ln mary, Ne,v Yovk, N. Y . ,  

ApriJ , 1 906. 
AtmospheriC pressure : Highest, 30.47 ; date, 3d ; 

lowest, 29.44 ; date, 2 5th ; mean, 29.98 .  Temperature : 
Highest; 74 ; date, 30th ; lowest, 3 1 ;  date, 1st ; mean of 
warmest day, 64 ; date, 30th ; coldest day, 40; date, 1st, 
2 d ;  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 3 6  years, 
+3.0 .  Warmest mean temperature for April, -54, in 
1871 ; coldest mean, 41 ,  In 1874.  Absolute maximum 
and minimum for thi.s month ' for 3 6  years, 90, and 20. 
Precipitation : 5 .78 ; greatest in 24 hours, 2.42 ; date, 
9th, 10th ; average for this month for 36 years, 3 .3 5 ;  
excess, + 2.43 ; greatest preCipitation, 7 .02, . i n  1874 ; 
least, 1 .00, in 188.1 . Snow :, Trace ; date, - 9th, 23d.  
Wind :  Prevailing direction, northwest ; total move­
ment, 9 ,712 miles ; average hourly velocity, 13 .5  miles ; 
maximum velocity, 54 miles per hour. Weather : Clear 
days, 12 ; partly cloudy, 11 ; cloudy, 7 .  Thunder­
storms, date, 21st, 30th. 

• • • 
The C n rre n t  S u pplement. 

The current SUPPLEMENT, 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-

clE) on the domestic life of animals.  The well-known 
meteorologist, Prof. Cleveland Abbe, 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. 

• .  e I • 
THE ADVANTAGES AND LIMITATIONS OF REINFORCED 

CONCRETE. 
( Continued trom 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 promulgat­
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 
al ready 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 l ong 
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 wo·rk. The 
common assumption o f  certain builders, that ' the laws, 
formulas, and methods of calculation used for ordinary 
materials cannot be applied to such a combinati6n 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. 

• • • 
What Science L o ses by the Earthq u a k e .  

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 fut}lre 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 o f  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 o f  the Galapagos I slands, 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 general knowl­
edge. Us .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. A�tec 
and Mexican, birds, together with a .  complete. collec­
tion of ' the flora of the Pacific coast, ' included · much 
that can never be replaced and many

' 
things" that are 

l ost to the world forever. 
Th€ 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 m'�seum temporarily 
housed. at the Affiliated Colleges; suffered no l oss from 
either shock or flames. Every public l ibrary in San 
Francisco fell a victim to the catastrophe, the largest 
being the Free Public with three branches containing 
1 5 0,00P volumes ; ,  the Mechanics', with 8 0,000 ; the 
Mercantile, with 60,000 ; an d the San Francisco Law, 
with 41,000 ; and .the library of the California Histori­
cal Society, with its priceless manuscripts and . uure­
placeable records. 'There were in the city many noted 
private and professional libraries, which were all de­
stroyed ; no one ,had time to save books. Millions of 
volumes were reduced ,�o ashes. Of schools and col­
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 o f  the Spanish Renaissarrce 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_ 



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
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 m easured 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. I t  consists of a large 

Unllted 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 

Hand-Power Concrete-Mixing Machine. 

Scientific American. 

Gilbreth Machine Discharging I nto 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 d evelopment 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. 
I t  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 h opper to the open end. Mixers 
of this type are very useful for small work, such as 
concrete block making. 

In this country 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 
mlxmg. Many varieties of batch mixers are now in 
use. The first of these to come into general use com-
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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 
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. 
W,hen, 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 mao 

Uni ted Concrete-Mixing M achine 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. i ts lower 
(lnd will be high enough to clear the wheelbarrow or 

Gotham Mixer Equipped With Loadini' Mechanism. 

CONCBErE MIXING MAOHINERY. 
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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 
i� the "Gilbreth rotary." This machine is unique in 
that it can be loaded or discharged from eithe.r 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 
th e  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 
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 i l lustrations, the rocking support of 
a ring frame consists of a pair of mutilat­
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 posi tions, 

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
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 rna· 
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. 
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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. 

Ransome M achine Broken Away to Show Arrangement of 
Scoops. 

mixed, the d rum 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 

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 maj ority of plants wil l  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 l oad into the charging chute 
of the machine. The car is large enough 
to contain a batch, and is loaded while the 
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 load i n g  and 
mixing practically continuous. For very 
l arge work a more elaborate equipmen t i!il 
necessary. We illustrate herewith a verl' 
complete plant used in laying the concreto 
foundations of a large gasometer. A towel.' 
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 
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 · · wllicn 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 
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
l ow, and at the same time the ce­
ment and water is poured in. N o  
measure i s  required f o r  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. Each bag con­
tains one cubic foot of cement, and 
it serves as � basis am

"
ong 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 j ust de­
scribed, and as soon as the concrete 
is thoroughly mixed. the machine Is 
tipped up to pour the material into 
cars, which are run on tracks !o any 
desired part of the foundation; The 
entire plant is an excellen t 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. 

• • • 

Lino)e u m  tor Cenlent Floors . 

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 radial ly inward. One 
of our illustrations shows a longi­
tudinal s ection 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 
"hamber.  The arrangement of the 
blades and the conical form of the 
drum are excellent, not only be-

Fig. 1 .-A Concrete Mixing Plant-SmIth Mixer in 
Discharge Position. 

I'il. 2.-1Uixer in Mixing 
Position. 

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 
the lower sIde of the linoleum, and 
press hard against the floor.-Die 

Werkstatt. cause they insure a thorough stlr- CONCRETE MIXING MACHINERY, 



CONCRETE BLOCK MACHINES, 
The marvelous advance in the mannfacture and use 

of concrete, reinforced and in block form, 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 cracki"ng 
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 firms a n d  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 fiel d  
N o r  is their use confined t o  the production o f  .blocks 
alone. They are employed to turn out shingles, posts, 
pillars, cornices, and (,rnamental designs, -often o f  in· 
tricate pattern. They vary in capacity from one hun· 
dred to two hundred blocks a day with the hand rna· 
chines to six hundred blocks a day for the power 
machine working under one hundred tons pressure. 
In  general they may b e  divided into two classes-the 
side-face and face-down. It  may be put down �s 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 stauid, the side-face and down-face 
represent the basic difference between the two types. 
In  various machines of each type the sides of the 
mold are dropped down by hand or mechanism, leaving 

Fig. S.-Lifting Out the Block. 

the product on the bedplate ; and in others the product 
is raised to permit its easy carting away. Each 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 th'_1 
two processes must b e  left to the reader. The former 
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style  of machine can justly claim the crediLof being the 
fi rst of any kind put on the marl{et, the H. S .  Palmer,  
the N. F. 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 

}'ig. I . - Carrying Away a }'inished H ayden Block. 

have sprung up so many variations of the side-face 
a.nd 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. Tbey did ma�e a product available for the 
er�ction of sll1all. structures, such as poultry houses 
and farm outbuildings. The simplest form of machine 
was extremely elementary, consistiNg of . two plain-face 
sides, tw o 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. Equall y simple in 
construction was the Pettyj ohn 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 mach ine 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 o btain 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 wa's obtained 
by the Dayton machine seen in Fig. 7 ,  capable, with 
two men tamping, of turning out one hundred and fifty 
2 4  by 9 by 8-inch blocks a day. Here the block lay 
originally rock f ace 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 bo�rd 
being held in place until the product was ready for -
delivery. Equaling this machine . in simpl icity · 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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w orking on it can turn Cllt from 75 to 100 posts a day, 
and one man can produce from 1,000 to 1,500 bricks 
on the l atter. 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 mao 
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 1 0  to 12 squares 
is obtainable on the power, and about two squares pel' 
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 vari ety 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 
constructsd homes, are turning more and more to the 
concrete cottage as affording the only combination of 
all these qualities, and here i t  will  not be amiss to 
show h ow much can be done at moderate cost in this 
direction. I n  Fig. 6 a house put up at Columbus, 
Ohio, of bl ocks made on the Hayden automatic ma­
chine is a good i llustration_ of high-grade results ob­
tainable at small cost. In this case the expense of 
pu tting up the building, which is finished throughout 
in hardwood and poli!'hed 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 for 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 b ack to the machines which make such 1'1" 

}' ig. 2.--Tamping Concrete in Hay(len ])lachine. 

suits 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 o� 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 _,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 1 2  inches in 
lengths of 4,  8,  12, 16, 18, and 24 inches, and can be 

Fig. 4.-Power M.achine. Corner Panel Block Ready for Removal. Fig. Ii.-A Yard of Finished Concrete Blocks. 
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adjusted to turn out angle 
and corner shapes. Some­
what similar to this ma�hine 
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 p rocess of rising. The 
sides op�m automatically, and 
the block is l eft on end. 

A machine which can be op­
erated by one man, and au­
tomatically forms the mold 
and rel ieves the block and 
does both very quickly, is the 
Walton. This machine turns 
out "L" blocks 4,  8 ,  1 2, 16, 20, 
and 32  inches in length and 
3 ,  4 16 ,  6, and 9 inches in 
height, also 10, 12 ,  and 14-
foot circles and porch piers. 
I t  makes all shapes and sizes · 
on the same pallets. 
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being in position to b e  car­
ried away without reaching 
up o r  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 del ivery, 
but perfection o f  form ; doing 
away with .inserting and with­
drawing the cores and lock­
ing and unl ocking 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  bl ock 
a minute is exemplified by 

the Perfection seen in Fig. 4 .  
T h e  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 c ontents 

into it. A pressure of 100 
tons is then applied by means 

of a small engine which op· 

erates the entire apparatus. 

Whil e the block is under pres· 

sure the center cote is started 

Capable of making blocks 
of great diversity is the Noyes 
J<'. Palmer machine ( Figs. 3 
and 9 )  with its attachments, 
its molds, 36 different full­
size and 288 fractional bl ocks. 

Fig. 6.-A DweVing B,llilt of Concrete Blocks at a Cost of Only $4,000. by a foot lever and raised by 

the returning follower. The 

Its core holes may be raised from 2 t o  6 inches, and 
being a side-face machine its different face designs are 
obtained by fastening cast pattern plates against one 
sid e-plate o f  the mold.  By a similar means blocks 
with curved o r  grooved ends or with faces of different 
material o r  color from the body are produced. The 
c o m p l e t e d  
block on this 
m achine is left 
i!l ]l 0 s i ti 0 n 
seen in Fig. 9 
by the turn­
ing 0 f t h e  
two cranks, th e  
u p p e r  o n e  
throwing open 
the sides of the 
mold and the 
l o w e r  with­
d r a w  i n g the 
cores, and sim. 
ultaneously ele­
v a t i n g  t h e  
p hten which 
forms the b ot­
t o m  o f  t h e  
mold.  T o  the 
rear is another 
c o m p l e t e d  
block. 

bodying ,these time-saving features with simplicity of 
construction is the Hayden machine, distinguished for 
its soli dity 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 w hich the · mixture is reached .  The 

four sides of  the 
block is removed 
disturbed. 

mold are released by levers, and the 

by a wooden pallet without being 

• • • 

The twentieth annual report of the commissioners 

for the Queen Victoria Niagara Falls Park, j ust pre· 
sented to the 

Special time- Fig. 'i .-Th� Dayton Machine. Fig. S.-Making Concre te Fence Posts. 

OntariO Legis­
lature, sta tes 
that the utili- · 
zation of the 
fall s  for power 
purposes h a s  
a I r e  a d y re­
duced the vol­
ume of water 
flowing over by 
about · 7 . p e r  
cent, o r  from 
222,400 to 205,-
000 cubic feet 
per s e c  0 n d. 
T h ough t h i s  
has caused no 
appreciable ef­
f e c t  o n  t h e  
falls, a reduc­
t i o n  t h r c e  
times a s  large 
is in contem­
plation. T h e  

saving features 
have been adopted by the various manufacturers, but 
th e trend in all has been to reach a maximum of pro­
duction with· as little complication o f  parts as is con­
sistent with perfect work. I n  consequence, the most 
pretenti ous machines have adjustable parts, easily and 
quickly put into place for all lengths and shapes con­
formable with the dimensions of the mechanism. Em-

mechanism is controlled by levers which are simply 

and effectiyely operaV3d. When the inside lever has 

been thrown, the mold is freed absolutely, and the c om­

pleted block is automatically delivered away from the 

machine without the slightest jar. In Fig. 1 the 

advantage which c omes from the nearness of the 

machine to . the ground again is evident, the block 

commission e r s 
consider that the public agitation to restrict the fur­
ther abstraction of the N iagara River water is well 
founded. The reports show that eleven American and 
six Canadian companies are at present using the falls 
for power p u rposes. and that ten more charters have 
been given to c ompanies granting them power t o  use 
the falls. 

Fig. 9.-N. F. Palmer Block M achine. Fi,ll;. 10.-Face-Down Machine with Core-Withdrawing Lever. 



SOME VIEWS AND LESSONS OF THE SAN FRANCISCO 

DISASTER. 

The remarkable set of photographs of the San 
Frmcisco 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 America.n 
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 tlie 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 Inllammable 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 
anq well-knit-together steel frame, and the fire-resist­
ing material with which it was floored and clothed in, 
would be proof against h urricane and conflagration. 
Incidentally it was hoped, though not confidently pre­
d icted, 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. 

A t  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 office building has come 
th rough the ordeal triumphantly. Moreover, in spite 
of the earlier accounts to the contrary, it now appears 
( and the accompanying photographs bear out the 
s tatement ) ,  that the masonry walls, and p resumably 
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 concerned, 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 l ike a modern Parthenon 
u pon 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 a n (l  the post 
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A Window Plate (-Bass 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 inj ury. rhe dam· 
age to the Hibernia Savings Society Building by fhe 
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 terra 
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 Tr�cks. 

the rock. But the made ground and the al luvial soil 
were relatively un8table ; 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 

Hibernia Bank. Damage to This Building was Mainly by 
Fire. 

Effect of Earthquake on the City Hall, Showing Steel Frame and Dome 
Intact ; But Masonry Thrown Down. 

SOME VIEWS AND LESSONS OF THE SAN FRANCISCO DISASTER. 



MAY 1 2, 1906. 

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 reo 
tain many of the hollows and billows produced during 
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 fill�d·in 
material of the street has 
been shaken down some 
fi ve feet, j ust as grain or 
other loose material may 
be shaken down in a sack 
or other receptacle. 

Copyright 1900 by Graham. 

Scientific American 
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 

393 
this character would readily adjust themselves to the 
twisting and displacement of the ground in which they 
were laid, most of the adj ustment taking place at the 
joints ; while the piping itself would suffer an extra­
ordinary amount of distortion before fracture took 
place. The following account of the behavior of the 

various types of construe· 
tion u'nder the fierce test 
of the conflagration is 
from the pen of our special 
correspondent in S an 
Francisco, who writes us 
that sufficient was known 
at that time, Saturday, 
April 21, of the condition 
of those buildings which 
survived t!le earthquake 
and the subsequent confla· 
gration, to afford a com· 
plete and satisfactory test 
of the stability of different 
classes of building rna· 
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 d istinctly the 
fire in Chicago and the reo 

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 tal ] office 
buildings in the lower part 
of San Francisco down to 
the firmer material, served, 
because of its elasticity, 
greatly to cushion and abo 
sorb the violence of the 
oscillations of the under­
lying rock as they were Freak of Earth quake. Market Street Sinks }'ive Feet Below Curb. suits, displayed on that oc· 

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

t r a n s m I t ­
t e d  through the 
piling to the steel 
structure. 

View Showing How Well Steel.and.Masonry Bui ldi ngs Stood the Test of 
Earthquake and 1<'ire. 

After all  is said 
and done, it was 
undoubtedly t h e  
fire and not the 
earthquake t h a t  
d e s t r o y e d  
S a n  Francisco. 
This is evident 
from a study of 
t h e  photograph 
taken from the 
hills back of San 
FranCiSCO, show· 
ing the destruc· 
tion of the busi­
ness section. The 
only visible evi· 
d e n c e  o f  t h e  
earthquake is the 
fallen chimneys ; 
the wooden buil d· 
ings, at least in 
this section of the 
city, appearing to 
be but little harm· 
ed. The e a r  t h ­
q u a  k e d i d its 
work in smash· 
ing the w a t e  r 
mains and cutting 
off the water sup­
ply, and the fire 

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

casion, of employ· 
ing pine lumber 
in building con· 
struction and un· 
hesitatingly p r o · 
nounces the red­
w o o d  t o  b e  i n  
every way as ob· 
j e c t i o n a b l e  
as pine i n  the 
fierceness 0 f i t s 
flame, quickness 
to ignite, and the 
intense heat aris· 
ing from its com· 
bustion. In  only 
o n e  p a r t i c u ·  
lar was the fire 
in Chicago worse 
than in San Fran· 
cisco. In  Chicago 
the wind blew a 
hundred miles an 
h our a n d  w i t  h 
such force as to 
l ift whole sections 
of burning wood 
which it carried 
a w a y  blocks in 
advance and ig· 
nited wherever it 
chanced to alight. 
By this means the 
fire spread more 
quickly in C h i ·  
cago than in the 
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latter city, where its progress w as 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 othe r d i rections. Had there been 
no redwood the business d i strict might have been 
saved. 

Among the more prominent buil dings 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.  I t  i s  now believed that the frame of the struc­
ture is  intact and can be used again. The terra-cotta 
is apparently but l ittle 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 Buil ding, opposite, of l ike 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 b e  made available if desired. 

The new Chronicle Building, unfinished, s ixteen 
stories, steel and terra-cotta, will b e  as good as new 
with interior furnishings replace d ;  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 l ofty Call Buil ding 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 o f  $2,500,000, was badly gut­

ted, though the steel frame is in perfect condition as 

far as can be judged. This building was faced with 

Colusa sandstone, which offered but little pr otection 
owing to the intense heat. 

The Ahronsen Building at Mission and Third Streets,  
finished one year rcg0, ten stories, steel frame, terra­
cotta brick faced, with interior replaced will be good 
aR new, though not subjected to the intensest heat, as 
it was surrounded with low buildings in every direc­
tion. 

The "Fairmount," of steel and ter ra-cotta, unfinished, 
is comparatively little injured, and with interior reno­
vated can soon be occupied. 
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THE INGALLS BUILDING-COMPLETING THE 
ELEVENTH FLOOR. 
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A STAIRWAY OF REINFORCED CONCRETE. 
One of the possibilities of reinforced concrete is in­

terestingly shown in the accompanying i llustration 
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 
C onstruction Company as sub-contractors. I n  the en­
graving the body structure of the stair is shown com· 
pleted, but without the treads, sides, rails, etc. Th� 
stair is  double, tw o branches starting from the ground 
floor, and rising in graceful reverse curves to meet at 
a landing s omewhat 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 stai r been built of s teel, it would have 
been impossible to obviate the intermediate supports 
except by making the structure exceedingly heavy anti 
bulky, a feature which would have been objectionable. 

The cOIlf;truction is on the Ransome system, in 
whIch the concrete is reinforced by longitudinal and 
tr!J,nsverse bars of twisted steel carried into the sup­
'
po

'
rts where necessary, and with the individual mem­

bers, where p ossible,  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 t o  the floor 

With these examples it would appear that terra­
cotta is far and away the best exterior material for 
buildings of any height. N o  stone that was ever 
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. 

THE INGALLS BUILDING-THE STEEL REINFORCEMENT FOR THE FLOORS. 

B rick 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. 

a bove and the floor below. The t ransverse rods are 

spaced short distances apart, and have their ends bent 

at right angles to project into the l ateral flanges, clear­

ly shown in the ph·)togra ph. The concrete construe" 
tion is carried out to engage with the i j·.'ams 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, n otwithstand­

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. I n  the present case, if the stair had 
been . built of steel, it w(}uld have been necessary to 
design alld manufacture ,each piece separately, with a 
consequent loss of time and at greatly increased ex- . 
pense. 

The stair i s  designed for a live load of about 1 50 
pounds per square foot, and was found to answer all 
requirements in a thorough series of tests, in which 
h eavy bags of cement were dropped upon it at various 
p oints 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 p re-emi­
nently practical one, but an extremely handsome piece 
of work as well.  

... j W I . 
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, an d telephone E xchange pur­
poses, and undoubtedly the most ambitious structure 
o f  this kind up to the time of its construction. It was 
begun on October 2 , 1902,  and completed late in the 
following year. I t  has sixteen stories, a basement, a 
sub-basement, and an attic, measures 100 x 5 0 ¥:!  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 1 2  
feet 6 inches f o r  t h e  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 . iIi height of 
about one foot for each story, a saving due to the 
shal lower floors. The construction is on the Ransome 
system, i n  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 tiines 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 3 3  feet between the main girders. The 
columns are 16 to 3 3  feet apart, center to center, and 
decrease in size from 34 inches by 3 8 inches at the 
basement to i2 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 ci ;cular projections 
to form top seats for · vertical round steel bars im­
bedded in each C01U:D:lll 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 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, hav e a depth of 3 6  inches, 
those of th'e 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 ate 
additionally strengthened by alternately inverted 
U-bars of twisted stEel. The j unctions 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 ,t\1ese are from 3 to 4 
inches thick. All are reinforce<l by. vertical and hori­
zontal twisted steel bars. The exterior facework is  of 
4%-inch marble for the three l ower floors, and above 
these of glazed bright gray brick with terra-cotta trim" 
mings. The brick facing is supported at each fioor by 
a ledge formed in the concrete, and is also 'secure d  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 surf-aces 
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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 j Oint. 
The exterior window and door frames are of cast iron 
for the first floor, and of sheet iron for the remaining 
stories. There are foW' hydraulic elevators running 
in concrete wells for passenger and freight purposes, 
and two for use in connection with the floors below 
th') 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 twelfth floor and the eleventh story columns. The 
exterior forms for this floor had been raised from the 
tenth floor and the n inth-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. I n  the foreground 
are shown the twisted steel U-bars used to assist in 
withstanding longitudinal sheer in the girders. 

4 . •  ' .  
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 e dge 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 
p ower house. The cliff is  vertical, the rock being l ime­
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 destru ction of the shales, leaving the 
heavy limestone without the support of the softer 
rocks beneath, so  that from time to time huge blocks 
b reak 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 

Character of Clift Above the WalJ. Bird's Eye View of the Pilasters of the Concrete Wall. 

A GREAT CONC:a.ETE 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 jOllltS 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 a s  
{lerfect a condition as when first applied. AI! the 
stories up to and including the ninth were in th_e 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 thEj 
method of providing round steel bars to furnish com­
pressive resistance th'at the area of the column may be 
reduced. The bars are carried to a pOint from 6 to 
1 8  inches above the floor level,  and rest directly on 

without support ; that it projects out shelf-l ike.  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 s up­
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
ferred to. He found that the cliff had previously 
been faced up to the shale, at  which time the possi­
bility of exten ding it to the top was not considered. 
It was therefore deemed advisabl e  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 nibble. 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 
eayes of the power house, which are 3 0  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 
I)f as much as 12  feet. 



A series of experiments made by Chief Engineer 
Harper would indicate no danger of the water, result­
ing from s eepage, 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 �Iade With One Part White Cement 
and Three Parts of Sand. 

Bas-Relief Stamped in a �fold of Plaster and Made 
With One Part W hite 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
c rete 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 t o  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 al so to the artist, for plastic and sculptural 
p urposes, 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, reprod,ucing to a re­
markable extent the old stone figures of another age. 

I n  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 t o  have found a method by which 

he overcomes this defect. The lover of art is thus 

able t o  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 i mp ossi ble 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 cfl,used by the casts sticking and 
the cement not properly h ardening before the disin­
tegration of the composition used in the mold. 

I t  is  hard to enumerate the difficulti es that beset 
the artist at this j uncture. 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. 
I t  is,  however, less duct�le 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 com bating 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, whil e 
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 application of the color, whether injected 
entirely through the (Oement before setting, applied 
during setting from the mold, or incrusted upon the 

l atter ' in a comparatively thin envelope during setting, 

modified the result. 
As t o  the texture, certain masses of cement, fail­

ing upon the earth outside of molds, or hardening 
inadvertently in bags and boxes, have assumed this 
texture of stone, while .other masses present 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 difficu lties 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. I n  a word, the 
cement is  merely a glue causing the gravel and sand 
t o  adhere to each other, and is used as a medium and 
not a s  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 w orkmanship 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 i l lustrations. Once the . mold 
is made there is practically no limit to the number of 
reproductions. 
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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. I t  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 i s  quite 
sufficient. Gresley mixes 
clay free from iron, par­
ticularly kaolin and pipe 
clay, with lime in such 
proportions t h a t  t h e  
clinker is constituted ac­
cording to the chemical 
formula 

x ( Si022CaO) + 
y ( AI20.2CaO ) o r  
x ( Si022CaO ) + 
y ( AI2032CaO ) + 
2 ( S03CaO ) 

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 
for decorative purposes. 
We publish h erewith two 
illustrations from photo­
g r a p  h s of decorative 
work made of "Marbrit," 
the name under which 
the raw material for the 
production of the Gres-
l e y w h i t  e cement i s 

The Fi�ure aud the 
Pedestal are of Cement. 

known, and these show the excellent results obtain­
able with this substance. 

. . . , . 
'J'be Genests of the (lhauffeur. 

Chauffeurs existed, says Figaro, l ong 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. I t  is 
from this that is derived the appel lation o

'
f "chauffeur," 

which once s o  terrified old ladies, but which at present 
evokes in us only cheerful and pleasing thoughts of 
automobilism, and of v oyages. and excursions at twenty­
five and thirty miles an hour, in wh ich there is nothing 
but the roads and paved streets that are scorched. 

Aluminium and lead will n ot 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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'The Hayden A utomatic Concrete Block 
Machine, showing the method of making 
the block face downward, The next move­
ment delivers the block away 'rom the 
machine and on its side. 

Scientific American 

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 all lengths up to 36 inches and delivers the blocks away 
from the' machine. 

2; It is  the onl y down-facing machirle that makes concrete blocks 
in all widths of faces up to 12 inches and automatically del ivers 
the finished block away from the machine.  

3 .  I t i s  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
form material throughout. 

5 .  I t  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. It IS the only machine that m oulds with absolute accuracy all the 
laying sides of the concrete block. The striking off is  done oppos­
ite the face and thus the interior and exterior may both be faced. 

Tke Hay den A utomatlc Concrete 
Block Machine, showing the finished 
concrete block being delivered aUJa�v from 
the mould at a low point and wilh the 

face of the block, made face downward, d"Hvered on the 
side. Note how this block is faced. 
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This is the strongest and heaviest concrete block machine made --weighing 1 5 5 0  pounds. With the 
regular equipment, including a complete line of plates, the weight is 5 000 pounds-one-third greater 
than that of any other block machine on the market. 

The standard equipment of the H ayden Automatic M achine makes a greater variety of sizes and 
shapes of concrete blocks than any machine on the market. 

Face plates of any special design required can be made to order and shipped from the factory within 
four days. Superior workmanship and absolute accuracy is warranted by our foundry machine shop 
which has been established for over eighty years . Prices will be quoted on specifications submitted for 
Basks for balustrades, porch columns up to seven feet in height, window lintels, door steps, balusters, 
and ornamental work of all kinds. 

Each machine is sold with a guarantee against all suits .for infrin[[ement. 

An illustrated catalog will be sent on request. 

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

COMPA NY 

Extension of Terminals N ew 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 sele cted for this 

work is  simply another p roof of the value of the System 

with the Continuous Bond. 

Send for new catalog of t.he Clinton Fire-proofing System . 

CL�TON WIRE CLOTH COMPANY 

Clinton. Mass. 

ALBERT OLIVER, 
150 Nassau St., NEW YORK 

HUNK I NS-WILLIS L IME  AND CEMENT CO • •  
South End 1 8th St. Bridge, St. Louis, Mo. 

L. A. NORR IS, 
227 Cross ley B ldg . , San Franciseo. 909 Alaska Bldg , Seattle. 

A Cottage E' Pcted Of Concrete at a Total Cost of $4,500, 

CEMENT AGE 
A Monthly Magazine Devoted to the Uses oj 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 technical 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 photograpbs and plans that indicate the many new and popular 
uses to which concrete is being daily applied. 

It discusses the most improved m ethods of manufacturing, mixing, moulding, and 
plaCing of concrete, citing specific examples and practical experiences of engineers and 
builders whose observation s  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 !hroughout.  t�e countrYI 
prints the official reports of the tests of cemen.t and concre�e,  cites the bmldlng re�ula­
Hons concerning the use of con'crete 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 j ournals,  throughout the world , and keep,s Its readers 
informed of events in trade ci ties through departments devoted to these tOpICS. 

'The Cement Age zs productng the }irst permanent Ittera-lure on the subject oj cement and concrete whick . has 
ever been published. 1t is indispensable to every engIneer, contractor, buIlder, and owner interested in this nf!'lR) 
and raptdly-growzng cement tndustry. 

Edited by ROBERT W LESLE Y, Assoaate A m .  Soc. C. /" 
PubllShed by BRUCE & BANNING, I MadIson A ve. , New YiJrk. 
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[FILL OUT, CUT OUT, MAIL TO-DAY.]  
BRUCE & BANNING, 

I l\ladisoll Ave . ,  New York. 

Enclosed find $1.00 for which enter my 
subscription to CEMENT AGE for one year, 

S. A .  
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RECENTLY PATENTED INVENTIONS. 
OC I nterest to Farme rs. 

COMBINED POTATO AND CORN PLANTER. 
-W. A .  HALL, SR. ,  Pardeevil le ,  Wis.  This 
improvement is in the nature of a check-row 
p lanter designed more e specially for p lanting 
p otatoes, but applicable also with sligbt m odi­
fication to p lanting corn or other seed. I t  is 
designed to plant two or more rows a t  a time,  
and to check-row them o r  a l ine the hill  both 
ways, and to drop one potato or piece of p otato 
in a h i l l ,  and to adjust the distance between the 
rows and also the space between the h i l l s  i n  
the row. 

O f General Interest. 

W I ;\! f)OW-SASTI .-J. B .  McKEOWN , Union 
H i l l ,  N. J.  This invention relates particularly 
to i m p rovements in means for securing glass 
i n  fit'e-proof win dow-saSh, the object being- the 
p rov ision in lieu of putty of a metallic secUl'­
ing strip o r  strips, the parts being so arranged 
tba t the strips may be p ressed tightly against 
a glass of any thickness. 

T R TJ S S .-G. V. HOUSE, Mount Vernon, N.  Y .  
'l' b e  inven tor's p m p o s e  i s  to p rovide a device 
for the end of the belt  of a truss when i t  c on­
nects with a pad-carrying plate so that i t  w i l l  
cover and conceal the e n d  of the be lt connecting 
with the p l ate and a t  the same time p artly 
cover the buckle or  other fasten i r C(  device that 
receives the free end of the belt, thus giving 
the tl'll SS a perfect finish when on the person 
and p reventing the belt where it connects with 
the p late from becom in g  disengaged from its 
buck le  and also preventing the latte� from an­
noying fieshy person s. 

MOSQUITO-NET.-.J. W. GRAEME, United 
States :\'avy. Lieutenant Graeme's invention i s  
a net intended for use especially on sailor's 
ham m ocks, though it may b e  ll sed for sports­
men's,  . bunter's,  o r  oth er forms of hammocks. 
I t  is especially valuable in tropical c o untries, 
particularly i n  ports infected with malaria and 
yellow fever. I t  can be conveniently applied 
for use and when not i n  li se can be folded in 
compact form a n d  lashed up i n  the hammock 
with the oth e r  bedding. 

TUBE E X PA N D I N G  A N D  BEADING 'l'OOL. 
�W. MCCOHMICK,  H i l lyard, Wash. The inven­

tion pertains to boilers ; and its object is  to 
p rovide a new and improved tube expanding 
and beading tool arranged to quickly expand 
the tube i n  th e  flue-sheet open ing, to form beads 
on th e tube on  opposite faces of the fiue-sheet, 
and to give a high finish to the outer bead. 

CHAIN-LIN K S H A C KLE.- G . A. H . DRES­

LER, K a r l strasse 2511, Kiel, Germany. The ob­
ject in this case is  a connecting-shackle for 
c h a i n ·  l i n k s  in which tbe ends o f  tbe open 
lhk are held togeth e r  by means o f  a closing 
member. The arrangement i s  such tha t this 
member i s  p rovided with recesses directed 
toward

' 
the interior of the chain-link and cov­

ers the connecting-studs of the l in k  in the 
manner of a c a p. The web o r  sbank 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. 

W I R E-REEL .-�W. E. E I C H H OFF, Cairo, I I I .  
T h e  reel  w i n d s  or  unwinds a n y  k i n d  of wire. 
One obj e c t  in view of the inventor i s  the pro­
vision of m e a n s  for monnting the reei to tbe 
end that it may be adjusted to a variety of 
positions, whereby th e reel i s  a d a pted to rotate 
in a vertical, horizontal,  or inclined p lane, and 
p rovi sion is m ade for overcoming tendency of 
reel and its  mount to tip or fali over in h i l lside 
nse. li e provides a wheeled truck on which 
I h e  reel  p roper m a y  be moun ted in a detached 
man:1er,  and equipped with p l a tform for sup­
porting extra coil  of wire, tools, etc. ,  when 
t h e reel i s  mounted on the truck, although the 
platform may b e  raised on the huck when the 
reel  is dism ounted, to serve as the bed of the 
truck. 

M I NER' S LAMP.-T. T. CARTER and S .  J .  
Tno "psoN. Bluefield, W. Va. The design i n  this  
i nstan c e i s  to provide a lamp which can be 
read i l y  fitted over the c a p  of the miner or  a t­
tacbed thereto. The vizor,  which is of metal,  
will  reinforce the usual  cap-vizor, or  i t  w i l l  
take tbe p l ace of t h e  ordinary vizor.  Means 
are p rovided so that when the m iner dons his 
cap the lamp will be with him. The vizor and 
sbield-plate form projecting guards for the 
weare r ' s  head. 

Hard,vare. 

TU:\IBLER-LOC K.-N. W. WEBB, New York, 
N . Y. The object in this case is  to provide a 
lock more especially designed for use as a 
la tch or dead�lock and a r ranged to insure 
proper working of the tumbler-pins, without 
danger of getting out of order, by pl'oviding 
s t l'Ong an d l ong tnmbl er-pins and springs, with­
out unduly i n c l'easing the size of the p lug and 
keys, to p revent unauthorized persons from 
actna ting the door-lock with a view to 'llllock­
ing and opening the door. 

IRON-HEATER.�C. PE1'TY, Bay Minette, 
Ala.  In use the device is  p l aced in front of 
such a source of heat a s  a fi replace, with tlte 
opening in the hood turned toward it, and then 
upon raising the shield the irons may be in­
troduced and l i m ited in inward movement or 
toward the fire by the fender, while they w i l l  
be p revented f r o m  fa l l ing i n  t h i s  direction b y  
t h e  contact of t h e  bandle w i t h  the shield. 
When sufficiently hot, the shield is  raised and 
irons removed . The irons a re held out of con­
tact with ashes and away from the infinence 
of smoke. 

S IGN A L.-M. D. CAMPBELL, Charlestown, 
Mass. Tbe invention relates to signals,  and 
m ore particu l a r l y  to those adapted for domes­
tic use for conveying information to tradesmen 
del ivering goods. The signal comprises a sup­
port having an opening, a mirror mounted in 
the opening, ' a holder surrounding the opening 
a t one side, and c ards p r ovided with pe rfora­
tions furnishing charac ters carried by the 
bolder. 

CO;\1 M ODE.-W. C. FEELY, New York, N. Y. 
The p u rpose of this inventor i s  to provide a 
wheel-supported commode which may be used 
a lone whenever needed, but which can be a t­
t a c h e d  when required to the side of a bed,  a 
conch, or equivalent article of furniture ; and 
a further p u rpose i s  to provide a convenient 
means for bodily adjusting the commode, to­
geth e r  with adjustable back and leg rests for 
the user. A n other purpose is to p rovide a con­
strllction of bed particularly a dapted for use 
in conn ection with t h e  commode. 

Machi u es and Mechanical Devices. 

R E G I STE RI N G  DEVICE FOR PRESSES.­
W . .  J. RAMSAIER, New York, N. Y . W h i l e  the 
principle of this  invention i s  capable  of many 
application s  i t  i s  particularly desigued for 
registering the n u mber of impressions made by 
a p rinting-press. Tbe principal object i s  to 
p rovide for accurate registration of i m p res­
sion s  and also to p revent recording of m ove­
ments of the p l atens o f  the p ress unless those 
movements result in the taking of an i m p res­
SiO.l. 

COTTON-COMPRE S S .  - W. HILL . Alexan­
drh, La. One purpose of th e  inventor is to 
provide . a construc tion of a com p re s s  which 
w i l l  stand a minimum of wear, and a l so to�  so 
safeguard the screw-sh a fts that they will be 
effec t u a l l y  p r o tected against grit, dust, and 
like material calculated to injure them, and, 
furth erm ore, to provide effective means for 
ptoteeting t h e  screw-p rotectors against damage 
th rough careless handling of bales to be com­
p ressed. 

SAW-SWAGE.-S. T. LIPSEY , Georgetown, 
S .  C. One of th e principal objects of the in­
vention i s  the provIsIon of a saw-swage 
adapted alike to the swaging of the teeth of 
band-saws, gang-saws, and circu l a r  saws i r re­
spective · o f  the gage thereof and also to pro­
vide means for overcom ing many disa dvantages 
and obj ections encountered in the use of many 
saw-swages h itherto devised with like ends in 
view. 

PRE S S E R-MA C H I N E  lWR B O X I N G  PUR­
POSE S.-G. N .  POND, Aspen, Col. In packag­
ing fruits of different kinds, as apples and 
pears,  in boxes and the like, each box i s  usua lly 
fi l l e d  with the fruit to a height exceeding that 
of the upper edge of the box for about one­
h a l f  t h e  thickness of a layer of the fruit, and 
when the lid is  a p p lied it  i s  necessary to press 
down a nd hold it  while securing i t  in place 
either py 'nailing or otherwise. The p rincipal 
object of the inventor i s  to p rovide a machine 
for performing the work of holding down the 
l id  while securing the same in p lace. 

HAT-HANGER.-M. W. POTTER, Red Lodge, 
Mont. The invention has reference to im­
p rovements in devices for hanging hats on hooks 
or  the like, the object being to p rovide a 
hanger adapted to be attached to a h a t  and so 
arranged as to be turned outward for engagIng 
with a hook or the like and automatica l l y  
swinging i n t o  the hat w h e n  re leased f r o m  the 
hook . 

TRANSM I S S IO N  :\lECHANI �M.-E. NELSON, 
New York, N . Y. This invention is especia l ly 
useful under circumstances where it is desirable 
to transmit power at  a variable velocity of 
rotation. 'l'he obj ect  i s  to produce a mechan­
ism which will be simple in construction and 
which will enable a variable-speed tra n s m i ssion 
to be effected by frictional contact, and� to 
fUrther provide means whereby the transmission 
may become variable.  

Raihvays a n d  Their Acce!!sorie8. , 
D E V I C E  F O R  ACTUATI N G  S W I T C H E S . ­

A . FULLER, Amsterdam, N . Y. In this patent 
the object of the inventor is  to p rovide a de­
vice for actuating a switch�point by the m otor­
man in cha rge of the car, the device being sim­
p l e  and du raple in . con struction and c omposed 
of few parts not l ia  bl.e to get ea sily out of 
ordet'. Means are p r ovided t o  permit con­
venient removal o f  any dirt,  snow, or the l ike 
accumulating in the pit below the switch-plate . .  
'l'he invention relates t o  s treet-railways. 

H o u seh o l d  Utilities. SAFETY GUARD O R  FENDER FOR TRAM-
O V EN.-H. C .  G.  KRFlUTZKAMP, New York, WAY AND THE LIKE VEH I C LIDS.-I'. LENTZ, 

N .  Y. In this  patent the invention refers to 3 4  Sternstrasse, Gross Lichterfelde, near Berlin, 
ovens such as used for baking food. The ob- Germany, This device or guard i s  for trains 
jeet is to produce an oven which is specia l ly and the like,  the catching apparatus of which 
adapted to be used i n  connection with a gas- is sll spended from rocking rods by means of 
stove,  fu.rther objects being t o  p rovide im- j oints. The catching apparatus i s  connected 
p r oved means for regulating- the distribution with the supporting-frame a t  the rear end by 
of the heat within the oven and p reventing means of intermediate l inks in such manner 
radiation therefrom, that upon being pressed back by the obstacle 

its  rear end i s  ra ised so that its front end i s  
l owered o n t o  t h e  t r a c k  so t h a t  the catching 
apparatus i s  readily able to receive p erson or 
object in danger and so that no injury can be 
occasioned thereto. 

C O M B I NED STRAP-HANGER, �IGNAL-
B E L L  RINGER, AND REGI STER-R INGIiJR.­
S .  S .  BROOKS, B rooklyn, N.  Y. When the sec­
tion s  of the strap-ra i l  are in p lace they form 
a continuolls rail' supported in very efficient 
manner by the opposite l y-disposed attaching­
arms of the brackets. The parts of the rail  
are easily assembled, one section being fixed in 
p l a ce, a·fter which remaining sections may be 
easily adjusted with respect thereto. The rail  
is  a l so capable of indefinite expansion o r  may 

"be made as short as required. 

G RAIN-DOOR-W. J. COCKLIN, Rising City, 
Neb. The invention pertain s to a door for 
freigbt-cars of the " box-cars" type, by which 
door the cars may be rendered sufficiently tight 
to permit l oading grain in bulk. The object 
is  to simp l i fy the construction of the door, 
render it  stronger o r  more durable, a n d  permit 
i t  to be rea dily fo lded , so that i t  w i l l  not in­
terfere with u sing the car for other freight. 

Pert a i ning t o  Vehicles. 

VE H I CLE-BODY.-W. W. OGDEN, C h a tham, 
and W. C .  YELTON, Newark, N . •  T .  M eans a re 
provided by this improvement for joining either 
a luminium, steel,  copper,  or any othe r meta l 
panels together and to the wooden frame of 
vehicle-bodies to avoid form e r  obj ections-in 
other words, to provide a waterp roof shell ,  
add to stiffness and rigidity of structure,  and 
afford absolutely sm ooth and uniform outer sur­
face for shell  and adjoining strip. This i s  ac­
complished by imp rovements in the frame and 
joint-stri p ,  which co-operate with each other 
to secure the desired 'result.  

Pertaining to Re creat ion. 

GAME-COUNTER.-O. W. F'IELD, Cb icago, 
I I I .  The invention refers more especially to 
connters adapted for use in connection with 
games, a s  bil l iards and t b e  like. A casing or 
supporting frame is emp loyed in which a r e  
opera tively organized a p lurality of preferably 
horizonta l l y-alined coun ting members, ea c h 
having independent m ovement in or on gu ides 
therefor within the ca sing. to be brough t to 
position to ind icate or  register a p a rticu l a r 
number of points of the game. 

DESIGN FOR A BADGE.-W. C .  MARTEN, 

Carbond ale,  I I I . Within the bord ers of this 
ornamental badge a re ar ranged in u p right 
crossed positions a n  axe a n d  a wooden maul on 
a log of wood. A wedg-e i s  balanced between 
these i m p l ements. Surmounting all are the 
letters "W M A . "  Th ree links of h eavy chain 

extend partly around the bottom of the ba dge, 
and between the log and chain are the letters 
' ''I 0 0 F. " 

D E S IGN FOR A C A S I N G  OF VENDING­
MAC H I N �J S .-J. E . CAHII,L, Baltimore,  Md. 
Tb i s  orn a m ental design s i m u l a te s  an e l ephant, 
the e l ephantine form being represented in 
standing position ,  with head raised,  mouth a n d  
throat w i d e l y  distended, short t u s k s  joining 
sides of the mouth, ears projecting l a terally,  
and the trunk raised high and thrown backward 
and to one side. 

NO'£E.,--Copies of any of these patents wi l l  
b e  furnished b y  Munn & Co .  f o r  ten cents each, 
Plea se state the n ame of the patentee, title of 
the invention, and date of this paper. 

Busln¢ss ana P¢rsQnal Wants. 
HEAD '!'HIS COLUM !'< CARE FULLY.�You wil l  

fi n ct  inquiries for certain classes of articles num bered 
in const-cuti ve order. If you manufacture these goods 
w rite us at once and ,ye wm send you the name and 
address of tbe part.y desiring the in formation , I n  
every c a  .. e , i t  i" necessary t o  give t h e  
n u nl ber oC t h e  i n q u i r y .  

M U N N  &: CO. 

M arme [ron ' Works. C h i cago. Catalogue free. 
I n fl ll i ry N o. 806 a . -For buiJd ers or manufacturers 

of' t h e  evaporative condenser. 
�'or mining engines. J.  S. Mundy. Newark, N. J. 
I n q u i ry N o .  8,066. -Ifor dealers in argi l l aceous 

slate ' 111so for w ak e rs of ra� p a lJ e r  p��te. 
. •  U. S." M e t al Polish. I n d i anapolis.  8amples free. 
Inqnil'Y N o .  !S067 . - W ar t ed .  the m akers of t� 

p l acket fttstener cal l e d " C-cul'it y . "  
l sell  paten ts . rro buy .  or baving Olle t o  sell , w rite 

Chas.  A. Scott . - 7 19 Mutual  Li fe B u ilding, B u ffalo. N. Y .  
I n q u l rv N o .  �06s . -}ror manu t'acturers o f  R sheet 

of s u b s t ance sucb as pnper or " fabriC. on e s i d e  of w h ich 
is t o  be paraffined or uiJed.  and the other side o f  w hich 
is t.o ' b e  coated w ith a gl u t i n ous g l y cel'i ne subst ance. 

\V ell gotten up typewritten letters will increase your 
bUSiness. $2 per 1.000. 

'l'ypewritten Letter Co. , St. Louis. 
T n q u h y  N o .  � 0 6!' , - \r anted. makers of printing 

presses, in C;anada .. 
Four Patents for Sale or rl1rad e. -Copies, m od e l s, 

prospects. in formation furn i s b ed . •  James E. Benn ett . 
Box 124, Mom ence. I l l .  

J Il Q u h' y  '\ o .  S O,. O .-"\Vanted , m akers of s l iding 
partition s or screens . • 

1 have for f a J e  t he U. S. and an foreign rights of new 
patent Improvem ents i n  Water Tube Types o f  Boilers .  
Great economi zer. J .  M. Colman. Everett . "'asb . 

I n quiry N o .  801 1 . -Wanted, m akers of boxes,  
bottles,  etc. .  for tuilet preparH.tio n s ,  s u ch as · tooth 
pI)wder. paste. etc. 

'll b e  celebrated .. Hornsby�Akroyd " Patent Safety Oil 
Engine is bui lt. by tbe De La V ergne l\1achine Company. 

FOOl of East 138th Sl reet, New York. 
I nq u i ry t\o. S0 7 'l . -Wanted . addres8 0f m anufac­

tu rers ot' secondary e l ectric clock m o v t: ments for one 
m i'rl U te illl pulse. 

Man u facturers of patent articles,  dies. m etal 
st "l m p m lZ. s crew machine work. h ardware specialties, 
machinery too l s , and wood fiber prod u cts. Quadriga 
M anufacturing Company. ]8 South Canal St., Cbicago. 

I n Q u i l' r  N o .  801a ;'-For Ul.l-l. n ufacturers of gradu­
atinl[ m acb i n ery , s u cb as is used lO grad uate scales, 
s q o a re�.  etc. 

Automobile e xperts nre in constant demand at h igh 
salaries. Our seven weeks ' course is the m o st tborongh 

and p l'ac l i.cal,  ft ttlnQ' men to drive. h andle and repair 
Day and evenin g d)lsses. SpeCi a l  cou rse for owners. 
New York Sch o o l o f  Aut o m obile Enginep rs , 146 W est 
.5(;th S treet . N ew York, 

I n q u i ry No, S0 74, �-W anted , small friction and 
screw top tin can s, wooden m ai l ing cases and s m all 
brusbes. 

WANTED.- Articles t o  man ufact u r e  in eitber wood 
or iron, b y  w e l l ·eq U l p ped fou ndry ar.d m a ch i n e  shop. 

Ypsilanti  Macl J i n e  \V o r kR .  Y ps i l an t i ,  Mic h. 
I n q u iry No. 807 5 . - ltor- m an u fact urers of ma­

chine sui table for grinding divi·d i v i .  
I n q uiry No. 8 0 7 6 . - For m �mnfacturers of ma­

chines used to m a k e  ru�s frum o l d  ct lrpets. 
] n q u iry No. 80,. 7 . - Ii'or manu facturers of um· 

bre l l a  ribs. 
I n q u i ry No. 80,,"S.-For m a n u factu rers of m achin­

ery for weigh i n g  and sealing' puper pa�kag"es o f  cereals 
of one and tw . ,  pounds w eigh t. and u l 80 m achin ery for 
pri.nt ing .oJ) CanY H S  bligs i n  t w o  colors. 

J U Q u i ry 1\'0. SO, 9 . - W u-ll t ed , ad d ress of com .. 
pan ies w h o  m o l d  d ectl'ose or i m itation h anl I'u ll b cr. 

I n q uiry N' o .  80 S 0 . - For mall u facturers of m etal ­lic cal cium. 
l l 1 Q u h'Y No. �08 t .- For m anu facturers of machin­

ery for working agricultura l a n d  road forks. 

I n q uiry No. SOS'.!.-\V anLed. address of man ufac­
turer of Gardiner Gyroscope:. 

J n Q u i t·y � n. �OS 3 .-}4'or m anufacturers of metal 
as tbin a8 tin f01 l or  thinner. 

I I J q u i l'Y 1\ 0 . 8084 .�'V a n te d .  add ress of makers 
o r  p aten tees of m >parar us o r  s y stem for d rying fruit, 
i n  w h icb tbe air p H ssim! throu g h  1S tirst freed of its 
moiRture b y  contact wil .h co n centrated sul p huric acid. 
running down a series of s h e l ves urnlllged in tower 
fas h i on. 

Inqui-ry No. S085.-"'''ant ed .  m ak ers of automatic 
lathes for pill and oi ntm ent boxes, tack barrels. etc. 

I l i qu i l ' Y  'S o .  8086. - F o r  man ufactu rers of stump 
sawing m ac h l lles. 

I n Q u j r y  !\" o . 808,," . - �"""'or manufactu rers of emery 
w h eels.  such as are clamped on fl y  wh ee J of a sewing 
m acb i n e. 

I n q n  i1'1' N o .  ISO!S!S.-- For manufacturers of a trans­
fer press. 

Done 
On the 
Hercules 

This is a reproduced photograph of the Weldon Apartment 
bouse at Greenfield. Mass, . built of Cement Sto.ne made on 
the Hercules. 

THE WORLD'S GREATEST 
CE MENT STONE MACHINE 

On this  Machine so simply constructed,  the most marvelous results 
are obtained. It � i ll  make solid or hollow blocks, p illars, sills, l intels, 
coping, or ornaments of any kind, from 2 inches up to 6 feet. It 
will make two blocks of the same size and design, or of different 
sizes and designs af one and the same time. 

The Hercules will make more stone and better stone in less time and 

for less money than any other machine. We can' t prove that state­

ment here, but if you wil l  take the trouble to send for ou
.
r handsomely 

illustrated 68-page catalog, it won' t take but a few mmutes to con­
vince you-Ask for Catalog No. 2.  
CENTURY 
CEMENT 
MACHINE CO. 

303 W. Main Street 

ROCHESTER, N. Y. 
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EW things are as annoying and expensive as leaky roofs-
and few things are as u n necessary. The damage which 

"''''''' they cause (and it am ounts to thousan ds of dol lars 
annually ) is due almost entirely to the fact that bui ldings are 
roofed with materials which,  unless painted every two or th ree 
years, quickly rust out and leak. 

A BARRETT SPECIFICATION ROOF not only requires no coating nor painting, 
but any reputable contractor will guarantee such a roof for at least ten years 
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. 

N o .  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 8 0 0, 0 0 0  square feet of Barrett Specification Roofs. 
No. 4-Massachusetts Cotton Mills, at Lowell, Mass . ,  roofed in 1 8 74 and in good condition to-day . Area 700, 0 0 0  square feet. 

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

The Barrett Hand B90k covering thoroughly the subjects of roofing and waterproofing 
will be mailed free on application. 

N EW YORK 

PHILADELPHIA 

BARRETT MAN U FACTU RING CO.  
CHICAGO ALLEGHENEY CLEVELAND  ST. LOUIS 

N EW O RLEANS KANSAS CITY M INNEAPOLIS 
BOSTON 

CINCINNATI 

AM E:/i/O TH E STANDARD Arl ERICAN BRAND � .. ��o -...:. � + � 

\ Atlas Portland Cement� 
ALWAYS UNI FORrl 

Specified by Al l  Leading Arch itects and Engineers 
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Portland Cement Concrete has become the recognized 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 is in marked contrast to the low cost of Con­

crete Construction. 

The Atlas Portland Cement Co. 
30 Broad Street, New York 

�. Our new booklet, " Concrete Construction About the Home and on "< ��. 
�JI �s u,-,.o the Farm, " sent free on request 
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H I NTS TO COItItICSPONDENTS.  
Names and Address must accompany all letters or  

no attenti<m will  be paid thereto. This is fol' 
our informati6n 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 ,vill bear in mind that 
some answers require not a little research, and, 
though we endE'avor 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 sam e. 

Special Written Information on matters of personal 
rather than general intcr('st cannot be expected 
without remuneration. 

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

Book;
ri

;:
.
ferred to promptly supplied on receipt of 

Minerals sent for examination should be distinctly 
marked or labeled. 

( 9 9 6 5 )  R. B. asks : Could you please 
tel l  m e wby a lamp chimney becomes heated 
when p laced on a l ighted lamp, glass being 
diathermanous for lu minous rays of heat ? 
A. A lamp chimney become s  heated because 
there i s  a hot mass of matter inside it.  So 
does the earth's atmosphere by the suu's rays. 
'rhe a tmosphere absorbs a bout 40 per cent of 
the rays of the sun, so that they do not reach 
the earth a t  all .  The flame of a lamp is  l u m ­
inous f r o m  soli d  p a rticles of c a r b o n  in t h e  
flame.  This radiates heat.  The g l a s s  inter­
cepts much of that heat, and by this it  is 
itself  heated. There i s  no substance which can 
transmit all the heat which strikes it. G lass 
becomes hot in the sun' s  rays. 

kiln. With mortars of hydraul ic lime the 
volume of sand should not be less than two 
times that of the lime paste,  in ordel', to se­
cure the best results rega rdless of cost. The 
usual proportions are, however, the same a s  
in common mortars. Hydraulic cements ,  i n  
mortars of p roportions varying f r o m  o n e  p a r t  
cement and two p a r t s  o f  s a n d  to o n e  p a r t  
cemen t and f o u r  parts sand, set better a n d  
a ttain a greater strength under w a t e r  t h a n  in 
the open a i r ; in the latter,  owing to the 
evaporation of the water,  the mortal' i s  l iable  
to dry instead o f  setting. This difference i s  
very marked in d r y  h o t  weather. 

( 9 969 ) R .  L. B. says : I have been 
nsing cement and concrete for fence posts, but 
ha ve found these posts so weak and brittle that 
they were useless. I have heard that cement 
may be used successfully for this p urpose. 
Please explain to m e  how this may be done. 
A.  I n  reply to your ques tion ,  we would advise 
yon to use c oncrete and not cement, as the 
former is much cheaper. We would recom­
mend the fol lowing mixture for your gate posts : 
1 part Portland cement, 3 parts sharp sand, 5 
parts fine crushed stone or c lean gravel .  I n  
order to give t h e  p osts t h e  neceasary strength, 
whether they are made from concrete 01' ce-

ment, i t  will be necessary to reinforce them ( 99 6 6 )  H. N. asks : The ground is with steel rods. This can be done by means 
frozen about two feet deep in winter, and of a good-sized rod pa'ssing th rough the center 
water p ipes buried four feet and imbedded in of the post,  or  better by means of foul' smaller 
sawdust are secure from frost ; but i n  spring, rods p l aced near the four corners of the p ost , 
when the su rface of the ground for sever a l  'is in manner indicated in cut.  If four rods 
inches deep has turned to mud and the air is  are uS0d, i t  will be necessary to e m p l oy some 
quite warm , the troubles begin with the pipes device t o  keep the rods properly spaced as the 
freezing. I am told that the frost travels  concrete i s  tamped into the mold. A simp le 
downward when warmed above. What is the method wou l d  be to  use st rong twisted wire 
scien t itie expl anation ? The warmer the spaced so a s  to come e i ther end of post, a n d  
weather g e t s ,  t he w o r s e  t h e  pipes freeze. A .  We a l so in the m i d d l e  if the post has considerable 
h a  ve never before heard of the phenomenon you . length. 
de'scribe, that frost penetrates the earth deeper ( 9 9 7 0 )  R. D. O. says : I would like to 
in the spring af ter the surface begins to thaw. 
We suggest certain considerations which may 
help to a solution of the p roblem. Ice is a 
non-conductor of heat. When .. the surface of a 
lake is covered with ice, freezing' of the water 
on the under side of the ice goes o n  very 
slowly. The same i s  true of the earth under 
snow and ice or frozen ground. Hence the' 
fros't does not penetrate as deeply as it would 
upon a n  open and dry surface of ground. After 
the surface snow or ice has thawed, the earth 
and frozen ground below are sti l l  severa l degrees 
below freezing, and a s  the cold water from the 

urface settles into the earth deeper and deeper, 
i t  freezes again lIe l o w  the frost line,  when the 
qround was covered with a solid layer of ice 
and snow, which p rotected it from deep freez­
ing during the winter. 

( 9967 ) C. W. B. asks : 1. Will you 
kindly answer through the columns of your 
va luable paper the f o l l owing question : Spe" 

ific gl'avity of a liquid showing 60 deg. gravity 
by Baume h ydrometer and temperature 60 deg. F.  
Would that be 0 . 6  gravity,  (}t. is  it  60-180 
gra vity, 1 8 0  being the difference between the 
point at  which water starts to freeze ( 3 2  
deg. ) a n d  starts to boil ( 2 1 2  deg. ) ? I f  
neither,  w i l l  you kindly explain w h a t  p e r  
c e n t  60 gravity wou l d  be by t h e  Baume hy­
drometer ? A. The Baume scale is graduated 
n equal sp aces.  It does n o t  give spe'cific 

gravities at a l l .  A differen t scale is used for 
l iquids heavier than water from what is  used 
for l iquids lighter than water. Thus 60 deg. 
Baume wou l d  be a specific gravity of 1 . 65 2  

or a substance heavier t h a n  w a t e r ,  a n d  0 . 7 4 5  
f o r  a snbstance l ighter tha n  water. There 
a r e  two 60 deg. in the Baume scale. 2 .  What 

s the atmospheric p r essure to the square inch 
III the top of Pike ' s  Peak ? At what tempera­
ure 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 tbe thermometer at  32 deg. , at the top of 
Pike's  Peak the b a rometer would stand at 1 7 . r;  
nches, a n d  water would b o i l  a t  1 8 :; . 9  deg. F .  

rhe pressure of the a tmosphere under the same 
onditions w ou l d  be 8 . 5 7 5  pounds p e l'  square 

nch. 

( 9968 ) G. B. asks : Is there a Port-
land or a hydra u l i c  cement made which on 
being mixed witb the proper proportions of 
'and and water can at once be dropped into 
h e  bottom of a lake of water and w i l l  set 

have you tell me whether it is  practicable to 
build a fireplace out of concrete. Will  it  with­
s tand the action of fire a s  well a s  brick ? I-low 
thick should the walls  be to protect the stud­
ding i n  the adjacent walls ,  as  i t  is  to be built  
in a finished house,  and the WOOdWOl:k cannot 
be made to accom modate i t ? A .  Concrete w i l l  
not stand the h e a t  o f  a fireplace,  d u e  to t h e  
fact t h a t  after it  is  thol'Oughly d r i e d  o u t ,  a s  
it  w i l l  be in s u c h  a p l a c e ,  i t  w i l l  t e n d  t o  
crumble a w a y .  I t  m a y  be used around a fire­
p lace very satisfactorily,  provided the por tions 
of the fireplace which are in contact with the 
fire in any way are p rotected by a l ining of 
firebrick. 

( 9971  ) A. A. T. says : I want to know 
how to mix up Portland cement, and what 
to p n t  in i t  to make concrete p laster 1 'h  inch 
thick,  1 2  inches wide, and 4 feet long, to hold 
u p  a weigh t of 150 pounds, the p l ates to be 
supported at each end. Would i t  be advisable 
to make them with a support underneath ? I 
want to m a ke something that w i l l  do away 
with l u mber for greenhouse benches. A.  I t  w i l l  
be possible f o r  y o u  t o  u s e  c oncrete s l a b s  of the 
size you mention ; but,  in order that they may 
support the weigh t you intend p lacing o n  them, 
i t  will be necessary for you to use at  least 
two p ieces o f  one-half inch round 01' square 
iron through the slabs. The proportion s  for 
yon 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, i t  would b e  better to wind 
stiff wire around them so a s  t o  keep them 
properly spaced. 

( 9972 ) L. H. H. asks : 1.  What size 
spark ought an induc tion coil give in order to 
give satisfactory service on a one-m i l e  wire less 
telegraph " l ine" ? A. A coil giving a 4 or 6-
inch spark w i l l  work over a distance of one 
m i l e  for wireless signals under ordinary circum­
stances. You will  find a 4-inch coil described 
in S CPPLE MENT �o. 1527, and one for a 6-inch 
spark in S UPPLEME;-'['l' No. 1 1 24, each 1 0  cents. 
2 .  What is a polarized relay ? A . A p olarized 
relay i s  one with permanent magne ts,  so that 
the armatUl'e i s  easily drawn over a s  soon as 
the current starts. 3 .  "'a u l d  a 1 5 0-ohm relay 
such as used on com mercial  lines work on the 
above-stated wireless te legraph line ? A. We 
think a 150-ohm relay w i l l  be sufficien t  for a 
distance of one mile . 

and harden there just as good as though it ( 9973 ) J. C. L. w rites : In answering 
were used above w a ter ? I s  there a hydraulic question No. 3 of No. 99:,8 under l'i otes and 
l ime for such purpose 'I A. Rep lying to your Queries in your issue o f  April 7 ,  page 294, it 
nquiry, we would say that there are several is  necessary for your reader to have clearly in 

hydrau l i c  cements and lime which will harden mind the meaning of the word "tide." The 
mder water in the manner you describe. Jl y- word tide a s  used by sailors a t  sea means 

draulic l ime i s  like common lime excep t that horizontal m o tion of the water ; but when used 
t will harden under water.  Artificial l ime by landsmen or sailors in port,  i t  means 
a n  be m ade by m ixing together in suitable ccrtieal. motion of the water. The primary 

p roportion s  th orough ly slaked common lime phenomenon of the tides is ,  after all,  tbe tidal 
a n d unburnt clay,  tempering the mixture v,ith cUl' rent. for i t  is  the tidal cu rrents that are 
water, and then burning it  in the fo rlA of referred to o n  c harts, where we have arrow­
bricks 01' rounded balls i n  an ordinary lime heads and co-tida l lines.  They begin from slack 

water, or no current, and requiring t hree hours 
to attain a maximum a s  given, they i mmedl­
a tely slack off again during another three hours, 
nntil another slack water i s  reached, and so 
on, making four times of slack water every 
lunar day. I n  the Caribbean Sea we have prac­
tica l l y  no tide the year round, the vertical m o­
tion never exceeding ten inches when free from 
wind effects.  Where tidal currents come from 
opposite d i rections and meet we have the 
heaped-up effect, with scarcely any tide a t  a l l , 
seen at a point on the southeas tern coast of 
Ireland and on Vineyard Sound between West 
C hop and East Chop j u s t  before yon get to 
Cottage C i ty. The average maximum tide at 
East Chop i s on ly about nine inches,  and at 
West Chop i s  even less than that ; so much so, 
that we often find the water higher at low 
tide than a t  high tide. This is  due to the 
wind driving t he water to a greater height 
than the height due to the tidal effects. Al­
though the tide is  so s m a l l ,  the current i s  con­
sid,;rable.  I t  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 a t the other, thus p roducing a cross 
current over the shoal which canses a great 
many disasters. A. Certainly the word " tide" 
has a large number of meanings. It implies 
three days or a week i n  "Whitsun tide" and 
the holidays i n  "Chri stmastide." I t  applies to 
the motion of water in "ebb" and "flood" tide, 
and to currents genera lly in such phrases as 
a "strong tide . "  But there can be no doubt 
that the general sense which admits of no 

. misapprehension i s  the as tronomical sense of 
the rise and fall of the water in the semi­
diurnal m otion o f  a wave over the oceans of 
the earth. In this sellse we a l ways use the 
simple word ; if we wished to refer to a c ur­
rent, we should say a tidal  current. We have 
usua lly found seafaring men emp loying the 
word in the same sense a s  we  have e mp loyed 
it.  Indeed, we often find our language colored 
by the l ong experience we have had a t sea and 
among sailors. Our correspondent i n  h i s  l e tter 
uses tide and tidal currents in the same sen ses 
a s  we do. 'rhe instances he gives are of in­
terest, and are the ones we should have cited 
had we gone more fully into the subject t h a n  
we d i d  

( 99 7 4 )  A. J .  K. asks h o w  to make 
solid emery paper. A.  Emery paper i s  fre­
quently found lacking in retaining a n  equal 
efficiency, the fresh parts biting too much, and 
the p a per getting soon worn through in many 
p laces. Emery has been tried on l inen, but 
with little success. A paper o r  board has been 
recommended in which emery enters as a con­
stituent part. I t  is  advised to em p l oy fine and 
uniform cardboard p u l p ,  with one-third to ha lf 
i ts weight of emery powder tborough l y  mixed 
w i th it, so that the emery may be equ a l l y  dis­
tributed. The m�ss sliould be poured ont into 
cakes of from 1 to 10 inc h e s  in thickness. 
They must not be p ressed hard. Such a paper, 
it is said, w i l l  adapt itself to the form of the 
articles and w i l l  serve until  completely worn 
out. 

of bookkeeping may actua l l y  be performed by 
machinery in a more accurate and rapid man­
ner than by h and. The book is  barely free 
from the genera l tendency, conscious or other­
w i se,  to lapse into catalogue phrases, but pro­
duces the impression of having been written 
from the standpoint of the u ser rather ' than 
the maker of the machines. 

ASPHALT I NDUSTRIE. By Felix Lindenberg. 
Vienna : A. Hartleben's V erlag, 1906.  
12mo. ; 46  illustrations ; pp. 320.  
Price, $1 .50 .  

The au thor has nndertaken in t h i s  book to 
describe i n  a n  extended manner the character­
istks and the production of natural as lVel l  
a s  artificial asphalt ,  a n d  h a s  included discus­
sions of the manifold uses of which tbis ma­
teri a l  is  capable. The description of the value 
and p racticabil i ty of asphalt i n  connec t i on 
with build.ing operations is as thorough as the 
i m p o rtance of this aspect of the subject war­
rants. He also incl udes an entire series of 
uses of asphalt, which serve a s  the foundation 
for other and different industries, snch as, for 
instance, the manufacture of tiles and insula t­
ing p lates, of tubes of asphalted papei' or  wood, 
of pav ements, etc. This book will doubtless 
p rove its value to the asphal t  manufacturer 
and user, a s  w e l l  a s  the technical  man in other 
fields of industry. 

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

T h i s  e l a borate a n d  thorough book on this 
interesting and important branch of chemistry, 
whi l e  based to a great extent on Cohnheim's 
"Chemie der E iweisskorper," i s  nevertheless, 
largely original ,  particularly i n  the l a ter de­
velop ments o f  this abstruse subject. While 
much o f  the contents i s  interesting purely 
from a scientific standpoint, the work will be 
found of value in many indnstries dealing 
:with chemistry. The author's experience in his 
profession and his fam ilia rity with the latest 
production s  and deve lop ments therein have en­
abled him to write a treatise whicb is not 
only thorough, but which i s  cleat· and as con­
cise as the magnitude of tbe subject permits.  
The author ' s  references to quoted authorities 
are c a refu lly executed throughout. 

HICAT AND LIGHT FROM M UNICIPAL AND 
OTHICR WASTE. By Joseph G. Branch 
B.S ., M.E. St. Louis, Mo. : Willian:i 
H. O'Brien Printing and Publishing 
Company, 1906. 8vo. ; pp. 305 ; 56  il­
lustrations. 

I t  i s  undoubtedly true that despite vast ex­
penditures of money, many .of our American 
municip a l ities are far behind those of Europe 
in the solving of economic p roblems concerning 
the safety and health of their citizens. Par­
ticularly is this true in the case of the disposal 
of municip a l  and other waste, and t h e  i m­
portance of the s u bject  i s  commensurate wi th 
the fact tha t there is  no mor e  s er iou s  menace 
to the h e a l th of any com m unity 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 

( 9975 ) G. W. S. asks : L What causes imp rovement of existing m ethods and systems ,  
t h e  percentage o f  oxygen in the a i r  to remain 
constant when such enormous  quantities are 
being constan tly consumed by ani m a l s  and 
direct combustion ? A.  The p l ant world takes 
the carbon dioxide which animals exhale and 
breaks it  up again , forming other p roducts and 
restoring the oxygen to the air again. The 
p rocesses of nature balance, and there i s as 
much decomposition a s  there i s  formation in 
the long run. 2.  W i l l  not a g.iven tank or  
reservoir empty itself  more rapidly of water 
if provided with a vertical outlet pipe extend­
ing in a downward direction -and of c onsiderable 
length, than if provided with the same size 
hole discharging directly into the a i r ? Would 
not the increasing velocity of the water as i t  
fa l l s  th rough t h e  pipe cause a p a r t i a l  vacuum 
in the upper p a r t  of the pipe,  thus drawing 
the water out of the tank more rapid ly ? A. 
The quantity of water discharged through a 
ver tical pipe is not increased by lengthening 
the pipe. As the velocity of the fall ing water 
i s  increased. the stream leaves the sides of the 
pipe and has a s m a l l e r  cross sectioll .  Thus 
there i s  an air space a round the water in the 
lower part of the pipe, and the water does 
not fill any vertical pipe through which it 
fiows freely . You could not draw water ou t 
of the side of such a pipe. This would p r ove 
that the pipe was not full  of wa tel'. There 
is  lIO p r e ssure on the side of such a pipe.  

but for the development of others as w e l l . 
Tha t these improvements are of the most press­
ing necessity can be gathered from the fact 
that the disposal of refuse in f-oreign cities 
mr21y exceeds one cent per  capita, while in 
only one American city, New York,. is this fig­
ure even app roached. In the latter case the east 
is  two cents p e r  capita, while in the remaining 
large cities of the {;nited States the cost ranges 
from twenty-three cents to forty-four cents.  
The reason for the great difference is the 
I lt i l ization o r  lack of uti lization of the inciner­
ated wastes for the production of heat and 
light. 

MODER� MACHINE-SHOP CON STRUCTION, 
EQUIPMENT, AND MANAGEMENT. By 
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 m odern 
machine shop or  manufacturing p l ant, is a 
large and interestingly-wri tten volume i l lu s­
tra ted with o v er  200 detailed diagrams. T he  
book i s  in thr e e  parts,  the  first of which 
trea ts of the c onstruction of such a shop and 
describes and i l lustrates b u i l dings of approved 
form and arrangement. The second part dea l s  
with the equipment o f  the shop with modern 
too l s ,  macbines, and appliances ; and the di-
VlSlOn of the p l a n t  into the proper depart­
ments for administrative and mechanical p u r-

NEW BOOKS, ETC. poses.  Part I I I .  treats of the a ll-important 
BOOKKICEPING BY MACHINERY. By Erwin question of management, and discusses some 

W. Thompson. New York : Published of the so-ca l led management and time-and-cost 
by the Author, 1906.  8vo . ; pp. 176 .  systems, w h i l e  a t  the same time pu tting for-

While manufacturing establishments un - ward a p lain,  concise, and accurate system of 
doubtedly seek t o  insta l l  the latest and mo st this kind which may be econo mically adminis­

highly perfected machinery in their shops and tered and whic h will  give all the important 
fac tories, these same corporations seldom trou- information necessary for operating a business 
ble th emse l ves to similarly e l i m inate hand with financia l success. 
work in their offices. They appear to look Much of the subject-matter of the' book was 
up all t he employment of an army of clerks as originally publ ished in Machinery, 'I'lle I ron 
a necessary evil .  I n  the l a tter case the use 'l'rade Review, and The Foundry, and w a s  
o f  machines bas been m o s t l y  l i mited to type- read with much interest by practical m e n  en­
writers, letter p resses, dllpl icating machines , gaged in manufacturing enterp rises. Besides 
and an occasional adding machine, and not revising and rewriting a considerable portion 
many offices have their mechanical devices of this m a terial ,  the author has added ten new 
properly co-ordinated. "Bookkeeping by Ma- chapters. The work wi l l  be found of great 
chinery" i s  the title of a new book, which de- value t o  ma nu facturers and practical shop 
scribes the use and co-ordination of the various I men, as wel l as to technical students in the 
means of mechanical compu tation now on the pursuit of information o n  the SUbjects of 
market, and shows that muc h of the drudgery , which i t  treats. 
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INDEX OF INVENTIONS Wood-w orking I�I [!;ONCRETE MIXERSJ 
Oombustion, apparatus for promoting, G .  R. 

Bal'lls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819, 400 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 

May 1 ,  1 906. 

A N D  B A C H  B E A R I N O  T H A T  O A T E  

(See note at end of Jist about copies 01 these patents.] 

Acid, concentrating diluted nitric, O. 
Baither . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819, 262 

Adjustable mold, '1' . G. Johnson . . . . . . . . . . . . 819,229 
Advertising apparatus, fi�. L. Reynolds . . . . . .  819,673 
Advertising device, H. S.  \Villiams . . . . . . . . 819, 394 
Agricultural appliance, �l. Willett . . . . . . . . 819,486 
Air and gas mixing apparatus, M.  D. 001-

bath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819,124 
Ail' brake system, Jr. H. Dukesmith . . . . . . .  819, 415 
Air compressor, E .  Hill . . . . . . . . . . . . . . . . . . . .  819, 655 
Air for respiration purposes, apparatus for 

reoxygenating exhaled, M. Bamberger, 
et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819, 704 

Alarm system and apparatus, J. 1\1. Latimer 819,231 
Ammunition, fixed, O. E. J. Brubaker . . . . . 819 , 634 
Animal trap, R. L. Stringfellow . . . . . . . . . . . . 819,255 
Ashes and clinkers from steamships, appa-

ratus for removing, G. C .  Ralston . . . . .  . 
Automatic brake, C. Klaus . . . . . . . . . . • . . . . .  
Automobile driving mechanism, W. C. Price. 
A\,vning, W. Scheu . . . . . . . . . . . . . . . . . . . . . . .  . 
Axle, car, W. Hartill-Law . . . . . . . . . . . . . . .  . 
Axle lubricator, T. Hughes . . . . . . . . . . . . . .  . 
Axle, vehicle, C. H. Driver . . . . . . . . . . . . . .  . 
Baking apparatus, G. A. Muller . . . . . . . . . . •  
Baling press, J .  A. Spencer . . . . . . . . . . . . . .  . 
Ball apparatus, parlor base, H. A. Filer . . .  . 
Bands, machine for the manufacture of, D. 

8 1 9 , 3 1 2  
819,287 
819,377 
819, 381 
819, 427 
819,281 
819 , 1 28 
819,575 
819,319 
819,212 

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

attachment for, W. G. Newton . . . . . . . . 819, 582 
Battery jar, storage, R. M. Newbold . . . . . . . 819, 1 59 
Bearing, antifriction, W. Thornton . . . . . . .  0 .  819, 1 84 
Bearing, ball, Hoptiinger & Sachs . . . . . . . .  -. .  819, 656 
Bed, extension, R. Bolinger . . . . . . . . . . . . . . .  819, 631 
Bed, folding, W. S. McLewee . . . . . . . . . . . . . .  819, 305 
Bed, metallic folding, C. Jonas . . . . . . . . . . . .  819, 435 
Bed spring, H. W. Pennepacker . . . . . . . . . .  8 1 9 , 671 
Beds, safety device for folding, S. B. Bank-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bedstead, W. A. Moore . . . . . . . . . . . . . . . . .  . 
Bell, electriC, J. Erickson . . . . . . . . . . . . . . . .  . 
Bell, electric, M. Setter . . . . . . . . . . . . . . . . . •  
Bent wood chair, A. 'Vanner, Jr . . . . . . . . .  . 
Bicycle handle bar, B. Tulka . . . . . . . . . . .  . 
Binder, loose leaf, F. Egge . . . . . . . . . . . . .  . 
Binder, loose leaf, C. R. Nelson . . . . . . . . .  . 
Binder, loose leaf, J. Schade, Jr . . . . .  , . . .  . 
Block signal system, electric, P. J. Simmen . 
Blower, fan, L. R. Parvis . . . . . . . . . . . . .  o • • 
Bobbin shaft attachment for twister fliers, 

P. Ilardman . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bodv nrotector, T. B. Smith . . . . . . . . . . . . .  . 
Boiler flue cutter, F. Roatch . . . . . . . . . . . . .  . 
Boiler tube cutting and fitting tool, P. W. 

& E. G. Chamb('rlain . . . . . . . . . . . . . . . . . • 
Bolster, spring, J. H. Threlkcld . . . . . . . . .  . 
Boot, interfering, J. Trueb " . . . . . . . . . . . . . . .  . 
Boring machine, ml�ltiple, Page & Vander-

veld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bottle, J. .F" Moore . . . . . . . . . . . . . . . . . . . . .  . 
Bottle, anti refilling. H. O. Richter . . . . . . .  . 
Bottle closure, Porter & Mayer . . . . . . . . . . .  . 
Bottle, non· refillable, J. Spinelli . . . . . . . . .  . 
Bottle, non-refillable, E. K Wood . . . . . . . . .  . 
Bottles and other vessels, closure device for, 

819, 686 
819,241 
819,049 
819,083 
819.478 
819, 474 
819, 846 
819, 368 
819, 461 
819 , 677 
819,079 

819, 134 
819,091 
819, 598 

819,516 
819, 385 
819,473 

819, 587 
819,155 
819 , 1 69 
819, 594 
819, 320 
819,490 

R. Hoelemalln . . . . . . . . . . . . . . . . . . . o • • • • 819,139 
Box opener, I .  N .  Rogers . . . . . . . . . . . . . . . . . 819,316 
Bracket, universally adjustable clamp, F. B. 

Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Brake mechanism, vehicle, G. D. Buchanan . 
Braking apparatus, \V. L. Holman . . . . . . .  . 
Breast strap protector, J. A. Scott . . . .  " . . . .  . 
Bricks, composition for the construction of, 

819,285 
819,511 
819,277 
819,174 

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

Bedford. Jr. . . . . . . . . . . . . . . . . . . . . . . . . . .  819, 200 
Bucket wheel. J. Wilkinson . . . . . . . . . . . . . . . .  819, 105 
Buckle. E. M.  Southwick . . . . . . . . . . . . . . . . 819,180 
Buggy. H. M. �'oulk . . . . . . . . . . . . . . . . . . . . .  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 . . . . . . . . . . . . . . . . . . . .  819,455 
Candle materials, manufacture of, J. Glatz . 819 , 646 
Candying cherries, K. Kiefer . . . . . . . . . . . . .  819,286 
Cane mill, J. Buchanan . . . . . . . . . . . . . . .  ; . . . .  819, 037 
Capsule machine, wafer, S. S. I{onig . . . . . . . 819, 1 44 
Oar body. Emerick & Alquist . . . . . . . . . . . . 819,047 
Car bral{e, W. W. Broga . . . . . . . . . . . . . . . . . . 819,203 
CUI' coupling, A. H. Renshaw . 0  . . • . . . . • . • . •  819,314 
Car coupling, J . F. Wagner . . . . . . . . . . . . . . . . 819, 388 
Cal', device for setting switches by the mo-

torman from the, C. rrrebesiner . . . . . . . .  819, 619 
Car door bracket, J. L. Mallory . . . . . . . . . . . 819,151 
C;I:r door, grain, G .  Willson, et a l .  . . . . . . . . .  819,108 
Cur end bracing. H. W. Wolff . . . . . . . . . . . . 819. 489 
Car fender, J. Dobos . . . . . . . . . . . . . . . . . . . . . . 819, 044 
Car folding stanchion, lumber, J. S. O'Neal 819, 585 
Car frame, Emerick & Alquist . . . . . . . . . . . 819,048 
Car frame, passenger, G. Gibbs . . . . . . . . . . 819,215 
Car loader, J. G .  Huffman . . . . . . . . . . . . . . 819, 279 
Cal'. poultry, C. L. Bundy . . . . . . . . . . . . . . . . 819.512 
Gal', sleeping, '1'. O. Abbott . . . . . . . • . . . . . .  819, 1 96 
Car stake and load binding device, T. Green 819,216 
Car standard, fiat, G .  W. Du Bes . . . . . . . . . 819, 527 
Car wheel, F. Latimer . . . . . . . . . . . . . . . . . .  819,292 
Cars 01' vehicles along a railway, control of 

apparatus governing the passage of, 
M. V.  Van Wyck . . . . . . . . . . . . . . . . . . . .  819,326 

Cars or vehicles along a railway, control of 
apparatus governing the passa'ge of, 
M. M. V. Van Wyck . . . . . . . . . . . . . . . . 819, 327 

Cars, etc . ,  self-releasing brake handle for 
tram, M. Belmondo . . . . . . . . . . . . . . . . . . .  819, 402 

Cu rbid, manufacture of, H. L. Hartenstein, 
819,219, 

CUl'bili, producing, H. L. Hartenstein . . . . .  . 
Cl1 rbid, prorluetion of, H. L. Hartenstein . .  
Carbon producing apparatus, T. P. Sharts . .  . 
Carriage curtain knob, F. A. Neider . . . . .  . 
Carl'iag-e running, gear, haby, K. I. I1"aust . . .  
CUl'I'ipr. See PonItr,V carrier. 
CUl'trjdge, H. F. Clark . . . . . . . . . . . . . . . . . .  . 
Cpmellt tile machine, 1./. R. Peck . . . . . . . . .  . 
Chair attachment, barher's , G. E·. Organ . . .  . 
Chair seats, hinge bracl{et for, A. Wanner, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Chand8lier attachment, II. V. "\Villman . . .  . 
ChE'('k markel', L. Smith . .  _ . . . . . . . . . . . . . . . . 
Cheek protector, C. S. Carrier . . . . . . . . . . .  . 
Chepse cutter, C. W. Bridges ; . . . . . . . . . . . . . 
C'heese cutter, automatic computing, F. F. 

�"'ear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Chlorin, manufacture of, A. Clemm . . . . . .  . 
Churn, F. lJa Bare . . . . . . . . . . . . . . . . . . . . . . .  . 
Churn dasher, "r. B. \' ('stal . . . . . . . . . . . .  . 
Churn operator, J. T. Ham . . . . . . . . . . . . . .  . 
Cigar humidifier, J. S. Conwell . . . . . . . . . . . . 
Circuit breaker, .T. La Cos . . . . . . . . . . . . . . .  . 

Clamp, J. E. White . . . . . . . . . . . . . . . . . . . . . . 
Clasp, H. C. Frank . . . . . . . . . . . . . . . . . . . . . .  . 

819,222 
819,220 
819. 221 
819: 606 
819, 1 5 8  
819, 694 

819 , 5 1 8  
819,251 
819,248 

819. 477 
819,107 
819,318 
819, 705 
819,510 

819, 679 
819,410 
819,290 
819, 099 
819, 649 
819, 341 
819. 559 
819.259 
819, 534 

Closet for shops and other purposes, A. E. 
Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819, 406 

Cloth on the bias, machine for cutting, B. 
Hurd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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Clutch mechanism, B. A. Gramm . . . . . . . .  . 
Coal separator, J. Pollock . . . . . . . . . . . . . . .  . 
Coat, hat, and umbrella rack, '\V. R. Purvis 
Cold storage building, B. A. Norman . . . . . .  . 
Collar, J. K. P. Pine . . . . . . . . . . . . . . . . . . .  . 

819,431 
819. 469 
819,544 
8 1 9 , 421 
8 1 9 , 252 
818. 3 1 1 
819. 243 
8 1 9 . 593 

Machinery 
For ripping, cross-Gut_ ting, mitering, grooving b oring, scrol1-sawiD¥ edge moulchng, mortising; for working wood in any man .. ner. Send for catalogue A. 

The Seneca Fal l s  M 'f'g Co. ,  
695  Water St., Seneca Falls, N. Y.  

Veeder 
Counters 
to register reciprocating 
movements or revolu­
tions. Cut ful l  size. 

Booklet Pree 
V EEDER MFG. CO. 

Hartford, Conn. 

Cyclometers. Odometers, 
Tachometers. Oounters 
and, INne Oastings. 

---" -------� YJ( THE(LlPPER(UP 
po- Its triangular shape prevents entangling and gives three times the capacity of any other Clip for attachrng papers togetber. 

Best &: Oheapest. All Stationers. 

CLIPPER MFG. CO., 

, . 401 West 124th St." New York, U.S.A. 
BRASS OR STEEL For £ree samples and information write to us. 

T. I'. BENTON & /sON 
MANUFACTURERS 

Front and Pearl Streets, LA CROSSE, WIS., U. S. A. 

�Ih::�i�o:r 
i�o;�tiut Th� n������;dOm;�!!t� �h��:l

ior:ni�:� �h� 
cement so thoroughly that a perfectFy incorporated concrete is 

insured. The absence of complicated parts"and the 
double �h:���ne2i�h!��U� o�;e

a��e�he
du

I�a�i��[d 
level permit the rapia feeding and removal 
of the mIXed concrete. The drum is fed 

and discharged while i.n 
motion without changing 
the position. We m'lnu­
facture Portable and Sta­
tionary Batch and Con­
tinuous IVIixers for Hand, 
ROHle and Steam Power. 
Write for catalog. 
McKelvey Concrete 

N.Y. Li£�;:���e�hic�:�: ; 1215 Filbert St., Phila., Pao 

The Best AUTOM O B ILE  
D B tt for 

SPARKIN G  ry a ery 
IS THE 

Becko Spark Cell 
4 Cells $1.2;') 

J .  H. BUNNELL & CO. 
Ewctrical, ManUfacturers 20 Park Place, NEW YORK 

A M O N E Y  M A K E R  
Hollow Cuncrete Building BlockS Best, Fastest. Simplest, Cheapest Machine. Fnlly guaranteed. 

T HE PETT YJ O H N  CO. 
615 N. 6th Street, Terre Hante. Ind. 

Combustion, conducting, H. L. Doherty . . . . 819, 121 
Computing instrument, fraction, W. T. 

Brewer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81 9,689 
Computing machine, interest, C .  A. Marble 819, 667 
Concrete mixer, J. Miller . . . . . . . . . . . . . . . .  819,299 
Condenser, hydraulic, R. Reister . . .  " . . . . . . .  819,596 
Cord and rope holder, L. L. Miller . . . . . . . .  819, 36.1 
Cork extractor, H. H. Dunn . . . . . . . . . . . . . . . .  819,130 
Com husker, H. C .  Chapman . . . . . . . . . . . . . .  819, 122 
Corn snapper and feed cutter, };�. T. 

]\fartin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cornmeal bolter, H. O. Selle . . . . . . . . . . . . .  . 
Corset, W. F. Brooks . . . . . . . . . . . . . . . . . . . . 
Corset, L. F. Moylan . . . . . . . . . . . . . . . . . . . . .  . 
Cotton chopper, H. Herrold . . . . . . . . . . . . .  . 
Cotton fe?d�:, lint, J. A. Ha!'ue . . . . . . . . . . .  . 
Crate, shlp}1mg, E. M. A venll . . . . . . . . . . . .  . 
Oream separating machines, water motor for, 

81 9 , 5 Gn 
819, 1 77 
819. 40;; 
819,447 
819, 0(;(; 
819,542 
819, 1 1 7  

J. Sharpe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819,087 
Cross tie cutter, R. S. Wright . . . . . . . . . . . .  819. 491 
Cultivator, listed corn, rr. H . Sparks . . . . . .  819, 612 
Current meter on Ferraris prinCiple, alter-

nating, E. Morcl, . . . . . . . . . . . . . . . . . . . . 819,242 
Current systems, protective means for al-

ternating, E .  F. W. Alexanderson . . . . . . 819.627 
Current transformers, operating constant, 

M. O. Troy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819,620 
Currents, prodUCing a constant magnetization 

by means of alternating, M. O. A. La-
tour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819, 560 

Curtain fixture, P. IP. McCarty . . . . . . . . . . . .  819,577 
Curtain fixture, adjustable, Agin & Thomp-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819, 197 
Curtain pole, J. M. Barb . . . . . . . . . . . . . . . . . 819, 399 
Curtain pole, S . Blakely . . . . . . . . . . . . . . . . . .  819, 507 
Curtain pole and shade bracket support, 

combined, J. H. Reynolds . . . . . . . . . . .  . 
Curtain rod bracket, sash, R. Palmer . . . . .  . 
Dams, flash board for, W. H. L,ang . . . . . . . . 
Delivery apparatus, coin controlled, J. H. 

819, 597 
819. 588 
819, 147 

, W. Landre . . . . . . . . . . . . . . . . . . . . . . . . . . .  819,291 
Dental filling, F. C.  C. T. A. Os ius . . . . . . 8 1 9 , 249 
Dental matrix retainer, J. E. Herman . . . . . 819 , 1 37 
Dental plate machine, W. S. Filley . . . . . . . . .  819, 641 
Dental waste cotton receptacle, B. G .  Sim-

mons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 9 , 678 
Design roller, B. D. Marks . . . . . . . . . . . . . . . .  819, 297 

Fit Your Auto or Motor Boat with �[��la�
e
::��� rR:�

r
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B. III ORGAN. 

an Economical 
Carbureter 

Note conical auxiliary ail' valve for 
directing air away fr0D?- nozzle and 
sa.ving fuel. No leather v:tlves or 
rubber diaphragms to deterioriate, or 
metal floats to leak. Gasoline inlet 
positively closed by float and not by 
graVIty. Spraying nozzle in cer!tero 
St.andard sizes for 1 to 2-in. inlet $18 to $36. Satisfaction guaranteed or

' 
money 

refunded. Special SIzes to or(ier. 

Display vehicle, L. J. Rodjeff . . . . . . . . . . . . . . 8J 9, 600 
Ditching machine. Reed & Pickford . . . . . . • .  819,31:J 
Door fastening, J. Rooney . . . . . . . . . . . . . . . . 819, 460 
Door opener and closer, automatic, K . Nishi-

moto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Door releasing appa ratus, C. A. CriquL . .  . 
Door stop and holder, A. F. IJifvendahl . . .  . 
Down separating apparatus, W. H. Robin-

819. 58:1 
8 1 9 , 208 
819,356 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 1 9 , 1 7 1  
Draft beam, W. H. Brown . . . . . . . .  ' . . . . . . .  819, a:�r-i 
Draft device, spring, W. B. Smith . . . . . . . .  819,Oll2 
Draft equalizer, W 0 L. Viebrock . . . . . . . . . .  8 1  H , 2:""in 
Draft equalizer, H. C. Scott . . . . . . . . . . . . . . 81 9 , 4 6" ;  
Draft evener, H. & J. H. Thiedemann . . . . .  819, 0\17 

Newport, R. I. Drafting implement. M. Jones (now by re-

���;;;;;:;=�=�:===:;=======::=:;;:======:;==:;;:===;:====� marriage M. Franklin) . . . . . . . . . . . . . . . .  819, 4:18 

STOS 

A b t d M R · P d t 
Draw head knuckle, A. H. Rcnshaw . . . . . . . 8 ] 9 , 3 ] 5  

• 
Drafting instrument, A. A . Allen . . . . . . . . . . 819, 495 

S es OS an a DeSla ro DC S Drier. See Grain drier. 
Drill press, H . F. Noyes . . . . . . . . . . . . . . . . . . .  819, 372 
Drop feed lubricator, adjustable, J .  Lahaye 819,440 , STEAM PIPE AND BO ILER COVERINGS.  "J·M" ASBESTOS ROOFING. Dye and making same, red sulfur, P. Fried-

� � ASBESTOS PACK I NG  (For a l l  pu rposes) . ASBESTOS FABRICS.  laender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819, 348 , ASBESTOS F IRE·RESIST ING CEMENTS. KEYSTONE HAIR INSULATOR.  Earthenware articles, device for  ornament-
ASBESTOS BU ILD ING  MATERIALS. ELECTR ICAL SUPPL IES. ing, F .  J. Ridgway, et al . . . . . . . . . . . . . . 819, 170 

M .  VV. d O H  N S - M A N V I L L E  C O .  �l'e"���ic
J
'el�����, ·p .
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. iv�ight · : : : : : : : : : : : : : :  m:��� 

New York, Milwa�kee • .  Chicago •. Bos!on. Ph i l ade l phia. SI, Lou i s . P i ttsbu rg ,  C leve land, New Or leans. Kansas Electric furnace, II. L. Hartenstein . . . . . . 819,224 
City. M inneapo l is. Little Rock. San FranCISco, Los Ange les. Seatt le ,  London. �l����l� l�;�i�,

r, 
ltc'kl��a

r
s�'�et' 'i;;, ' i. ' '�I�'r� 

819,650 

phy . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .  819, 702 
Electric sparking device, A. E. Doman . . . .  819, 268 

Buildings TH-.:r OBER L - THES Electric switches and circuit breakers, oil ..IOi. .ft. break device for, .1. H. Delany . . . . . . . . . 819, 524 
Electric system, communicating, A. M. At Lowest Cost 

With a Progress Spl'.aying and 
Whitewashing Machme. One 
man can apply whitewash or 

f�!� �a�:rf:�:t
j� ���Og:i��d 

do better work than with a 
brush. It is also adapted for 

spreading disinfectants, 
destroying insect pests 
and diseases on treps, 
v e g e t a b l e s and other pI it n t' s ,  extinguishing 
fil'es, ·washing -windows, 
wagons, ('tc., and other 
purposes. The machine is 

really a little water SysL elO on wheels oecause the easy 

��:::���d
o�ifr;ai���h� If�l�'it1��r: th:�s��e 

fe
e
e�c����� j

8
t� [U)wn level. The Progress, 12 gallon size, costa only $21 .00 : 

the 20 gallon size, $30.00. It will 1ast a lifetirr�e and pays for 
ilself the fhst year. Other types of machines sold as low as $9 and $10. Write for detailed description. 

Dayton Supply Co., Dept. R. Dayton. O. 

PAT E N T S 
Our Hand Book on Patents, Trade·Marks. etc. ,  sent f!ee, Patents procured through Munn & Co. receive free notice in the 

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

A Sh t 0 t If You Want to or U - Buy a Machine-
Engine, Boiler, Power Equipment, Electrical. 
Steam, Pneumatic, or any other Machinery­anythino in tke Mackine line-TELL US what you 
want and we will see that you get fnll deScrip­
tions, prices, ca',alogs, etc. , from nil first-class 
manufacturers. No ckaroe 101' this se1"l!ice. 

MODERN MACHINERY DAILY NEWS Security Bldg., Suite 10 Chicago 
ORIGINAL BARNES 

For Turning Axe, Adze, Pick. 
Sledge, Hatchet, Hammel', Auger, 
File, Knife and Ch"el Handles 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Balusters Table 
and Chair Legs and other Irrogular 
work. 

Stark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819.095 
Electric wL'e terminal, J. D. "Tarrcn . . . . . .  819, 389 
Electrical receptacle, P. H.  Fielding . . . . . . .  8 1 9, 4 1 8 
Electrical switch, W. S. Mayer . . . . . . . . . . . . 819,aOO 
Elevator. E. H. Vogel . . . . . . . . . . . . . . . . . . . . 8 1 9 , 2m 
El�vator safety device, V\T. II. Fern . . . . . . . .  819,052 
Engine sparking igniters, adjusting device 

lr Send, for O-wcular A. Eng!,:':s, 
e
'iif��A;

e, 
aJ.i ��m�[�;'i ' d��i�� . f�� 819,283 

The Ober Mig . Co., 1 0 Be l l  St . •  Chagri n Fal ls, 0 . ,  U.S.A. gas, L. J. Marks . . . . . . . . . . . . . . . . . . . . . .  819,239 
Envelop for sensitized plates, light proof, 

){ A S B R 
Brooks & Watson . . . . . . . . . . . . . . . . . . .  . O U C K Evaporating liquids, A. P. Geer . . . . . . . . . .  . 

Excavating apparatus, tunnel, J. C. Meem . .  

819, 404 
819, 697 
819, 44:1 
819,472 
819, 548 
819, 1 09 
819, 4 1 2  
8 1 9 , 6:;0 
819, 5Gn 
819,078 
819, 637 
819 , 1 41 
819 , 395 
819, 464 
819, 357 
8 1 9 , 1 7 i l  
819, 57;) 
819, :15:' 
819,41il  
819, 1 5:� 

ExerCising apparatus, J. O. A. Thouverey . . .  . 
Fabric folding machine, Isaacs & Pellar . .  . SAFE ! 

SI M P L E ! Fabric bolding fr�me, pet, S. Wind,cker . .  
S I L E N T ! : �:��

i
c�;cil���l:::

n
�lto�:

le
R.oE,.s·B��;�;'� : : : :  SAVI N C ! ' Faucet, automatic, J .  P .  Luckett . . . . . . . . .  . 

A combination of excellence un- i �ccd water regulator, E. G .  Ofeldt . . . . . . . . . 
surpassed in the motor world. Spud l li ence, m�tal, A. P. Diescher . . . . . . . . . . . . .  . 
for illustrated catalogue sent free. ' Fence, WIre, S. E. Jackson . . . . . . . . . . . . .  . 

lIasbrouck Motor Works, Ine.,  New Lon�oll , Conn. P�fth wheel, vehicle, F. G. �"'innek . o • • • •  
FIle and fastencr, C. R. Smead . . . . . . . . .  . 
Filter for purifying water, J. MacDougall . .  
Filter, pneumatic, E. G. Shortt . . . . . . . . . . .  . 
Filter, submarine, P. McGranighan . . . . . . .  . 
Filters, cleaning, J. MacDougall . . . . . . . . .  . 
Fire escape, L. S. Franklin . . . . . . . . . . . . . .  . 
Firearm or rifle. repeating, A. Michele . . .  . 
Firearm, tubular magazine, T. C. Johnson , 

819, 549, 819. ,,50 
Fishing rod, G .  C .  Bearse . . . . . . . . . . . . . . . . 8 1 9 , 500 
Floor and cabinet scraper, S. E. Collins . . . .  819,126 
Floor dreSSing machine, Co B. "-rattles . . . . . . 819, 39,1 
Flue stop, folding, J. C. Oarr . . . . . . . . . . . . . . 819,515 

KEYSTONE WELL WORKS Fluid impelling device, rotary, A. E. Guy . . 819,273 

______________ 
B_e_a_v_e_r_F_a_I_Is-.:.,_P_a_.__ ����:��: �. C

Eo 
T
i��';;�;,; · : :  : : : : : : : : : : : : : : : : :  m:�� 

li�ul'nace, D. \V. Bovee • . . • . . . . . . . . . . . . . . . .  819 , 632 
Used hy forty of the leadinll �urnace, A. C. Calkins . . . .. . . . . . . . . . . . . . . . .  819,700 

Automobile and motor boat i E,urnace a.lr. feedlllg mecbanlsn;-, "\V. McClave 8 ] 9 , �69 
manufacturers. � u i t a� l e for ' i;���:��s l���d

g
pr���r���

ti
�h� ��l� ' li������ 819,

6
9

6 �ny gas or gasolme engIne UBM electric or other, H. L. Hartenstein . . . .  819,2.23 lng make and break or jump Furnaces, application of heat in metallurgi-
spark ignition. cal and other, B .  E. Eldred . . . . . . . . . . . . 819,045 
EVERY BATTERY GUARANTEED Furnaces, means for controlling gas velocity 

in reverberatory. B. E. Eldred . . . . . . . . .  819,046 to give satisfaction or purchase 
money refunded. 

WITHERBBE IONITER CO. 
27·31 Tbames St • • • NEW YORK 

Furnaces, regulation of, J. C. Quinn . . . . . . . .  81 9, 672 
li�use and fuse block, cartridge, H. Hubbell . 819, 657 
Fuse and switch , combined, F. H. Cheyne . . .  819, 206 
Fuse box , E. Sherwood . . . . . . . . . . . . . . . . . . . . 819,60R 
Fuse for projectiles, centrifugal percussion, 

Meigs & Gathmann . . . . . . . . . . . . . . . . . . . . 819, 668 
Gage. See Oil gage. 

p�:��ve Upright Drills 
1 0  t o  ;')O·inch Swing SPARK COILS Send for Drill Oatalogue. I 

Gage, P. Noacre . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gage, E. H. Bateman . . . . . . . . . . . . . . . . . . .  . 
Game apparatus, E. L. Evens . . . . . . . . . . . .  . 
Game apparatus, H. A. Finney . . . . . . . . . . .  . 

8 1 !J , .370 
819,499 
819, 1 32 
819, 530 
819,200 
8 1 9 , 2:)2 
819. 1 65 
819 , 1 6ll 

W. F. & JNO .  BARNES CO. ,' Their Construction Simply Explained 
(EstabHshe4 1872) Scientific Am.erican S u pplem.e n t  

1 9 9 9  Ruby St . ,  Rocklord. I I I .  1 60 describes the making of a l�-inch spark 
coil and condenser. 

Jlm�rl" 'an Scientifi c A m.erican Su pplem.ent � 1 5 1 4  tells you how to make a coil for gas-
\. engine ignition. 

Scientific Am.erican Su pplem.ent 

fi m�� na d 1 5 22 explainR fully the construction of a 
o ,,� and u r �n$ i��fi-gg�rk coil and ' condenser for gas-engine 

Scientific Am.erican Suppl em.ent 1 1 24 describes the construction of a 6-ineh 

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 

spark coil. 
Scientific Am.erican S u pplem.ent 1 08 7  gives a full account of the making of 

an alternating current coil giving a 5-inch 
spark. 

Scien tific Am.erican Supplem.ent 1 5 27 describes a 4-inch spark coil and con­
denser. 

Scientific Am.erican Supplem.ent 1 402 gives data for the construction of coils 
of a definite length of spark. 
The above-mentioned set of seven papers 

will be supplied for to cents. 

Ally Single copy will be mailed for 10 cts. 
MVNN � COM PANY, Publishers 

361 Broadway New York 

Games, striking bat for ball, E. B. Paget . .  
Garment or pajamas, sl€f�pillg, \V. O. Lee . . .  I Garment supporter, G. H. P�el'ps . .  819, 1 64, 

, Garment supporter, F. W. Phllhps . . . . . . . .  . 
Gas administering apparatus, 'V. N. \Vay-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819, 392 
Gas check for screw breech mechanisms, 

plastic, Vollmer & Herbaczmvski . . . . .  . 
Gas, coking and making, L,. P. LO'iye . . . . .  . 
Gas controller, '1'. B. ",Vylie . . . . . . . . . . . . .  . 
Gas g.enerating apparatus, L. P. Lowe . . . .  . 
Gas generating machine, O. V. Monroe . . . . 
Gas heater, E. P. Whitney . . . . . . . . . . . . . .  . 
Gas holder, L. P. LO\ve . . . . . . . . . . . . . . . . . . .  . 
Gas making apparatus, L. P. Lowe . . . . . . .  . 
Gas, making hydrocarbon and combustible, 

H . S .  Blackmore . . . . . . . . . . . . . . . . . . . .  . 
Gas, manufacturing. L. P. Lowe . . . . . . . . .  . 
Gas producer, C. II. Morgan . . . . . . . . . . . .  . 
Gas washer, L. P. Lowe .. . . . . . . . . . . . . . . . .  . 
Gate, Mitchell & Isaman . . . . . . . . . . . . . . . . .  . 
Gatc, C. Beliveau . . . . . . . . . . . . . . . . . . . . . . .  . 
Gear casings, magnetic metal collector for, 

819, 186 
81S), 6():� 
81!J, 4!J2 
819, 66(-) 
8 1 !l , 074 
8 W , 2 0D  
819, G6G 
819, 662 

8] H. 5(}G 
8 1 9 , G n 1  
819,07;; 
819,GG. ) 
819, 300 
819, 3a2 

G. H. Jones . . . . . . . . . . . . . . . . . . . . . . . . . .  8 ] 9 , 4:1G 
Gear, draft. J. R. Cardwell . . . . . . . . . . . . . . . .  819.26G 
Gear� reverSible power transmission, O. O. 

Furru . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gear, transmission, A. T. Brown . . . . . . . . .  . 
Gear, variable speefl, W. Baines . . . . . . . . .  . 
Grain conveyer, .T. W. SchauPl: . . . . . . . . . . .  . 
Grain drier, \V. Griesser . . . . . . . . . . . . . . . .  . 
Graining machine, friction, rl'aylor & Flint . .  
Grinding disks, apparatus for truing, J .  A. 

Stansbury . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Grinding machine, drill, F. Schmaltz . . . . .  . I Grinding mill disk, A. J. Robinson . • . . . . . . 

819,21:1 
819 , 334 
819, 1 1 8  
819. 67H 
819. 424 
8 1 9 , 1 82 

819, 384 
819, 1 n  
819, 599 
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THE LATEST Guns, wrought metal fore a r m  for, 'r. C. 
Johnson . • . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  819,551 

�:�e�t���e��ig:e
r
,
' �i. �:. l\�Oo��3e . : : : : : : : : : : : :  �i8;�6� 

4 �����[l[ M��m�[� IN 1 
I .-A Face-Down M achi ne 

None equal i n  its advantages 

2.-An Upright Machine 
A marvel of speed, economy a n d  wide range of adjustments 

3.-A Two-Piece Block Machi ne 
Exceedingly practical �nd makes two blocks at once 

4. -A Cement Brick Machine 

Showing" 
Face-nown 
Po�ition 

M eets all requirements 

So perfect and 
convenient is each 
phase that it oper­
ates as though made 
for each type alone. 

Wonderful i n  its 
Automat iC features 
-all ph ases oper­
ated by One Simple 
Le v er.  

This flachine re­
ceived the GOLD 
fl EDAL a t  the Port­
land l!; x p o s i t i o n  
over all competi­
t01 S. 

Another Valuable Peature Its product . mak�s 
=o.;;.;=�,.;-:::.;:�::.;.;:,.::,.;;.::.:.::.:,.:.:. the only trIple aIr 
space wall. Absolute ly moisture proof. 

Hammer, pneumatic, l\tI. IIardsocg . . . . . . . . 81U,425 

I Balld and foot power, .J. 11'. DeaL . . . . . . . . . 81H, 52�� 
Harness rack, self-locking, N .  Lofstam . . . . 81D,2a3 
Hat lJrim, H. A. Thrutt . . . . . . . . . . . . . . . . . 819, ��24 
Hay fork, ]'-'romm & Edick . . . . . . . . . . . . . . . . 819, 5�5 
Hay press " , J. :Nl. & IiJ .  C . Holderfield . . . . . . 819,54(-) 
Heater and duplex burner, C. R. Harris . . . . 81n,426 
Hinge, D. U nderhill . . . . . . . . . . . . . . . . . . . . . . . . 819,098 
Hoisting and transferring apparatus, C. A. 

Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819,445 
Hoisting apparatus, Hunt & Roberts . . . . . . 819, 140 
Hoisting apparatus Slillg, 'V.  L. McCabe . . .  819, 576 
H ovse detacher, .T. Orteig . . . . . . . . . . . . . . . . 819, B08 
Ilo"'se toe weight, G. W. Bottum . . . . . . . . . .  819, 509 
Ilorseshoe, H .  D. ShailIer . . . . . . . . . . . . . . . . 819, 08G 
HOl'seshoeing stocks, M. L. Hempllill . . . . . .  819,429 
Hot ,yater system, galley , E. "''"ebb, Jr . . . . 819,103 
Ice cream can, .T. J. Snigo . . . . . . . . . . . . . . . 819,465 
Ice cream dipper, A. P. Olmstead . . . . . . . . . 819, �73 
Ice cream frcezel's, clamp for the cross bars 

of, C. Aichele . . . . . . . . . . . . . . . . . . . . . . 819,4!J4 
Inclinometer, J. W. Cleland . . . . . . . . . . . . . . 819, ::139 
Index drawer, card, C. McPike . . . . . . . . . . . . 819, ::167 
Internal combustion engine, C. W. 'Veiss . .  819, 258 
Internal combustion engine, J. B .  King . . . . 819, 557 
Ironing machine, seam, Hall & Martin . . . . . . 819 , 698 
Jewel grinding and polishing machine, G. H. 

Alton . . . . . . . . . . . . . . . . . . .  . . . .  . . . . .  . . . . .  819,628 
Journal box, cal' axle, W. E.  Sanders . . . . . . . 819,G75 
Journal lubri::: ator, C .  H.  Turner . . . . . . . . .  819, 475 
Jug, A . •  J. Weeks . . . . . . . . . . . . . . . . . . . . . . . .  8 1 9 , Un 
Knitting machine, pattern, W. W. Burson . 819,407 
Lamp burner, L. Lorenz . . . . . . . . . . . . 819, 5G4, 819, 565 
r,amp, candle, W . . r. 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, 1 67 
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 , 1 68 
Level,  long distance, Janssen & Koester . . . . 819, 350 

The W i n C! e t  Company furnishes all necessary machillery for a com. Lifting jack, S.  T. Gogley . . . . . . . . . . . . . . . . 819, 539 �'�:f�Ft-i�f�:����i��\��d���ck l'lant, indudillgmixel's and tampers. Lifting mechanism, L. C. Phillips . . . . . . .  819. 592 
Light fixture, H. R. rves . . . . . . . . . . . . . . . .  819, 068 

THE  WlNGET CO NCRETE MACH INE CO. , Co l umbus, O . Light projecting apparatus, Fl. W . Sohlberg 819,611 
Link clOSing press, C.  J.  Perks . . . . . . . . . . . . 819,451 
Liquid treating apparatus, L. Dion . . . . . . . .  819,209 
IJiquids, apparatus for separating residues 

from, L. P. Lowe . . . . . . . . . . . . . . . . . . . .  819,664 
Lock. See Nut lock. 

. 
Lock and latch, C . .T. Caley . . . . . . . . . . . . . .  819,120 
Lock and support, combination, C.  J. Ericson 819, 131 
Locking device, W. N. Hall . . . . . . . . . . . . . . 819, 270 
Locomotive ash pan, L. S .  Moore . . . . . . . . 819, 364 
Locomotive driving wheel or the like, AlI-

free & Hubbell . . . . . . . . . . . . . . . . . . . . . . . . 819,199 
Loom, needle, E. Herzig . . . . . . . . . . . . . . . . . 819 , 1 :31::1 
Loom selvage attachment, T. Garisio . . . . . . 819, 420 
Looms, jacquard for weaving, H. Mackin-

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

Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819,351 
Lubl'icant receptacle, W. T. Randerson . . . .  819. 454 
Mail delivery apparatus, J. J .  Nohr . . . . . . . . 819. 1 62 
Malt turning machine, green, H. G. K rauss . .  819,145 
:Manure spreader, L. A. Keene . . . . . . . . . . . . .  819,659 
Massage, applicator for mechanical, C. H. 

Richwood , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819,459 
Massage implement, J. Barker . . . . . . . . . . . .  819,49S 
Match box, J. W. Saunders . . . . . . . . . . . . . . . .  819,603 
Match box, automatic, H. G. Taylor . . . . . . 819, 617 
i\:Iatch box, single delivery, II. J. Beau-

A Remarkable Motor Car for t400 Mea;:�:i'::f d��i��: 'G: ' M�th�� ' : : : : : : : : : : : : : :  �i�:�2i ..p Measuring device, fabriC, T. A. Teate . . . . . . 819,096 
Measuring instrument, electrical, La Roche 4 H. r. Air Cooled. \Vei�ht UOU lb.  Maximum speed 25 miles per hour. Averap:e road speed H i  to l� miles per hour. Gasoline consumption 

35 lnil�s per galloll-oil , 90 miles per pint. Astonishlllg power ratiO, 
equaalhnp: 40 to 1 reduction, more than double any gear-driveu car. WiU 
easily negotiate 25 per cent. grade with �\VO passengers. Very powerful 
through sand or mud. More than �5 forward speed:,;, also reverse. AI; 
noiselel;s and free from vibration at,! any slllgie cylinder Tonring Car. 
'feu-ineh clearance from ground. Full elliptical SpTlo'!(l:!. Oils from seat. 
Fan to keep cylinder uniformly cool. The lowest-priced an(l �est selliug 
Motor Car. In , th� world. Energetic agents wanted in unaSSIgned ttrl'i­
tory. Write for free catalog, and for agency propo.sition. 
W AI"TIL\M MFG. CO., Waltham, Ma ••• , U. S. A. 

Instru(tive Scientific papers 
ON TIMELY TOPICS 

Price 1 0  Cents each by mail 
ARTIFICIAL STONE. B y  r.. P .  Ford. A 

paper of immense practical value to the 
architect and bnil der. ScIENTIFIC AMERI­
CAN SUPPLEMENT 1500. 

THE S H RINKAGE AND WA RPING 
OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views ; 
fully illustrated. SCIENTIFIC AMERICAN 
SUPPLEMENT 15 00. 

CO N S T R U CTION OF AN INDICAT­
ING OR RECO RDI NG T I N  PLATE 
ANEROID BAROMETER. By N. 
Monrue Hopkins. Fully illustrated. SCIEN­
TIFIC AMERICAN SUPPLEMENT 15 00. 

DIRECT-VISION SPECTROSCOPES. 
By T. H. BlakeSley, M.A .

. 
A n  admirabl)T 

w ritten. instnlctive 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 DYNAM OS. SCIENTIFIC AME­
RICAN SUPPLEMENTS 7 2 0  and 7 9 3  de­
scribe their construction so clearly that any 
a lna teur can luake them. 

DYNAMO AND M OTOR COMBINED 
F l l l l y  described and il lustrated i n  SCIENTIFIC 
A M E R ICAN SUPPLEMENTS 844 a n d  8 6 5  
T h e  machines can be run either as dynamos 
or motors. 

ELECTRICAL M OTORS. Their Con­
struction at Home. SCIENTIFIC AMERICAN 
SUPPLEMENTS 7 5 9, 7 61. 767. 641. 

Price 1 0  Cents each ,  by mai l  
Order through your newsdealer o r  from 

MUNN CO MPANY 
3&1 Broadway New York 

& Rypinski . . . . . . . . . . . . . . . . . . . . . . . . . . .  819,071 
Mechanical movemE'nt, H. Brammer . . . . . � . .  819,333 
Mechanical movement, II. D. Williams . . . . . �19, 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 . . . . . . . . . . . . . . . . . . . 819,261 
Metallic tie and rail fastening, W.  Whig-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819, 483 
Mineral horing, under reamer for, A. Cum-

Inings . . . . . . •  " . . .  . . . . . • . • . . . • . • . . . . . .  819,042 
Miner's  tool, R. W. Minerd . . . . . . . . . . . . . . . . 819,154 
Mold box, W. H.  Fisher . . . . . . . . . . . . . . . . . .  819,055 
Molding press, G.  H .  L. Clark . . . . . . . . . . . . . . 819, 517 
Molten material, distributing box for, H. 

IIarris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  819,651 
Mop ,'{ringer, Reynolds & Sherwood . . . . . . . .  81!J,25:3 
Mop wringer, Beckwith & Lawrence . . . . . . .  819, 687 
Motor, L J. Paddock . . . . . . . . . . . . . . . . . . . . . .  819, 586 
Motor and starting switch, alternating cur-

rent, M. Milch . . . . . . . . . . . . . . . . . . . . . . . .  P19, 572 
Motor control, alternating current, M. Milch. 819,571 
Motor controller, electric, J. B. Linn . . . . . .  819, 563 
l\lotor reversing mechanism, rotary, A. H.  

Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819,470 
Motors, controlling the speed of, G. P. Stein-

metz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819, 613 
Motors, feeding and igniting mechanism for 

explosion. F. R. Lorenz . . . . . . . . . . . . . . 819. 148 
Mower, P. Hanson . . . . . . . . . . . . . . . . . . . . . . . . 819.349 
Mullle,  electric, E. Zell . . . . . . . . . . . . . . . . . . 819.625 
Music leaf turner, R. P.  Benedict . . . . . . . . 819.504 
Music sheet indicator, J. W. Heins . . . . . . 819, 135 
Musical instrument, A.  A .  Williams . . . . . . . .  819,487 
Musical instrument, mechanical, C.  L. 

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

C. E. King . . . . . . . . . . . . . . . . . . . . . . . . . . . 819,556 
Nailing machine, T. J. M. Theure t .  . . . . . . .  819,471 
Nut lock, G. Harwell . . . . . . . . . . . . . . . . . . . . 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-

bury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819, 317 
Oll can, C. R. Harless . . . . . . . . . . . . . . . . . . . .  819,217 
Oil gage, C. F. Schwennker . . . . . . . . . . . . . . 819, 604 
Oiler, shaft, T. Hughes . . . . . . . . . . . . . . . . . . 819,200 
Ore separator. E. A. Sperry . . . . . . . . . . . . . . 819,093 
Oven. bake, J. E'aulds . . . . . . . . . . . . . . . . . . . .  819,417 
Package tie,  J .  A.  Gray . . . . . . . . . . . . . . . . . . 819,648 
Packing for elastic fluid tqrbines, J. G. 

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

J.  II. Hoyer . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Packing joints. means for, J.  H. Jones . . .  . 
Packing, piston, W. H. Myers . . . . . . . . .  . 

Packings, machine for making fibrous, W. 

819, 227 
819,437 
819,448 

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

ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819,615 
Paper fixture, tOilet, H. J.  Williams, 

819, 488, 819, 682 
Patterns, machine for transferring, H. P. 

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

sam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819,652 
Pavement, apparatus for raiSing asphalt, 

W. E. Kerns . . . . . . . . . . . . . . . . . . . . . . . . . . 819, 1 42 
Pawl-and-ratchet tools, shifter lock for, Z.  

T. Furbish . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819, 536 
Pen, fountain, H. B.  Levy . . . . . . . . . . . . . . .  819 .. 294 
Pencil sharpenE'r, .J. A. Webster . . . . . . . . . . 8 1 9 , 1 04 
Pencil sharpener, .T. A. Clough . . . . . . . . . . . . . .  819, 123 
Photographic shutters, color screens, etc. , to 

photographic lens mounts, means for 
clamping, A. Wollensak . . . . . . . . . . . . . . 819, 1 1 0  

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

Pipe wrench, 1<'. A. Headson . . . . . .  �1
.�,���: ���:i�� 

Planing machine, G. A. Ensign . . . . . . . . . . . . 819, 528 
Planter, corn, R. E. Cheesman . . . . . . . . . . . . 819, 409 
Plastic articles, die for making ornamented, 

.T. L. Mahoney . . . . . . . . . . . . . . . . . . . . . .  . 

Plate holdee, magazine, Brooks & Watson . .  
Pliers, R. C. Koch . . . . . . . . . . . . . . . . . . . . . . .  . 
Pliers, hoJding and gripping, J . Carter . . .  . 
Plow, J. Buchanan . . . . . . . . . . . . . . . . . . . . . . .  . 
Plow, T. J. Warren . . . . . . . . . . . . . . . . . . . . . . .  . 
Plow, disk, Ii]. Fowler . . . . . . . . . . . . . . . . . . .  . 

Plow, wheel disk, E. Fowler . . . . . . . . . . . . . .  . 
Plows. bearing and scraper for disk, E.  

819, 150 
819, 403 
819, 439 
819,121 
819,0.;38 
819,;cl\lO 
819,533 
819, 532 

Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819, 701 
Plows, means for actuating gang, W. Gr�-

gory . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . 819,423 

_ � _ __  � ____ �_lt, 

'fifty miles an hour and take them up a seventeen 
gear. Fo.r the price, it gives more power, more 

noise, and, with ordinary care; requires fewer 
gasoline touring\car. It has sliding gear 

. 

and rev:erse, bevel gear drive through propeller shaft axle, 
C.QIlt(llJiJ;'!)iY] thr6ttle a�d ignition levers on, · but not revoking with the"·,steeririg 

UIlIU<1IL C:U p�int for point w'1th 9ther machines,)liis model is \easiIy:one 
of any other $2,500 car on the market.\ 
H. P. Pric� (withextensi6n40p $ 1 25. extrll) $2,500. 

-Tribune . ModetYLiCour : L906� 2� cylinder touring 
Price, �Oil. 

Pope Manufacturing Co. 
HARJ"FQRD, CONN, 

�ew York City;- 1 733 Broadway 

Boston. 223 Columbus Avenue 
San Francisco. 451 Mission', Street 

W .. hington. 819 14th .st�eet, N. W. 

A REAL LAUNCH AT SMALL COST 
Can be made from an ordinary canoe or row-boat by installing a 
66LITTLE SKIPPER" ':::::� 2 Actual Engin e $24.90 

H. D. Baird's latest and greatest 2 cycle H. P. on ly. . .  == 
gasoline engine, Simplest, strongest , most powerful and speedy engine of 
its class -drives boat 6 to 10 miles .l'er hour - anyone can install and run it­
always safe and certain to go. Not a tOY , but a real engine sold under 
5 year guarantee. Descriptive catalogue FREE. 

SAINT CLAIR MOTOR CO., Dept. 1 7, DETROIT, .ICR. 
COMBINATION 

Buffing and DriIIing Outfit 
NO MACHINE SHOP OR HARAGE 

C OMPLETE WITH O U T  ONE 
Drills up to 1 -'J in. Carries a iii iu. Bull" 

Booklet 192 gives prices and particulars 
COATES CLIPPER MFG. CO. 

Worcester. Mass. -----------------------------

SUBSTIIUTIS fOR (OAl 
Are described from the technical 

standpoint in the following Scientific 
American Supplements. 

Each Supplement named costs 10 cents 
by mail, : 

COMMERC I A L  U S E S  OF P E .\ T. 
SCIENTIFIC AMERICAN SUPPLEMENT 1 3 24. 
The article enumerates the principa l peat 
bogs a nd states their financial possibilities. 

GERM A N  BRUl uET'r I N G M A CH I N ­
E RY I N  A M E R  I C A .  SCIENTIFIC 
AMERICAN SUPPLEMENT 1 4 1 1 .  A valu­
able economic report. 

A N E W  E L ECTRI C A L  P R O C E S S  
FOR TH E MA N U F A CTURE O F  
P E A T  F U E L .  ScIENTIFIC AMERICAN 
SUPPLEMENT 1 492. 'the paper fully des· 
cribes the Bessey process. 

L IGNITE, P E A T, AND C O A L  D U ST 
F U E L .  SCIENTIFIC AMERICAN SUPPLE· 
MENT 1 426. A careful consideration of 
German methods. 

D O  M E S T  I C COK E A N D  B R I ­
Q I" E'I"J'ES F R O M  R E T O R T  
COKE 0 V E N S. By R. M. Atwater, 
SCIENTIFIC AMERICAN SUPPLEMENT 1 2 1 1 .  
A valnable monograph by an expert. 

THE 'V H I T E  MI N E R A L  P R I, S S  
FOR BBI QUETTINH. SCIENTIFIC 
AMERICAN SUPPLEMENT 1 224. An article 
describing a n d  illnstrating an American 
briquetting machine. 

Price 10 cents each, by mail. 

Order through your N ewsd'ealer or from 

MUNN &. COMPANY 

361 Broadway NEW YO RK 

Miracle Concrete Blocks 
THE G REATEST B U I LD I N G  MATE R I A L  

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

Miracle Double Staggered Air Space 
Blocks take the lead. 

Miracle Cement Brick and Miraole 
Sewer Pipe and Drain Tile are su­
perior to clay. 

de�6�s�::t�cf�;:e;h�:��:;.
i
�ig!

a
A:I�

a
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Our  B ig  Book. ��1lie
e
��gl!:����r�r�Y�:r,i'il�;' 

It tells llvw to make the best concrete products. . 
it explains and illustrates every branch. 1t pictures 

many buildings built of Miracle Rlocks. 
In short It is the largest book and contains more soHd 

information on the concrete industry than any ot ner 
bOOK published. 

Send 24 cents in stamps and ask for Catalog No. 10. 
M IRL\CLE PRESSED STONE CO . ,  M i n neapo l iS .  M i nn .  

BABBITT METALS. -SIX IMPORTAN T 
formulas. SCIENTIFIC AMERICAN SU PPl.EMENT 1 1  :l3. 
Price 10 cents. Ii'or sale by MUDn & Co. and all news_ 
dealers. Send for catalo�ue. �--- 29¢ 

WOOD MINNOW 
Fisherman 's be::t' i ndestruc­
tible bait for a l l  game fish­
casting or trolling. Used by 
al l fishermen who "get the 
fish . "  Th e " Minnow" i s about 
four inehes l o n g ,  beautifu l ly 

enameled, green motiled back, white 
belly with red stripe to exactly re­
semble a live minnow : has sure·lure 
glass eyes, five best treble hooks and 
two nickle plated spinners. No fish can 
resist 1 t. The regular price i s  75Q, bu t 
as a special advertIsing offer we wi l l  
fi l l  orders enclosing this advertise­

ment, at 29c eac h ,  4c extra, for postage and packing. 
We are the largest manufacturers of artificial bait 
in the world. Send for our large cut-price catalogue­
it's free. Dealers write for discounts. 

VIM CO., Dept. F 9. 68 Lake St., CHICAGO 
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G.a.soline Engines 
J ust a little investigation and comparison with 
oth ers will sbow tbeir superiority. Strength, 
Simplicity, Eruclency and Economy are the 
dlstinguisblng marks of every I. H. C. power. 
Adapted to use In shops of all kinds, pnmpl"Il, 
Industrial plants, experiment statlous, etc. 
Horizontal, Vertical, Portable types. Sizes 
from 2 to 15 borse power. Write for catalogue. 
I nternational Harvester Com pany of America 

(Incorporated) 
T C Monroe Street, ChleB!ro, IlL 

TO F L 
Th. ORfGlr,lALond ONLV GINUINI , 

NKLIN S S E.LF-fILLIN G P E N  
Simply dip In the Ink, press with the thumb, and tbe CONKLIN PEN Is filled and ready for lnstant u.e. It Is Simple, convenient, eftiClent, with no complex mechanism and nothing to get out ot order. 

The elastic Ink reservoir Is compreesed by the presser bar under the thumb, and. when r� leased, instantly draws In the Ink through the feed channels at the pOint. The quickly ad. Justed lock.rlng prevents Ink from being forced out again. Feeds regularly until the last drop of lnk 
�Ii:��

v
�l�f: g:e�lfw�le��:f��?: 

:�=�y l' It Is filled. Fully guar· 
l! your dealer does not handle the CONKLIN PEN, let us make you our Spectal OJl'er to .Fbuntain Pen User.. Full Informa­tion, with illustrated cata. logue, sent upon request. 

Sold by dealers every­
where. 

THE CONKLIN PEN CO •• 
614. 516. 518 JeUerson Ave .. 

Toledo. Ohio. 
98 Reade St., New York. 1652 Curtis St .. , Denver. 414 Market St., San Francilco. 
tr.'e'l�':a:ri�esa.�

tk � S�:'�'Il!ieel 
Gilbert, 47 Market St .• "\r:elbourne, AllIt. 

Concroto, Roinforcod Goncroto 
AND 

Concroto BnUmn! Blocks 
Scientifio 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 tesl s. 

Scientillo American Supplement 1538 gives · the . 
proporltlon of gravel and sand to be used in 
concrete. 

Soientillo American Supplements 1567, 15�8, 
1669, 1570, and 1571 contain an elaborate dIS' 
cusslon by Lieut. Henry J. Jones of tbe 
v a rious syst�P1S of reinforcing concrete, con· 
crete construction, and tbelr applications. 
These articles constltnte a splendid text book 
on tbe suliject of reinforced concrete. Noth· 
Ing better bas been published. 

Soientillo Amerioan Supplement 997 contains an 
article by Spencer Newberry In which prac· 
tical notes on the proper preparation of con· 
crete are given. 

Scientifio Amerioan Supplements -1568 and 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newberry. 

Scientillo' American Supplement 1534 gives a 
critical review of the engineering· value of 
reinforced concrete. 

Scientifio Amerioan Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis­
cussed and Illustrated. 

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

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

Soientillo American Supplement 1578 conmlns 
an article by Louis H. Gibson on the prin­
ciples of success In concrete block manufac· 
ture, illustrated. 

Scientifio Amerioan Supplement 1574 discusses 
steel for reinforced concrete. 

Scientifto American Supplements 1575, 1576, and 
1577 contain a paper by Phlllp 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. 
Each number of the Supplement costs 10 

cents. 
A set of papers containing all the articles 

above mentioned will be mailed for $1.80. 

Order from your newsdealer or from 

MUNN ®. CO. 
a�l Broadway, N ew Y orh City 

Scientific American 403 
Pneumatic CUShion, V. H. Podstata . . . . . . . .  S19,452 Pole changer, R. M. Newbold . . . . . . . . . . . .  819,160 Polishing device, E. Franke • • • • • • • • • • • • • •  S19,271 Portable house, W. M. Ducker . . . . . . . . . . .  819,129 Pot cover, O. W. Lasher . . . . . . . . . . . . . . . . . 819,441 Potentiometer, Leeds & Northrup • • • • • • • • • • • 819,355 Poultry carrier, D. A. Garber . . . . . . . . . . . .  819 ,056 Press. See Baling press. Press, J. E. Donaldson . . . . . . . . . . . . . . . . . .  819,414 Printer's registering device, W. S. Warnock 819, 101 Printillg machine, T. M. North • • • • • • • • • •  819,307 Printing machines, sheet feeding device for, G. Kleim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819,352 Printing press, p. L. Post • • • • • • • • • • • • • • . • 819,310 Printing press, Palmer & Denmead . . . . . . . .  819,375 Prlntlllg press inking apparatus, J. A. Noel. 819,371 Printing press, multicolor, F. H. Mowbray, 

et al • • . . . • • • . . • • . • • • . . • • • . . . . • . . .  : . . . .  819,157 
Printing press, multi color, O. L. Post • • . . . .  819, 309 
Printing press, platen, R. E. & A. Kemper 819,069 
Printing press sheet manipulating mechan· 

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

Sherrard . • •  • . . . . . . . . • • . . . . . .  . • . . • • • • • •  819,088 
Pump, compressor, motor, engine, and like 

machinery rotary, F. J. Rochow . . . . . .  819,674 
Pump, cycle, b. K. Bryson • . . . . • . . . . • • • • . • 819, 690 
Pump lubricating apparatus, air, P. Beahm 819,40 1  
Pump . mechanism, S.  W. Lultwleler • . . • . •  819,295 
Pump piston, S. Munch . . . . . . . . . . . • • • . • . •  819,0'17 
�ump, sand and cavings, H. R. Hardenburg 819,Q!!3 
PUnch and shears, power, L. Van Dorin . . . 819,�1 
Puzzle, B. Dorstrom . •  . • • • • • . • • • • • • • • . . • .  819,345 
Rail anchor, J. M. Scott . . • • • • • • • • • • • • • . .  819 , 1 7 5  
Rail jOint, J. P. Ank . . . . . • . • . . • . • • . . • . . .  819, 035 
Ran 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 . . . . . . . . . . . • . • . • • •  819, 502 
Rail tie and chair, metall1c, E. Wheeler . . . •  819,481 
Rails, Jim·crow, etc. , for bending, B. New· lIIan • • . • . . . . . . . . . . • • . . . . . . . . . . . • . • . . . .  S19, 161 
Railway and tramway truck, radial, J. S. 

Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819, 189 
Railway crOSSing, movable point, W. B. 

' Cooke . . . . . . . . . . . • . . • . . • . . . . • • • • . . • • • . .  819,520 
Railway, electriC, M. A. Lazareff . • • • . . • • • • 819,293 
Railway emergency chain, H.  E. Brown • • • •  819, 265 
Railway rail joint, J. Gabriel . . . . . . . . . . . . 819, 537 
Railway signal, R.  A. Baldwin • • • • • • • • • •  S19,397 
Railway Signaling, J. B. Struble . . . . . . . . . . . 819,323 
Railway switch, automatic, J. A. Mac· 

Donald • . . . . . • • . . • . • • • • . . . • . . .  . . . . . . . . .  819,296 
Railways, concrete road bed for, J. W. 

Schaub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S19,081 
Railways, whip guard for, Lawrence & 

Schroyer . .  • • . . . • • • • • . .  . . . .  . .  • • . . • • • • • •  819, 354 
Rain alarm, V. A. Dever • • • • • • • • • • • • . • • • •  819, 525 
Range llnder, H. C.  Percy • • • • • • • • . • • • • . • •  819,591 
Razor, ssfety, J. J. Fetzer • • • • • • • . • • • • • . . •  81 9, 640 
RecePtacle closure, hermetic, 

W. 1ii9�2'�Jn:.; 819, 236 
Rellector, Z. Matlowsky • • • • • • . . . . . • • • • • •  819, 570 
Regulator. See Feed water regulator. 
Relay, electric, M. Setter · . . . . . . . . . . . • . . • • 819,082 
Resistance, llexlble sheet, H.  E. Heath . • • • 819, 654 
Resquarlng shears, O. W. Bennett . . . • • • . .  819, 201 
Reverberatory furnace, M. Cummings . . . . .  819,043 
Rheostat, motor starting and regulating, 

P. H. Zimmer • • • . . . . • . • • • • • • • . . • • • • .  819, 626 
RoIlIng sheets, A. Paterson . . • • . . . . • . . • • •  819, 589 
Roll!ng tubes, machine for, R.  Koenig • • • • . 819, 1 43 
Roost, chicken, G. H. Buckingham • • • • • • •  819, 204 
Rotary engine, R. C. Heunsch . . . . . . . . . . . . .  819,276 
Rotary engine, E. C.  Duncan • . . . . . . . . . • . . .  819, 638 
Sack folding and securing machine, E. G. 

-- Staude • . . . . . . • . . . • . . • • . . . • . . • • • • • . . • • •  819, 466 
Saddle attachment, W. O ' Nelll • . • • • . • . • • •  819,2 47 
Saddle, harness, J. Mosher . . . • . . • • . . . • . • • •  819,446 
Safe, burglar proof, J. H. Howard • • . • . •  819, 430 
Sanding tool, E. K. McCoy . • • • • • . • . . • • . • .  819, 578 
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Saw filing machine, Interchangeable and ad· 
Justable hand, band, and jig, H. Mlller 819,573 

Saw set; G. Y. Anderson . . . . . . . • . . . . • • . 819, 1 1 4  
Sawing machine, portable, N. McAslan . . . .  819,703 
Scale, weighing, J. M. Trlner .. . . . . . . . . . . .  819, 325 
Scraper, Smith & Dean . . . . . . . . . . . .  _ . . . . • .  819,090 
Seal, L. A. Foote . • . • . . • • • . • • • . • . • • . . . • • •  819, 347 
Seal, car G. H. Hulsing . . • • • • • • • • . • . • • •  81!J,547 
Seaming machine, A. J. Wiza . . • • . . • • . . . . . .  819,329 
Seaming machine, can, H. Diecks . . . . . . . •  819,526 
Sectional or compartment can, E. W. Carnes 819, 336 
Sewing machine, blindstltch, 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, 

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

tion, J. O. Miller . . . . . . . . . . . . . . . . . . . . .  819,362 
Shade cord attachment, window, E. F. 

Hartsborn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819, 064 
Shafts, apparatus for molding threaded, 

W. N. Springer . . . . . . . . . . . . . . . . . . . . . . 819, 094 
Sheet form, feeding mechanism for articlea 

In, S. H. Pray . • . . . . . . . . . . . . • • . . . . . • .  819, 376 
Sheet metal, pol!shlng, J. Nelson . . . . . . . . •  819,369 
Sheet metal working macblne, L. S. Flatau, 

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

to, G. D. Coleman . . . . . . . . . . • • • • . . . .  819, 1 25 
Shock absorber, H. O. Turner . • • • . • • • • • . .  819, 386 
Shoe tie holder, J. Determan . . • •. • • . . . . . . . .  819,413 
Sbow case, O. Jaeger . . . . . . • . . . • . . . • . . . • •  819, 432 
Slgbt feed lubricator, F. W. Edwards . . . . . •  819, 693 
Sign support, A. P. Claridge . . . . . . . . . . . . . .  819,338 
Signal!ng and safety system, block, J. M. 

Huey . . . . . . . . . . . . . . . . . . . . • . . • • • • • . . . . .  819,278 
Signal!ng, electriC, J. B, Struble • . . . . . . . . .  819, 322 
Signaling system, electric, Webb & Frede· 

rlckson . • • • . . . . . . . . . • . . . • . . • • • • • • . . . . • 819, 190 
Skirt supporter, A. W. Bucy . . . . . . . . . . . . .  819, 119 
Snap switch, H. Geisenhoner . • • • . • . . . • • • . • • 819,645 
Soda water fountains, sanitary syrup reo 

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

strom . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . .  819,181 
Spinning machine, J. W. Martin . . . . . . . . . .  819,298 
Spinning macbines, separator attachment for 

ring, A. O. Allgood . . . . . . . . . . . . . . . . . . . . S19,496 
Spinning rings, making, J. R. Coe • • • • . . • •  819, 34n 
Splint, L. H. Shafer • • • . • • . . • • • . • • • . . . . • . • .  819, 607 
Sprayer, H. Rupp . . . • . . • • . . • • • • • • . • • • . . . .  819,60? 
StRcker, hay, O. P. Vroom • • • • • . • • • . . . • • .  819, 187 
Stair, folding, H. D.  Keith • • • • • . • • • • • • • • • 819,55S 
Staking. machine, W. R. Scott • • • • . • • . • . • • • 819, 005 
Stave press, J. B: Scholleld . • • • • • . • • • • . . • 819, 462 
Steam boiler, J. A. Ross • • . • • • . . . . • • • • . .  819, 601 
Steam generator, R. Scbulz . . . • • • . . . • . . • .  819, 382 
Steam trap, Squires & Silliman • • . . • . . . • . •  819,321 
Steam trap, E. V.  Anderson . . . . . . . . . . . . . . .  819,497 
Stereoscope, C. Frazer . . . . . . . • . . . . . . . . . . . .  819,272 
Stoking a;>pliance, mechanical, J. Vicars, 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819,476 
Stone ' or tpe like, press for molding artl· 

tlclal, W. H. Fisher . . . . . . . . . . . . . . . . . . 819,054 
Stone working machine, J. R. Peirce . . . . • .  819, 080 
Stove attachment, R. L. Weddington . . • • • •  819,681 
Stove board, P. Pfeil • . • . . . • • • • • • • • • • . . . • . .  819, 163 
Str�board, making, P. Prins • • . • . • • . . . • • •  819, 595 
Street sweeper, 1;'. A. Sheley . . . . . . . . . . . . . .  819,178 
Stulflng box adjuster, G.  E. Whitney . . . • •  819,485 
Submarine drag bucket, E. J. Conlon • . . . . •  819,636 
Sucker rod coupling, L. Obroninger . • . . . . . .  819,040 
Superbeatlng compound, H. L. Hartellsteln 819,2.18 
Surgical articles, treating, A. V. M. 

Sprague • • . . . . • • . . . • • . • • . . . . . . . . . • . . • • .  819,3� 
Switch operating device, A. H. Gore . • • . . . .  819, 64 .  
Syringe, bypodermlc, O .  A. Ycaza . . . . . . . . •  819, 330 
Tacbometers, speed changing attachment tor, 

A. Fricker . . . . . . . . . . • • . . . • . . . . . . . • . . • •  819 ,695 

���:�t, S:e�f��I::
h

cdll��Slng, W. Ahr . • . •  819, 198 
Target traps, electric release fOf, J. R. 

505 Birch . . • • . . . • . . . • . . • • . • • . . . . . . . . . . . . . .  819, 
Telegraphones, mechanism for operating. the 

recording and reproducing mechanIsms 
ot, P. O . Pedersen . . . . . . . . . . . . . . . . • • .. 819,670 

Telepbone mouthpiece, Fisher & Culln • • • • 819, 531 
Telephone switch hook, H. J. Guttman . • • • .  819,061 
Telephone switches, Indicating device for 

automatic, J. Erickson . . . . . . . . . . . . . . . . . S19, 050 
Telepbone systems, means for charging stor· 

age batteries of, T. G. Martin . . . . • • . •  819,073 
Telephone transp:1ltter, M. Setter . . • . . .  : • .  819,084 

. The Right Car at the Right Price 
There is a system of rigid tests and thorough inspection of each 

part and feature of the �ambler 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 
the 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 modem 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
ing it in quality and equipment. 

Main Office and Factor7. Kenosha, Wis. 
Brancb.s. 

Cbicago, 302-304 Wabash Avenue Milwaukee, 457-459 Broadway 
Boston, 145 Columbus Avenue Philadelphia, 242 No. Broad Street 

San 'Fran'cisco, 125-131 Golden Gate Avenue 
New York Agency, 38-40 W. 62nd Street Representatives in all leading cities. 

Thom.as B. Jeffery '4\ Com.pany 
Model l'. $1750 

W H E R E 
~ 

CAN YOU BU Y THE LATEST AND BEST AUTOMOBILE PARTS, SUNDRIES AND SUPPLIES ' 

A N SW E R  . NEUSTADT AUTOMOBILE AND SUPPLY CO. 
726-730 S. 18th STREET. S T .  LOVIS, MO. P R O O F e " O UR 1 906 CATALOGUE AND  DISCOUNT SHEET." 

Perhaps You Want To Know 
���t�in-Fo�I�. 0 I\t'hfs Ps'W

I
��':f. 

cloth-bound Tool Catalogue 
No. 22 tells you all you need 
to know about every tool made 
witb i llustrations o f  eacb It I 
wlll be sent to your address.post· 
paid for $1.00 wbich you will "et 
back from the tlrst $10.00

�
ur. 

2�:"ti 19�:t'
e from us. rite 

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

GAS ENGINE DETAIL8.-A VALUA· 
r!fn��n

f
ii'��������:���'?ir.�� �ifc:�8��':!s� ca�; 

sale by"Munn & Co. and all. newsdealers. 

Medicated and Iron (lad 610ves 
THE OREATEST OLovaS ON EARTH 

No more Sore Hands. No more Cracked 
Hands. No More Chapped Hands. but bands 
tbat are beautifully wbite. 50ft and smooth -
such are the effects produced by wearing Me­
dicated Gloves. Retail price JO cents per pair. 

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

The best sellers on the market Agents 
make from $20 to liIlO per day, Write for par· 
ticulars. if you want to make money. We I 

want a 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. S t: Louis. Mo. 

To Book Buyers 
We have just issued a new 
48 - page catalogue of re­
cently published Scientific 
and Mechanical B o o  k s , 
which we will mail free to 
any address on application. 

MUNN & COMPANY 
Publishers of SCIENTIFIC AMERICAN 

361 Broadway, New York 

The Automatic Teiephone 
Card Index :'i��

.
attH!e�

n: ho:r
aJ;nf�: th! �es of 

1'70 firms, alphabetf!i[y arranged in a hand .. 
some aluminum case. The cards are quickly removed and are out qf aig1!t, except when you want them. Cards PI� indexed. Pull (lUt th��ee::;

d ftO��:!. to ita ;i!c������i� 
cally. Splendid advertising souvenir to 

give to customers. N RUle and busi .. 

ti�:�s �rl��o5�.e
, ���4�!�pm:nti .. 

AUTOMATIC CARD INDEX CO. 
Dept. A. 821·881 Bleecker Street, Utica, N .  Y. 
Sole Export Represent!ltives, The D. R. Penn Co., 130 Pearl St., N. Y. 

Glean Bouse 11m lUI 
Over 55 Companies 

. operating 
Thurman Patents 

in America, 
and as many more in 

Canada, England. 
and Europe. 

FREE CATALDGUE 

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. 

. 



BOOKS ON 

CEMENT and CONCRETE 
C a l ca reous Cements. - Their nature, 

manufacture and uses, with some obser­
v ations upon cement testing. By Gil­
b ert R. Redgrave and Charles Spack­
man. Second edition revised and en· 
larged. 254 pages. 63 plates . . . .  $4.50 

Cement.-A Hand Book for Cement 
Users. By C. C. Brown. Third edition. 
1905 . . . . . . .. . . . . . . . . . . . . . . . . . . . . . $3.00 

Cement.-Directory of American Cement 
Industries and Handbook for Cement 
Users. Containing varieties ' of cement 
work and specifications, concrete mix­
ing for special uses, cement walks, 
curbs, sewers, etc., estimates and meas­
urements, cement manufacture and 
testing, c ement machinery. By C. C. 
Brown. 8vo, cloth . . . . . . . . . . . . . . . $5.00 

Cement I nd ustry.-Des cription of Port­
land and N atural Cement Plants in th e  
United States and Europe, with Notes 
)n Materials and Processes in Portland 
C ement Manufacture. 235 pages, 132 
illustrations . . . . . . . . . . . . . . . . . . . . . $3.00 

Cement.-Portland Cement Sidewalk Con­
struction. Based upon the experience 
of many successful contractors. Com­
piled by P. B.. Beery. Paper cover, 27 
pages. Chicago, 1903 . . . .  , . . . . . . . .  $0.50 

Cement.-Portland Cement. Its M anu­
facture, Testing, and Use. By D. B.. 
Butler. Second edition, revised and en­
larged. 8vo, cloth, 396 pages. London, 
1905 . . . . . . . . . . . . . . . . . . . . . • . . . . . .  $5.00 

'Ceme nt.-Practical Cement Testing. By 
W. Purves Taylor. 8vo, cloth, 330 
pages, 142 i llustrations. New . York, 
1905 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3;00 

C e m e nt, L i mes, and P l aste rs. Their Ma­
. terials, M anufacture, and Properties. 

By Edwin C. Eckel. 8vo, cloth, 712 
pages, illustrated. New York, 19 05. 

$6.00 

Cements, M o rtars, and Concretes. Their 
Physical Properties. By Myron S. 
Falk. 8vo, cloth, 184 pages. New 
York, 1905 . . . .  , . . . . . . . . . . . . . . . . . . .  $2.50 

Cement Wo rker's H a n d  Book. By W. H. 
Baker. 1905 . . . . . . . . . . . . . . . . . . . . . $0.50 

Cement and Concrete.-A Treatise De­
signed Especially for American Engi­
neers, Covering the Manufacture, Pro­
perties and T esting of Cement, and the 
Preparation and Use of Cement Mor­
tars and Concretes. Special attention 
is given to the Costs of Cement and 
Concrete for different uses and under 
various conditions. By Louis Carlton 
Sabih. 504 pages, 161 tables of tests. 

$5.00 

Cement.-Hydraulic Cement. Its Proper­
ties, Testing, and U se. By Frederick 
P. Spalding, Professor of Civil Engi­
neering in the University of Missouri. 
Second edition, rewritten. 12mo, x + 
300 pages, 34 figures. Cloth . . . . . . $2.00 

Concrete.-A Handbook on Re-enforced 
Concrete. For Architects, Engineers, 
and Contractors.  By F. D. Warren. 
8vo, Cloth, 268  pages, illustrated. New 
York, 1905 . . . . . . . . . . . . . . . . . . . . . . . .  $2.50 

Conc rete.-A Treatise on . Concrete, Plain 
and Re·enforced. Materials, Construc­
tion, and Design of Concrete and Re­
enforced Concrete. By Frederick W. 
Taylor and Sanford E. Thompson. 8vo, 
cloth, 585 pages, illustrated. New York, 
1905 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5.00 

Con/C rete.-Re-enforced Concrete. By A. 
W. Buel and C. S. Hill.  8vo, cloth, 434 
pages, illustrated. New York, 1905.  

$5.00 

Concrete B l ocks.-The Manufacture of, 
and Their Uses in Building Construc­
tion. Revised from Articles in Engi­
neering News. 8vo, cloth, 200 pages, 
fully i llustrated. New York, 1906 . $2.00 

Concrete Stee l .-A Treatis e  on the The­
ory and Practice of Re-enforced Con­
crete Construction. By W. N. Twelve­
trees. With numerous illustrations. 
12mo, cloth, 218 pages. London, 1905.  

$2.00 

Co n c rete.-Hollow Concrete Block Build­
ing Construction. By S. B. Newberry. 
1905 . . . . . . . . . . . . . . . • • . . . . . . . . . . . .  $0.50 

Conc rete.-Reinforced Concrete. By A. 
Considere. . Translated from the 
French, with a preface and additions 
by Leon S.  Moisseiff. 188 pages, 20 fig-
ures . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2.00 

Concrete.-Reinforced Concrete. With 
full-page and folding plates and 512 fig­
ures and diagrams. By C. F. Marsh. 
4to, c loth . . . . . . . . . . . . . . . . . . . . . . . .  $7.00 

Concrete.-Reinforced Concrete Construc­
tion. Giving in plain and simple lan­
guage the leading principles and ap ­
plications of this modern construction. 
By L. J. Mensch. With numerous il· 
lustrations and tables. Cloth . . . . $2.50 

M U N N  &. C O . s  
Publishers, 361  Broadway, New York. 
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Telephone transmitter, W. W. Dean . . • • • • •  819,267 
Telephone transmitter, Corwin & Parker . . •  819,522 
'l.'eleS����a�ra����t.t:� . .  �����.P.I���: • .  �: • •  �: 819, 059 
Tempo Indicator, F. L. Young • . • • • • • . • . .  819, 113 
Terminal strip, H. J. Guttman • • • • • • • • . .  819, 060 
Testing machine, T. Olsen • • • • . . • • • • • • • • . . .  819, 584 
'rether, W. F. Laws . . . . . . . . . . . . . . . , . . . .  819, 561 
Thermometer, J. Schacht . . . . . . . . . . . . . . . . . 819, 380 
Thill coupling, J. W. Jones . . . . . . . . . . . . .  819,552 
Threshing machine bodies, device for shift-

ing, H. J. McNeill . . . . . . . . . . . . . . . . . . . 819,581 
Ticket case, N. W. Moore . . . . . . . . . . . . . . . .  819,574 
Tire, cushion, F.  M.  Ashley • • • • • • • • . • • • . .  819, 036 
Tire for road wheel,S, elastic, E. C. F. 

Otto . ; ; . . . . • . . . . . . . . .  '; . .. . . . . . . . . . . . . . .  819, 374 
Tire .. pneumatic, C. R. .Twitchell . • • • • • • . • •  819,387 
Tire, vehicle wheel, V. E .  Belledin • • . • . . . .  819,503 
Tires on ' the rims of vehicles, appliance for 

putting, L. G. Morrill . . . . . . . . . . • . . . . • .  819,156 
'robacco pipe cleaner, W. M. Kendall . • . •  819 555 Tobacco pipe condenser, C. G. Buschow; . . . • 819:513 Tobacco plug holder and cutter, combined, 

J. H. Cobb . . . . . . . . . . . . . . . . . . . . . . . . . . .  819,207 
Tongs, W. H. Markland . . . • . . • . . . . • . . . .  ' 819, 359 
Tooth spreader, J. E. Herman . . . • . . . . . . . .  819, 136 
Toy fish tank, Eo. T. Sulzer . . . . . . • • . . . . . .  819, 468 
Toy motor vehicle, G.  O. Hawke • • . . . . . .  819, 653 
Toy, mUSical, A. C. Fechtig, . . . • • • . . . . . . . .  819,051 
Traction engine, O. O. Heggem • • . . . . . . .  ; 819.226 
Trimming knife and guide, J. B. Allen . . . .  819,034 
Triple gage, butt gage, and tool holder, P. 

Gyssler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819,541 
Trolley wheel guard, Lane & Gulnick • • . . . •  819, 146 
Truck, J. F. Firestone . . . . . . . . . . . . . . . . . . .  819, 053 
Truck bolster. car, J . C . .  Wands • • • • • • • • . •  819, 188 
Truck, car, C. T. Westlake . . • • . • • • . • • • . .  819, 480 
Trucks, construction of car, Wright & 

Stebbins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819, 1 1 1  
Tubing bending device, W. J. Herr . • • • • •  819, 545 
Tumbler closure, hermetic, W. A. Lorenz . 819,237 
Tunnel roof shield. J. C. Meem • . . • . . • . • . • • •  819,361 
Turbine bucket wheel, J.  Wilkinson . . . • • . .  ; 819, 106 
Turbine, gas. Shoemaker & Lithgow . . . • • •  819,089 
Turbine, multistage steam, J. Stumpf . . . . . . 819,616 
Turbine operating system, gas, H. F. Black-

well . . . . . . . . .  '. ' . . . . . . . . . . . . . . . . . . . . . . .  819,202 
Twine holder and take up, F. W. Copcutt . 819, 521 
Typewriters, ball retaining and locating de- . 

vice for, W. R. Fox . . . . . . . . . . . . . . . . . .  819, 270 
Typewriting machine, E. G. Latta • • • • • • • •  819, 353 
Typewriting machine, Moyer & Latta . • . . . .  819, 365 
Typewriting machine tabulating mechanism, 

H. Jarvis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819,433 
Typewriting machines" securing means for 

the hangers of, H . . A. Moyer . . . . . . • . .  819, 366 
Umbrella runner or notch, C. MacMillan . . . •  819, 238 
Universal mill, K. C. Gardner . • . . . . . . . . . . .  819, 538 
Valve, C. V'. Roberts . . . . . . . . . . . . . . . . . . . . .  819, 378 
Valve and Ignition mechanism for Internal 

combustion engines, H. Austin • • . . . . . .  819, 116 
Valve, gate, W. E. Crist . . . . . . . . . . . . . . . . . . .  819,1111 
Valve indicator, G. P. Vincent . . • • • • . . • • • •  819, 185 
Vapor generator, R. F. Driscoll • • •  �· • • • • • • • •  519,211 
V ehicle, F. ' J. Newman ; . . . . . . . . . . . . . . . . . .  819,244 
Vehicle loader, F. D. Aucutt . . . . . . .. . . . . . .  819, 331 
Vehicle lock shoe, .1,. G. Gallup . ,  • • . . . . . . . . •  819,214 
Vehicle movements, app.artJ,tns for: recording, 

B. F. Teal . . . . . .. . . . . . .- . . . . . . . . . . . . . . . . .  819,618 
Vehicle scraper, J. M: Johnson . : . . . . . . . . .. . .  .819,658 
Vehicle wheel, M . . Bunker . . . . . . . . . . .  , • . . .  819.039 
Vehicle wheel, S. S .  & W. Childs, Jr . ·o" . . . .  819, 337 
Vehicle . wheel, J.  F. De Jarnette . . . . . . . . . .  819. 344 
Vending machine, coin-actuated, J. J. Green 819; 422 
Vending machine delivery deVice, D. · K. . 

Wenrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819,393 
Vessel; dnmplng, P. Constantene . . . . • • . . • •  819,6\11 
Vibrator applicator ,and connection therefor, 

C. H. Richwood"' . . . . . . . , . . . . . . . . . . . . . . .  819, 458 
Violin, E. Carson . • . .  ' . . . . . . . . . . . . . . . . . . .  " 819,205 
Vote registering machines, ballot ' member 

for, D. L. Newcomb: . . . . . • . . . . . . . . . . . .  819, 306 
Voting machine, . P. Yoe . . __ .. .  , . . . . .  819,684, 819, 685 
Voting machine, W. H. Dana . . .. . . . .  ' . .- . . . .  819, 692 
Vulcanized material and making . • th,e same, 

F. Ephraim . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819, 529 
Wagon body, P. C. Gerhart . . . . . . . .  .- . . . .. . . 819,057 

�:���ge 
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Washer. See Gas washer. 
Washer making machine, H. C. Hart • • • • • • •  819,543 
Washing machine, R. L . .. Weame . . . . . . . . .  819,102 
Washing machine, J .  Matt . . . . . . . . . . . . . . . 819,152 
Washing machine, Ruhlman & Miller . . . . . .  819,254 

;:���\h��ter.:,
a���:r. �i."T: ' o�;"';itf : : : : : : : : :  m:�� 

Water wlleel regulator, G. H. Bailey . . . . . .  819. 629 
Waterproof fabric, F. C. Overbury . . . . . . . . •  819,450 
Weighing apparatus, G.  Kley . . . . . . . . . . . . •  819, 558 
Weighing apparatus, automatic, B. Simons.  819, 610 
Wheat shocker, G. R. Keltner . . . . . . . . . . . . . 819. 554 
Wheat temperer and heater, 1 . J. Mills • • . •  819,240 
Wheel fastener, E. ,A.  Johnston . . . . . . . . . • • • . 819,434 
Wheel - mount, vehicle, G. D. Munsing, 

819. 302, 819, 303 
Whistle, P. .A. Mortensen . . . . . . . . . . . • . . . • 819,076 
Window SCI'een, fiexlble, J. Angeletti . . . . . . .  819,396 
Window sill, W; Corbett· . . . ; . . . . . . . . . . . . . .  819,041 
Wireworklng machine, Watkins & Skellen-

ger . . . . . . . . . . . . . . . . . . .  819,479, 819,622, 819, 623 
Wlreworking tool, McKinney & Henderson. 819,304 
Wrench, L. T. Wever . . . . . • . . . . . . • • . . • . • •  819, 192 
Wrench, C.  H. Noyes . . . . . . . . . . . . . . . . . . . . 819, 246 
Wrench, Stewart & Mowrey • • • • • • • •  t • • • • • •  819,614 

DESIGNS. 
Book cover, W. M. Rhoads . . • • . • • • • . • . • • • • •  37,976 
Clock frame, S. M.  Lawson . • • • • • . .  37,972 to 37,975 
Comb, hair, W. C. Smith . . . . . . . . . . . . . . . . . . .  37, 979 
Glass cigar and ash tray, E. Schwab . . . . . . . 37,977 
Glass refiector, O.  A. Mygatt . . . . . . . . . . • . . . . .  37, 984 
Glass reflector for artificial lights, pris-

matic, O. A. Mygatt . . . . . . . . . . . . 37,981, 37, 982 
Glass refiector, prismatic, O. A. Mygatt . . . . .  37, 983 
Pen holder, fountain, ' .F. A. Weeks . . . . . . . . . . 37, 978 
Refiector, O. A. Mygatt . . . . . . . . . . . . . . . . . . .  37, 985 
Rug, A. Petzold . . . . . . . . . . . . . . . . . . . . . 37, 986, 37, 987 
Scraper, E. R. Deming . . . . . . . . . . . . .  ; . . . . . .  37;980 
Watchcase, J. Bain . . . . . . . . . . . . . . . . . . . . . . . . 37,971 

TRADE MARKS. 
Ale, James Hanley Brewing Co . . . .. . . . . . . . . . 52,036 
Ale, ginger, A. S.  Holberg . . . . . • . . • • . . • • • • . •  52,000 
AntiseptiC solution, N. M. Hoon . . . . . • . . • • . •  52,142 
AntiseptiC solUtion, J. H. Elberhardt . . . . . . .  52. 171 
Antiseptics and deodorants, Farbwerke vorm. 

Meister Lucius & Bruning . . . . . . . . . . . . . .  52., 135 
Asphalt, Warren Chemical and Manufactur-
. ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,049 
Awls and punches, belt, Green Tweed & Co. 52.035 
Axes, adzes, and hatchets, F. W. Peck . . . .  52, 106 
Axes and hatchets, National Cutlery Co . • . • .  52,013 
Bacon and hams, John Morrell & Co. . . . . . . .  52,211 
Baking powder, Sprague, Warner & Co . • • • • •  52, 185 
Balls, golf, A. G. Spalding & Bros . . . • . . . . . .  52, 125 
Beer In bottles, Cleveland & Sandusky Brew-

Ing C'o. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,091 
Beer, lager, Olympia Brewing Co. . . . . . . . . .  5 1 , 997 
Beer, lager, Joseph Schlitz Brewing Co . . . . . 52, 011 
Biscuits, J. Neurihrer . . . . . . . . . . . . . . . . . . . . . .  52. 213 
Biscuits known as rusks, Holland Rusk Co . . 52,206 
Bone for case-hardening, coloring, and an- -

nealing, Rogers & Hubbard Co . . . . . . . . . .  52,082 
Books on salesmanship, National School of 

Salesmanship . . . . . . . . . . . . . . , . . . . . . . . . . .  52,078 
Boots and shoes and leather for their manu­

facture, leather, Rice & Hutchlns.52,OOO , 52,001 
Boots and shoes, leather, A.  S. Fearey . . . . .  52,009 
Boots and shoes, leather, E.  S. Woodbury & 

Co. . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . .  52,084 
Boots and shoes, leather, L. Wiebke . . . . . . . .  52, 120 
Boots and shoes, leather, Randall-Adams ·Co. 52,217 
Boots and shoes, . leather, V. Schoenecker 

Boot and Shoe Co. . . . . . . . . . . . . . . . . . . . .  52.222 
Brandy, cognac, A. C. Meukow & Co . . . . . . . .  52.208 
Brazing compound, R. Y. Bowlby & Co . . . . .  52, 1 68 
Brushes, Ihle & Grupp . . . . . . . . . . . . . . . . . . . .  52 , 143 
Bust forms, Wright & Co . . . . . . . . . . . . . . . . . . .  52.050 
Butter, S. T. Ede.! 's Sons • • • • • • . . . . . . . . . . . .  52,249 
Candies, C .  E. Underwood · ;  • • . . . .  ; . . . . . . . . . .  51 ,978 
Candy, Brandle & Smlth Co . . . . . . . . . . . . . .  : .  52,005 
Candy, Dilling & Co. . .  . . . . . . . . . . . . . . . . . . . .  52,062 
Candy, H. L. Hildreth . . . . . . . . . . . . . . . . . . . . . 52,07(} 
Candy, chocolate coated, Hook & Crowntl.ld . 52, 071 
Candy, mint, Manufacturing Company of 

America . . .  . . . . . . .  . . . . . . . .  . . . . .  . .  . . . . .  52, 075 
Candles and tapers, Price's  Patent , Cundle 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . • . . .  52,079 
Canned fish, Gennerlch & Von Bremen . . . . . .  62,199 

, .  

GOING ABROAD ? 

Latest Addition to the Cruising' Fleet o.f the Hambmg-American Line 

The s p e c i a l l y  e q u i p p e d  IIl a g n i f i c e n t  t w i n - s c r e w  
S. S .  OCEAN'A. 8.000 TONS. 1 7  Knots Speed. which will sail 

FroIn NEW YORK, June 23, 1906 
For SCOTLAND. ICELAND. 

SPITZBERGEN and NORW AY 
THE LAND OF THE MI DNIGH T  SUN 

The Itinerary includes : Cuxhaven to' Leith (Edinburgh) ,  stay 39 hours. Kirkwall (Orkney Islands) , 4 hours. Thorshavn (Faroe Islands) ,  5 hours. Reykjavik, 21 hours. Sneefells,.JokuU, 
Staalbierg, 'sBfjord, 4 hours . . 8vJafjord, Akreyrl, 5 hours. Advent Bay (Spitzbergen) ,14 hours. 
Bell Sound , 8 hours. North Cape, 6 hours. Hammerfest, 4 hours. Tromsoe, 21 hours. Olger­
mulen, 9 hours. Maraak , 6 hours. Oud van&:en , 12 honrs. Bergen, 35 hours. Cuxhaven , and 
thence to Hamburg. Total distance, 4,!j60 mlles. . 

. 

Duratlon Qf Trip • • •  36 DAYS Cost. Including $265 d Terminating at HaIllburg " . ' all expenses . • 
upwar 

Special arrangement m(Zy be made with the Company .for 1 eturn passage .from Europe : also to join the cruise at Hamburg or Edinburgh, if you are already 
booked to sail.for Europe by an earlier steamer or by another line. 

Eleven other shnllar orulses. varying in duration, cost ' and direction, by the superb 
steamers BI,UECHER, PRINZESSIN VICTORIA I,UISE and METEOR, starting from Ham­burg during June, July and August. 

HA;;;�RG�A:EfRtic��
ars �IN�f�" 

Offices. 35-37 Broadway. New York > ��. 
BOSTON, 9" State St. PHII,ADEI,PHIA, 1229 Walnut St. CHICAGO, 159 Randolph St. 

ST. I,OUIS, 9"1 Olive St. 

HOLLOW CONCRETE WALLS 
AND PARTITIONS 

TWO-PIECE SYSTEM WOULD YOU LIKE TO LEARN 

PATENTED 

Ail ahout ,the two-piece wall containing the header 
bond. made of 'llrue Concrete, stronger in a 1 to 10 
�
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damp sand and cement is 
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set of which all tne different 
widths of wall from <% in. to 

. 36 in. can be made by simply 
c h a ngi ng t h e  adjustment, 
making a wall 50 per cent. hol­
low t containing an air cbam­
ber, both in the horizontal and 
perpendicular. through which 
mOisturet heat and cold can-
���d���

e
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a
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'Fs���Y��3 g::11�:di� ibi����� 
pressed. One thousand sq. ft. of wall per ten-hour day 
madet cured and cared for with nine men-tbree timps 
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prospectus-free for the asking. 

TH E  AMERICAN HYDRAULIC STONE CO ., Centul'Y Bldg . •  Denver. Colo. 

" In the Engineering News of October 5th and 12th, '9"5, were published the papers award.ed the first 
!,nd second prizes in a widely advertised competition, each of which papers is a very able treallse advocat­lng our system of concrete construction." 
HMuItum in Parvo" 
Architects, Draughtsmen; 
Tool and Pattern Makers. 
ElectriCians, Real Estate I<...:-----------_="""-..,.,-="":-:=-l-..... ...,.... .... �=;:__, 
Meh, Students, Everybody who has occasion to draw should send 
one dollar at once for ' 

THE READY DRAUGHT I N G  I N STRU M ENT 
Invented by  a correspondent school student, who wished to  save the 

COi:3t of instruments; "necessity" bere 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-Hquate, 

Compass, Triangle, or Protractor. It finds diameters and degrees at 
a single glance, and there's 110 adjustment of compass points ever re­

qUired. A time and money saver which everyone can a1ford to possess. Made 
of aluminum ; highly polished. $1.(0 prepaid. with full instructions. Your 
money returned If not ent.irely sati8fied. Don't delay ; write to-day. 

R EADY M A N U FACT U R I N C  CO. 
60 1 Livi ngston B u i l d i ng, Rocheste r, N. Y. ,  U .  S. A .  

Mullins Pressed Steel Boats Can't Sink 
Easier to Ro'W-Absolutely Sate 

Made of pressed stee1,withair chambers in each end like a life boat. 
Can't leak-crack-dry out or sink-last a lifetime. Every boat 

guaranteed. The ideal boat for families-surnmer 
resorts-parks-boat liveries, etc. Strong-Safe­
speed y .  Write today for our large catalog of row 
boats, motor bOAts, hunting IUld 1iishlng boata. 

Tho W. H.  Mullins Co. , 11S Franklin St., Salem. O. 

INDUSTRIAL OPPORTUNITIES 
on the 

LEHIGH VALLEY RAILROAD 

(�.>,\ . .. •. ... . " ' . ' � 
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 

P. H. BURNETT. Industrial .IIgent, 
143 Liberty St •• N. Y. 
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On Water 
Or Wheels-

Dixon makes the Graphite 
that makes the Motor go. 

D ixo n ' s 
M oto r 

G ra p h ite 
for Motor Boats, Motor Cy­
cles and Automobiles. No 
lubricant like it. It means 
more power, more speed, 
more ease, less wear and 
worry. Write for book on 
m o t  0 r lubrication. It's 
knowledge worth having. 
Address, 

Department W, JOSEPH DIXON CRUCIBLE CO. , Jersey City, N. J .  
1 7;j  b.p. engine only, $33. 1 5  

J h. p. engine ollly, 44 .00 

'DETlWIT Motor New Model 
�U'J.t):MAR.Dlt 1 9 0 (, 

T he �moothest Thing That Runs 
N olae, Friction and Uncertainty reduced to It minimum. 
The resqlt of a high standard of manu facturing-which means every 

piece of metal tested-not by rule at thumb, but by scientific methods, 
on a ;:�'O�:d�;n�:u�;!;,

o��:\f�TPROeiT AUTO-MARINE MOTOR 
passes in Its various stages under one organization head. -

We are making 10, 000 Auto-Marine Gasoline engines 
this year, not merely ��emb1ing parts made in various factories. 

WE MANUFACTURE THE MOTOR COMPLETE 
AND GUARANTEE EVERY MOTOR WE MAKE 

f% H. P. ,  $33 . f 5. Englne only 
3 H. P. will develop 4 H. P., $44;00. Engine only 
Adj!��f:t���������� Pa:rP��d1ii:: �tut5�:!ki��n��e

w�tfh:;: !��� 
satisfactory gasoline engines for power purposes bmlt. 

Write for Catalog describing Auto-Marine Motors 1 to 20 H. P. and Auto Adjustable Governor. 
DETROIT AUTO-MARfNE CO. 

75 E. Congress St. , Detroit, Mich. 
'F. G. H�LIi� :O���;��;i:J!rp

�;�eet, New York 

The only builders of Auto-Marine Engines 
in the World 

We originated the 
Steel Fil!l!1Jirg Rod� ���� a:iif'�:'�he 

h�e
e�:njl_ 

around Rod for the novice, on 
accoun!> of its durability-for 
the exp�rt angler who appreciates 
perfec, " bang " and delicate ac­
tion. Look for our llame and ad-

���l:��k:���tt��. 
reel seat of the 

Send for beautiful Catalog 
showing Rod8 f'or all fishing 
and our Combination J�eel 

and Handle, which Is au 
excellent feature. 

THE HORTON MFa. CO. 58 Horton g'treet Bristol, Conn. 

t\�ot���d
�rl

�'f..?i.��n§t�;� 

REO IPROOAT ING  AUTOMAT IO DR ILL 
" i  II t 

Useful for drilling holes wh �re Braces, Breast Drllls 
or Hand Drills are inconvenient. Maximized Power and 
Minimized Friction. Catalogue tells a!!,--free. 
GOODELL·PRATT COMPANY .  Greenfield, Mass. 

Scientific Amerlca.n. 
Canned fruits and vegetables, Bloomington 

Canning Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,129 
Canned fruits and vegetables, Torsch Pack� 

ing 0''0. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52, 163 
Canned or bottled vegetables, Gennerich & 

Yon Bremen . . . . . . . . . . . . . . . . . . . . . . . . . • •  52,201 
Canned oysters. Gibbs Preserving Company of 

Baltimore City . . . . . .. . . . . . . . . . . . . . . . . . .  52,200 
Canned sea foods, Snow Flake Canning Co. . .  52,254 
Canned vegetables, llJ. V. Stockham . . . . . . . . .  52,219 
Canned vegetables, �axter Bros. Co . . . • • . • . .  52,242 
Cards, playing, New York Consolidated Card 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,014 to 52,019 
Cards. playing. United States Playing Card 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,025 to 52,029 
Cement, Portland, W. H.  Meserole . . . . . . . . . 51.996 
Chocolate, Runkle Brothers . . . . . . . . . . . . . . . .  51,044 
Chocolates and p�'-eparations therefor, Ar-

. buckle Bros. . .  . . . . . . . . . . . . . . . . . . . . . . . . .  52,054 
Cigarettes, Butler-Butler, 

5 1 . 960, 51,961, 52,058, 52,059 
Cigars, Electric Cigar Co. . .  . . . . . . .. . . . . . . .  51, 965 
Cigars, Sancbez & Haya Co. . . . . . . . . • . . • . • •  52,002 
Cigars, cheroots, stogies, and tobacco for 

making s�me, H. P.  Strause . . . . . . . . . . . . 52,003 
Cigars, little, Butler-Butler . . . . . . . . .. . 52.057, 52,060 
Coal and coke. HulI Coal and Coke Corpora-

tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52,072 
Coats, overcoats, pants, and vests, Oehm & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52,159 
Cocoa, Runkel Bros. . . . . . . . . . . . . . . . . . . . . . . .  52.043 
Cocoa and chocolate products, F. Blscholr . . . 52,123 
Cocoa and preparations therefor, Arbuckle 

Bros. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,0'53 
Colree, C. S.  Morey Mercantile Co . . . . . . . . . .  52. 130 
Colree, Meyer Brothers Colree and Spice Co . . 52. 209 
Collars, Earl & Wilson . . . . . . . . . . . . . . . . . . . .  52. 132 
Combs, Dr. H. Traun & Sohne . . . . . . . . . . . . . . 52,192 
Cordials, BasHea & Calandra • • . . • • . .  ". . . . . .  52,241 
Gorks, O.  Heyman & Co . . . . . . . . . . . . . . . . . . . .  52,069 

The Car of Proven Reliability 
When you buy the 1906 Haynes you are invest- elusive proof 'Of reliability and economy of op­

ing in a car of proven n'Ot merely promised per- eration. The parts that made this trip possible 
formance. No more severe test has ever been -the roUer-bearing engin es, master clutch, tran s­
�iven an automobile than the Haynes received mission, universal joints, lubricating and cool­
tn its trip from New York to Chicago last January. ing systems, roller pinion, rear axle, etc. , are 

IIOO miles of hnb-deep mud and snow, over the found exclusively on the Haynes. They are fully 
steep grades of the Cumberland Mountains, at a described in our new catalogue. When sending 
repair expense for the entire trip of $2.50, is con- for it, address Desk 1, 3 for prompt attention. 

The Haynes is the highest-powered shaft-driven car built. 

.. The Car the Repairman Seldom Sees." 
HAYNES AUTOMOBILE eG. 

Oldest Automobile Manufacturers in America 

KOKOMO, IND. 
NEW YORK, 1715 BROATJWAY 

MEMBERS A. L. A. M. CHICAGO, 1420 MICHIGAN AVE. 

Model " R" Four-Cylinder Touring Car 
Vertical roller-bearing engines, Cy Iinders cast 

separately 5� x 6  inches, £; H. p. An exclusive 
transmission that absolutely prevents stripping of 

�;:��l r;�!!���i�:�lin��;��mClu!�gi���a�:�a� 
Corn starch or corn flour, New York Glucose 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,214 ; 

faces and takes hold without jerking. Shaft 
drive. Exclusive universal joints that :prevent 
wear on pins. Sprocket and Roller PinIOn and 
perfect Rear Axle, all exclusive. Roller bearings 
throughout. lOS-inch wheel base, 54-inch ton­
neau, seatiu� five people. Four to 60 miles an 
hour on high gear. Weight 2,750 Price 

Corsets, Birdsey Semers Co. . . . . . . • . . . • . . • •  52,032 
Corsets, Downer, Hawes & Co . . . . . . . • • . . • • .  52.034 
Corsets, Rosenbaum Co. . . . . . . . . . . . . . . . . . . . .  52.0'41 
Cotton piece goods, Massachusetts Cotton 

Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51,994 
Cotton piece goods, I. Gelbtrunk . . . . . . . . . . . . 52,093 
Cotton piece goods, Massachusetts Cotton 

Mills . . .  . . . . . • . . . . . .  . . . . . . . .  . . . . . . . . .  . .  52,154 
Cotton piece goods, sheetings, shirtings, and 

drills. Sulrern & Co. . . . . . . . . . . . . . . . . . . .  52.047 
Cream. cold, Fischer Chemical Importing Co. 52, 136 
Cream, facial, Halderman & Michael . . . . . . .  52.141 
Cream for the skin. Pond' s  Extract Co . . . . . . 52 , 1 0'8 
Oreams, face, F. F. Ingram . . . . . . . . . . . . . . . . .  52, 177 
Dampers, bot air and smoke pipe, S. M.  

Howes Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dental rubber. Traun Rubber Co. • • . . • . . • . . .  

Dentifrice, Blumenthal Bros. . . . . . . . . . . . . . . . 

Dentifrices in powder, paste, or liquid form, 

52,046 
52. 191 
52, 167 

Pond's Extract Co . . . . . . . . . . . . . . . . . . . . . 52. 109 
Diaries, W. II. Lee . . . . . . . . . . . . . . . . . . . .. . . .  52.0'38 
Dyes, anllln, Cassella Color Co . . . . . . . . . . . . .  52,090 
Dyestulr, Badische Analin- & Soda- Fabrik, 

52,223 to 52.240 
Extract. chestnut oak, C. A. Spencer . . . . . . .  52. 255 
Felt, prepared roofing. E. A. Laughlin • . . . . • 1i2.012 
Felt, roofing, sheatt.ing, and building, Warw 

ren Chemical and Manufacturing Co . • . •  52.048 
FenCing, wire, Lion Fence 00 . . . . . . . . . . . . . . .  52,039 
l1'ish, salted and boneless, ,1. W. Beardsley' s  

Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52, 144 
Fish. salted and boneless cod, J. W. Beards-

ley ' s  Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52. 145 
Flash-light compounds, H. P'fabe . . . . . . . . . • 52. 21 6 
�"'lavoring extracts, Sprague, Warner & Co . •  52,112 
Flour, wheat, Egerton Bros. • • • . . • . • . . . • . . •  51,964 
Flour, wheat, P. na ussa & Co . . . . . • . . • • . • . •  51,985 
Flour, wheat, Sheffield-King Milling Co . . . . . •  52.045 
E'lour, wheat. Goo.(liander Milling Co . . . . . . . • 52,139 
Flour, wheat, Lawrenceburg Roller Mllls Co . •  

52, 151, 52, 152 
Flour, wheat. Waterloo Milling Co. . . . • . . . •  52, 164 
Flour, wheat, Collin County Mill and Ele-

vator Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52.194 
Food for horses and cattle, molasses, E. P. 

Mueller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52.156 
Fruits. dried, Gennerich & Von Brewen . • . . .  52,200 
Furs, dressed and dyed, Atlantic Chemical 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52,031 
Garments, certain named, Thompson & 

Christie . . . . . . . . . . . . .  : . . .. .. .. .. . . . .. . .  52,115 
Gloves, Fownes Brothers & Co . . . . • • . . . . . . . .  52, 137 
Glycerih. Price' s  Patent Candle Co . . . . . . _ . . 52, 110 
Gold, silver, almniniuID, composition, or other 

metal leaf. l1ackage rolls of, W. H.  Coe 
Manufacturing Co . . . . . . . . . . . . . . . . . . . . . .  52, 117 

Grape vines, cuttings, scions, grafts, etc . •  
Stark Bros. '  Nurseries and Orchards 
Co. . .  . . . . . . . . . . . .. . . . . . . . . . . . . . . .  52. 113.  52. 124 

Hair nets. A. G. JennIngs . . . • . • . . . . . .  52. 146. 52,147, 
Handkerchiefs, Cochrane Manufacturing Co . . 51,962 
Harvesters, InternatiOJ,1al Harvester Company 

of America . . . . . . . .. . . . . . . . . . . . . . . . . . . . 52,016 
Harvesters, mowers, 'and reapers and sepa-

rate parts th"reof, International Har-
vestet Co. of America . . . . . • . . • . . . . . . . .  52.096 

Hats and caps, F. Shollle & Co . . . . • • • • . . • . .  51,973 
Hats and caps, John B. Stetson Co . • • • • • • . .  51,990 
Hats and caps, F. Schoble & Co . . . . . . . • . • • •  52.083 
Hats, Panama, " Lustig Bros. . . . . . . • . . . . • . . .  51,970 
Heel and black ball and polishing wax for 

shoemaker's use, P. Ostermayer . . . . . . . •  52,2 15 
Horses, elastic foot coverIngs, M. Hallanall . . 52,095 
Hosiery, Buster Brown Stocking Co . .  51,981, 51, 982 
Hosiery, O'Callaghan & Fedden . . . . . . . . . . . .  52, 158 
Ice cream, ices. RI\d frozen custards, J. M. 

Horton Ice Cream Co. . . . . . . . . . . . . . . . . .  51,969 
Ice shaving machines, C. C. Clawson . .  51,983, 51,984 
Insect killer or exterminator, Dr. Hess & 

Clark . . . . . . . . . . . . . . . . . . . . . . .  d . . . . . . . . . 52, 175 
Laxative, Dr. Shoop Family Medicine Co • . . .  52,247 
Leggings, Rosenwasser Bros. . • . . . . . . • . . . . . .  52,042 
Leggings, leather. Chanavas & Slazenger . . . • 52,245 
LIniment, Minard's Liniment Manufacturing 

Go . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52,210 
Liqueurs or cordials, L. Brugerolle . . . . . . . . . •  52 , 1 69  
Lozenges or tablets for fermentation pur-

poses, Kelilac Co . . . . . . . . . . . . . . . . . . . . . . . 52. 149 
Lubricating grease, A.  Oook' s  Sons . . . . . . . . . .  52, 007 
Magazines, monthly, ,1ohn Lane Co . . . . . . . . . . 52,073 
Magazines, monthly, BookwKeeper Publishing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52.089 
Manifolding devices, Philip Hano & Co . . . • • •  52�021 
Medicinal plasters, ,1. M. Grosvenor & Co. ,  

51, 989, 52,140 
Mediclna). preparation for diseases of the 

blood and skin, Dr. Peter Fahrney & 
Sons Co. . . . . . . . . . . . . . . . . . . . . . . . . .  . . • . . . 52,246 

MediCine, cathartlc, Sterling Remedy Co . . . .  52,189 
Milk, condensed, Borden' s  Condensed Milk 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52.243 
Mops. Estes Mills . . . . • . . . . • . . • . . . .  52.063 to 52,067 
Nails, corrugated brass shoe, River Co . . . • . .  52,022 
Needles. self-threading, London Needle Co • • .  52. 1 04 
Negative intenSifiers, Kirk-Geary & Co . • . . . .  0" 1 03 
Newspaper, weekly, American Standard Pub-

lishing Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  52. u52 
Oil. castor, Griggs, Cooper & Co . . • . . • • • • • • • 52,172 
Oil meal, linseed, E. F. Darrell & Co . • . • • • •  52.197 
Oil, olive. Chafl'ard & Couderc . . . . . . . . . . . . . .  52,244 
OilS, lubricating, American Petroleum Pr()o 

ducts Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52.051 
Oils. lubricating, Wilburlne Oil Works . •  , . . • 52,. 121 

$3,500, f. o. b. Kokomo. Fnll 

THE great rust-resisting coating for struc­
tural iron and steel work, gas tanks, 

elevators, steel cars, bridges - anything 
metal exposed to corroding influences. 

I R O N H I D E  
is impervious to the action of sulphureted 
hydrogen and all deleterious gases. It poss­
esses impermeability, durability, elasticity, 
toughness, fineness and smoothness. It 
covers 25 per cent more surface than 
red lead and is more durable. Ready to 
use. Write for descriptive circulars, etc. 

PATTON PAINT CO. 
221 Lake Street 

LET US B E  YO U R- FACTO RY 
W R I T E  F O R  E S T I MATE O N  A N Y A R T I C L E  

Y O U  W A N T  MA N U FA C T U R E D  STA M PINGS.  M ODELS,  E X PE R .  WORK W RITE FOR FREE BOOK LET 
THE C LO B E  M A C H I N E  &. S T A M P I N C  CO. 

9 7 0  H a m i lt o n  S t . ,  C l eve l a n d ,  O .  

[-U!l�ail:.lIm Corliss En ine., Brewers 
and Bottlers · Machinery. "HE VIT,TER 
MFG. CO. 899 Clint'On St., Milwaukee, Wis. 

MODELS &. E X P E R I M E N T A L  W O R K .  
Inventions developed. Special Mach inery. 

E. V_ BAILLARD .  24 Frankfort Street . New York. 

RUBBER Expert Manufacturers 
Fine Jobbing W'Ork 

PARKER, STEARNS &. CO., :2128.229 South Street, New York 

Milwaukee,  Wis. 

SOCIALISM 
IJChe most important question of the day. Get posted. 
:Read the greatest Socialist magazine in tbe world. 
3CKJ,OOO circulation . Send IDe. silver for one yea-r's trial. 

GA YLORD WILSHIRE, Editor 
" Wllsh1re's Magazine," 8�O Black Bldg' . •  N. Y. ()1ty 

FOR SA LE 
1�0 Phonograph �pring Motors. 

1 �O Revolving Counter Stools. 
l�O l!J(-inch Electric Bells. 

11)0 Pearl Push Buttons. 
1 8 1 4  E. 40th Street. N. E . ,  CLEVELAND, OHIO.  

Oranges, lemons, a n d  grape fruit, Fernando B E A WAT C H M A K E R Fruit Growers' Association . . . . . . . • . . . . • 52,251 . Dies, Tools, Models and Special Machinery. �';���';:;'M'�:':�" :':' Paint, metal and wood preservative, Toch Send for our free book, How to be a Watchmaker. Stone 

paiJ,
ro:ed, . F·. ' 0: 'Pie�c

'
e
' 'c�: : : : : : : : : : : : : : : : : gt;��� SchOOl of Watchmaking, 004: Globe Bldg., St .  Paul, Minn. 

Paint, waterproof structural and roof, i" t 
lantic Relining Co. . . . . . . . . . . . . . . . . .  , . .  (,2.055 

Paint, waterproofing, Toch Bros. . . . . . • . . .  51,975 
" :Oaints, enamels, varnishes, etc. , oil and var� 1 nish, Gerstendorfer Bros. . . . . . . . . . . . . . • .  5 1 , 988 

ra;!1ts, metallic, Toch Bros. . . . . . . . . . . . . . . .  91, 977 
PaiL �� ,  oil and water color, Columbia Refin-

ing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E2 ,006 
Paints, reads mixed, Toch Bros . . . . . . . . . . . .  5 1 ,974 
Paper. roof and building. F. W. Bird & Son . 52.087 
Pencils. lead. American Lead Pencil Co • • . . •  52. 1 65 
Pens, fountain, L. E. Watf'rman Co . . . . • • • •  5 1 , 993 
Pens, steel, Dreka Co.. . . . . .  : . .  " . . . . . . . . . .  52,008 
PetroJeum or mineral jelly, V, ��burine Oil 

Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52,122 
Pharmaceutical preparations. -"-�iuyd Bros . . . . 52, 178 
Pianos and electrical plhye :f" for pianos, 

electrically played, Stoke! & Smith Co . . 52,114 
Pllls. J. A. McKee . . . . . . . . . . . .  " . .  " . . . . . . .  52,179 
Plasters, A. R. Idone . . . . . . . . . .  " "  . . . . . . . . . .  51,968 
Plows and cultivators. Vulcan Plcw Co . • . . •  52, 116 
Plows and parts thereof, Collins 00 . • . . • • . • .  52,092 
Potatoes, Irish and sweet, Eastern Shore of 

VIrginia Produce Exchange • • • • • • • • • • • •  52,248· 

MODELS 1 0  INVE NTIONS PERFE C T E D  
U N I O N  M OD E L  W O R K S  &: GEARS @ 1 9 3  S o  CLARK ST C H ICAG O.  

M ODEL AND EXPER IMENTAL WORK .  
l!Jjectricai and ·M·echanical Instruments. Small Mach'y 
EbwARD KLEINSCHMIDT. '82 W. Broadway, New York 

M O D  E L S tC�)ff2A�/�g���If'X,9G��L� ESTA BL ISHED 1867.1a W R I T E  FOR C A T A L O G U e  O F  M O D E L  S U P P'Ll E S 

Are..lo��lntr�'J.}:;g�t��lm�'li Model or Experimental 

WHAT WE DO-HOW WE D O  n 
will be sent to YOu on request. 

KNICKERBOCKER MACHINE WORKS, Inc,. 
8·10.12 "one. Street, New York. 

HOEFT &. M O O R E ,  Chi cago, U. S.  A 
OF'PICI< '-5 87 f ' " '' A V ''''I E.. WOHK:L ll<t>l�"- k F""NO<;LH< �T" � ['t0 

STUDY ELECTRICITY 
��Jtg�eEv��rrlc�yr �:�l;r�¥

r
�f�:itio�

r
J�� 

100 experi men ts, Let us tell you the l'Ow 
price of our Laboratory. 

COLUMBIA SCHOOL SUPPLY CO. 
Indianapolis, Ind. 

MultIpolar Dynamo or Motor. Will light !fr:e�;�S:;/:��k', ;tu�· o� 'fi�i�hrl�tPr��!, 
c$6t

.
i05� �l� 

kinds of special apparatus built for RlllfLteUrs, inventors, 
and experImenters. Light manufacturing. Evervthing 
electrical in any quantity. Send for our second-hand 
barg'sin list and catalog'. T. B1JSFORD ELECTRIC WORKS, 
�6 ClarkSl)n Court, ChiC:l£;o. Ill. 



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. 

q�. � . 
Dept. V, 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 1 5 7 9  N E W  YORK 

Scr¢w macbin¢ 
111 Products . 

in HIGH BRASS, LOW BRASS 
and STERLING SILVER 

from 1 inch down. ' 
OII II Il I I I I ll I I II JI II II 1l I I IIJlIIJI II II II JI II JI II II II II I IJIIIlIII 

Quotations Made From nodel 
or Working Drawings 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 : 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1111 1 1 1 1 1 1 I I I I I I I t  

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

!t �  
EL E CT R I C I TY 

Oldest and best IIIchool in world teaching 
ELECTRIOITY exclusively. Conrse complete 
I N  O N E  Y E A R  

Students actually construct Dynamos, Motors 
a n d  electrical instrnments. Graduates hold 
good positions. Fourteenth year opens Sept. 

26. Send for free Catalog to Bliss Electrical 
School, 2 1 4  a 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 York, 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 I,ines' .. Four-Track 
Series, " containing a fine map of the Adiron· 
dack Mountains and adjacent territory, with 
useful infonnation 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. DAI,Y 
Pass. Traffic Mgr. 

NEW YORK 

W. J. I,YNCH 
Pass. Traffic Mgr. 

CHICAGO 

Scientific American. MAY 1 2, 1906. 
Powder, face, Artesia Cream Co . • . • . . • . • . • . 52, 166 
Powder, face, J. Tetlow . . . . • . . . . • . . • • . . . . .  52,220 
Powder, talcum, Pond' s  Extract Co . . . . . . • • .  52. 107 
Powder, toilet and sachet, R.  Hudnut's  Phar-

macy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52, 160 
Powders, certain named, E. Betts • • . • . . . . . . .  52,128 
Printer's paste and set-off liquor, G. S. 

Duncan . . . . • . . . • . . . . • . . . . . . . . • . . . . . . . • .  51,963 
Range, steel, P. D. Beckwith • • . . . • . . . • • . . • •  52,207 
Razors, H. Keidel • • . . . . . . . . . . . . . . . • . . • • • • . 51,992 
Refrigerators, Lorillard Refrigerator Co . . . . .  52,074 
Refrigerators, McCray Refrigerator Co . . . • . .  52, 1 05 
Remedies for diseases of the throat, nasal 

organs, and lungs, C. J. Ulric! . . . • . . • • . •  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 
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 . . . . . . . . . .  52,068 
Rubber combs, hard, American Hard Rubber 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,085, 52,086 
Sauce, cocktail, C.  I. Morey . . . . • . . . . . . • . • • . · 52, 180 
Sauerkraut, J. G. McCaskey . . . . . . . . . . . . • • • 52, 155 
Seeds, grass, grain, timothy, clover, hemp, 

canary , and r" pe, Albert Dickinson Co . •  51,979 
Sewing cotton and thread, Jonas Brook & 

Bros. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  52, 148 
Sewing machines, A. G. Mason . . . . . . . . . . . . .  52,076 
Shirts, collars, and cuffs, M .  H .  Lambert . . . .  51,037 
Shoes, men's, youths' ,  and boys' leather, 

Beals & Torrey Shoe Co . • . . . . . . . . . . . . . .  52,056 
Silk, dress, Liberty Sllk Co . . . . . . . . . • . . . . . • 52,153 
Silk piece goods, Rogers & Thompson . . • . . . .  52,023 
SilkS, Ackerman & Goedecke . ; . . . • . . • . . . • . .  51,957 
Soap, R. Hudnut's Pharmacy . • . . . • . . . . . . • .  52,080 
"Sqap, hand, American Perfumer Co . . . . . . • . •  51,958 
Soap, toilet, Munyon's �omoeopathic Home 

Remedy Co. . . . . . . . • . . . . .  • . . . . . . . • . . • . •  52,040 
Spices, Sprague. Wa rner & Co . . . . . . . . . . . . . •  52, 186 
Spool cotton, Blodgett & Orswell Co . .  52 ,033, 52,088 
Spool cotton, John J. Clark & Co . . .  52,098 to 52, 102 
Starch, laundry, Electric Lustre Starch Co . • • 52, 198 
Steel, tool, Royal Metal Steel Co . . . . • • • • • • 52, 1 1 1  
Stomachic a n d  carLlinative, E .  Dort . . . . . . . . .  52,170 
Stove pOlish, powdered, X-Ray Stove Polish 

Co. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . .  52,030 
Stoves and ranges, Bergstrom Stove Co . . . . . •  52,127 
Syrup, Sprague, Warner & Co . . . . . . . . . . . . . . .  52,187 
Syrup and molasses, National Grocer Co . . . .  52,182 
Syrups and molasses, Stenart, Knatz & Co . .  52,162 
Tapioca. prepared, Whitman Grocery ' Co . • • •  52, 119 
Tin and terne plates, Follansbee Brothers 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51,986 
Tin, plate and roofing, J, Meurer . . . . .  51,971, 51;972 
Tobacco� smoking, · Butler-Butler . . . . . . . . . . . .  52 ,061 
Toilet lotion, M. E. Waite . . . . . . . . . . . . . . . . .  52.256 
Tonic, M. T. Goldman . . . . • . . • . . . . . . . . . . . . .  52, 138 
Tonic beverage, Salt Lake City Soda Water 

Co. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  52,218 
Tonic beverages, non-alcoholic, e. D. Brad-

ham . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . •  51,959 
Toothpicks, wooden, O.  H. Hersey • • • . . . . . . .  52,205 
Trees, peach, J. W. Rockey . • . . . . • . . . . . . . . .. .  52,081 
Turbines and parts thereof, steam, C.  A. 

Parsons . . . . . . . . . . . . • • . • . . • . . . • . . . . . . . . .  51,999 
Turbo-compressors and pumps, C. A. Par-

sons . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . • • . . .  51,998 
Varl)ish, Glidden Varnish Co. . . . . . . . • . . . . . .  52,094 
V arnish, color, F. O. Pierce Co . . . . . . . . . . . . .  51,966 
Vermin exterminating �ompound, E. A. Mur-

ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52, 157 
Vessels, hollow walled, H.  F. Meier . . . . . . . . 51,995 
Violin, guitar, zither, and banjo strings, S. 

Blumenthal . . . . . . . . . . . . . . . . . . . . . .  51,980, 52,004 
Watchcases and watch movements, Halyden 

W. Wheeler & Co. . . . . . . . . . . . . . . . . . . • .  52, 174 
Water wheels and water wheel motors, Peton 

Water Wheel Co. . . . . . • . . • • . . • . . . . . • • . .  52,020 
Wax, S. C. Johnson & Son . • . . • • . . . . . . . . . . . .  51,991 
WhiSky, Ben J. Goldman Co . . . . . . . . . . . . . . .  52, 126 
Whisky, Carstairs Bros. . . . . . • . . . • • . . • • • • . . .  52, 131 
Whisky, E. Kuhlmann . . . . . • . . . . . . . • • . . . . . .  52, 150 
Whisky, W. P. Squibb & Co . . . . • • • • • • • • . • • .  52 , 161 
Whisky, A. Guckenhelmer & Bros . . • • . . . . . •  52, 173 
Whisky, S.  Hirsch & Co . • . • . . . . . . . . • . . . . . . .  52, 176 
Whisky, A. Myers . . . . . . . . . . . . . • . . . • . . . . . . . 52, 181 
Wblsky, A. O'<"erbolt & Co . . . . . . . . . . . . . . . . . .  52, 183 
u"hisky. If'. C. Renldehausen . . . . . . . . . . . . . . .  52, 184 
Whisky, Star DistHlery Co. . . . . . . . . . . • • . . . .  52, 188 
Whisky, W. A. 'j'aylor & Co . . . . . • . • . . . . . . . .  52, 190 
Whisky. B. Bondy . .  , . . . • . . . . . . . . . . . . . . . . . . .  52, 1 93 

��l:�;; �'. �la����
or

. :::::::::::::: . •  ��,:��: g�;�: 
Whisky, L. Nelson . . . . . . . . . . . . . . . . . . • • • . . .  52,212 
Wines, madeira, W. A. Taylor & Co . . . . . . . .  52,024 
Wire cloth, door and window screen, Gilbert 

& Bennett Manufacturing Co . . . . . . . . . . . .  5,2,203 
Wood preserving compounds, P. H. Gerhard . 51, 987 
Wrenches, Walworth Manufacturing Co . . . . . .  52, 118 
Wringers and rolls thereof, Metropolitan 

Manufacturing Co. . . . . . . . . . . . . . . . . . . . . .  52,077 

LABELS . 
" Acme, " for percales, Carson, Pirie. Scott 

& Co. . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  12,838 
"America n Beauty , "  for embroideries, Car· 

son, Pirie, Scott & Co . . . . • • • • . . . . • • . . • • 12,836 
"Borderland Coal," for coal, Borderland 

Coal Co. . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . .  12,841 
"Dunedin," for percales, Carson, Pirie, Scott 

& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  12,839 
"E .Z Fix , "  for combination curtain and 

window shade holders, Carson, Pirie, 
Scott & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,84() 

"'Elliott' s  Brain and Nerve Food, "  for brain 
and nerve food tablets, S. K. Elliott . . . .  12, 828 

"Elliott's Digestive Tablet, "  for digestive 
tablets, S. K, Elllott . . . . . . . . . . . . . . . . . .  12,829 

HFleisher Clothing, " for clothing, Fleisher 
Bros. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,820 

HGlinsmann' s  High Grade Confections, " for 
confections, Grossman Paper Box Co . . . .  12,827 

"Great Western , "  for embroideries, Carson, 
Pirie, Scott & Co. . . . . . . . . . . . . . . . . . . . . . .  12,835 

"Guittard's  Pure Cream of Yeast , "  for bak-
ing powder, E.  Guittard & Co . . . . . . . . . •  12,823 

"Havana Seconds , "  for Cigars, Wohl & Com· -
stock Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,821 

. 'High Grade, "  for overalls, Smith Manufac-
turing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,819 

'HoHand' s  Wonderful Rheumatic Remedy, " 
for medicine for the cure of rheuma· 
tlsm, M. H. Holland . . . . . . . . . . . . . . . . . . . 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 . . . . . . . . . . . . . . . . . . . 12,826 
"Salam-Ala kim, " for Turkish coffee, Ph. Ex· 

elbirt & Co. . . . . . . . . . . . . . . . . . . . . . . . . • . .  12,824 
"Star Indian Pastille, "  for pastilles, E. A. 

Weigel . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • .  12,834 
"The Black Cat. " for cigars, A. G. Wied-

mann Cigar Box Co. . . . . . . . . . . . . . . . . . . .  12,822 
:"The Stampede Mixture, " for mediCine, 

Stampede Remedy Co. . . . . . . . . . • . . • . . . • •  12,831 

PRINTS. 
"Jumbo Indexes Sportsmans' Playing 'Cards," 

for playing cards, United States Playing 
Card Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,634 

"Soo Tannery , "  for leather, E. S. Gile . . . . . •  1,637 
"The Jones Rafter Square , "  for a rafter 

square, Russell & Erwin ManUfacturing 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,635 

j 'The Kismet Holder," for glass and bottle 
holders, A.  Hering . . . . . . . . . . . . . . . . . . . . .  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 ot the patent desired and the date h6' 
given. Address Munn & Co. , 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in· 
ventors for any of the inventions nemed in the tore .. 
going list. For terms and further particulars 
address· Munn & Co., 361 Broadwll)', New York. 

Shaving is Saving if done with 
" The Gi l lette" 

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. 

S I M P L E  A N D  DU RABLE 
Triple silver-plated set with I 2  blades 
Quadruple gold-plated set with 12 hlades 
Quadruple gold-plated set with 12 blades and 

monogram 
Standard combination set with shaving brush 

and soap in triple silver-plated holders -
Other comhination sets in silver and gold up to 
Standard packages of 10 blades, having 20 

sharp edges, for sale by all dealers at the 
uniform price of - - - - - -

$5.00 
10.00 
12.00 
7.50 

50.00 

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 TiInes Building. New York CHy 

The satisfaction of 
knowing you cannot 
overflow a lamp when 
filling it with kerosene 
is guaranteed with the 
CAN'T 
Lamp or Lantern 
F I L L E R 

The simple ascent of 
a flag operated . by a ful ly protectea and 
rising float tells you just when to put the 

kerosene can down and out of' tbe 
way. Not a drop of spilled kerOjlene 

Eureka macnine 
Manufacturers of 

CONCRETE 
rIIXERS 

and 

Block 
Machines 

Write for Catalog A 
420 N .  Jackson 5t., Jackson, Mich., U.S.A. 

A Unique 
Engineering Treatise 

CONTAI N S  tables, formulas 
and other valuable helps in 

solving the peculiar problemHnci­
dent to friction transmission . To 
be found in no other book . A 
concise , copyrighted work by able 
engineers . 

To a l l  those who appreciate the 
unusual value of this book, we 
want to send a copy free . We are 
not mailing i t  out withou t first knowing 
that i t is wanted. A posta l request will  do . 
Please state occupationt  firm you arc con­
nected , with .. correct add ress, etc.,  and ad· 
dress 

The Rockwood Mfg. Co. 
1904 English Ave. 

Indianapolis, Ind., U. S. A. 

) 

( 

M O T  0 R CYC L E. S "SPRINGFIELDtt SPEEDOMETER 
$40 up TELLS THE TR.UTH 

Send for list No. 102 of 70 machines. 
OUl' 1906 catalog on engines, cast­
ings, frames, and accessories is ready 
and should be in the hands of every 
motorcycle dealer, ridel', and pros­
pective purchaser. 

SEND FOR IT. 
HARRY R. GEER CO., 1015 Pine St., St. Louis, Mo. 

Wonder Electric Lighting Outfit 
For the

p!r�� ��:fde����age, or 

�; :����ta����� ��:P�ff:��J��r:'sal�
h
�� 

:��:uf
r
�:�

ha
\hf:k 

c
a:tii ���ty �n�� 

tenth of a cent per 
bour. for each 16 C. 
P. lamp. You can 
also use engine dur­
ing tbe day foroth­
er purposes. Light­
ing outfits fr 0 ill $110 up. Send for 
complete catalogue 

THE R. M. (JORNWELL (JO. 
406 South Salina Street Syracuse, N. Y. 

434 Park Row Building, New York. 

Because the Mechanical Principles 
used in its construction are correct. 

Absol�tely Accurate. All Speeds� 

Pointer Always Steady. 

Combines Trip Bnd SeR@on Odometer 

FREE BOOKLET. 
R. H. SMITH MFG. CO. 

Springfield, Mass. 
Established 1865. 

R.ide a Curtiss-thw only 

Mile a Minute Motorcycle 
Holds the World's record of 
10 miles in 8 min. M 2-5 sec 
Same Motor used 'on ()apt. 
Baldwin's famons Airship. 

Send stamp for catologne of 
Motorcy cle or Motors. 

G. H. CURTISS MFG.  CO .. Hammondsport.  N. Y.  



MAY I2 ,  I906. Scientific ADlerican 

A Retnarkable Offer 
To Readers of the SCIENTIFIC AMERICAN 

If you are a reader of the SCI EN= 
TIFIC AMERICAN w e  will send 
you a set of 

The New 
AM E R I CANA 

upon such easy terms of payment, 

you will not feel the cost. 

Thus you may hav� in your home 

the most irnportant i Work of Re­

ference ever published. 

Will You Accept the Offer 
Before It Is Too Late ? 

The Scientific American b e l i e v e s  
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 mac,c; by experts from 

WHAT THE AMERICANA MEANS IN TH E HOME 
Consulted by Each Melllber of the Falllilv 

original sources-not copied from foreign works, by 
office editors, the usua l custom in making encyclopedias 
and reference works in this country. 

The ArIE RICANA 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 ArIE RICANA is the accepted authority in our 
Schools, Colleges, Universities, Public Libraries, and 
Courts of Justice. 

The AnERICANA 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 Washington. 

The An E RICANA 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 com manded the services of 
so many distinguished Americans-North, South, East, 
West, Canada, South America, fully j ustifying its title. 

6 6  America's National · SystelTI of Reference. " 
" I  am truly delighted with the 

tone and arrangement of this strictly 

American publication. " 

"The treatment throughout is thor­
oughly American and conspicuously 
so in its wonderful compression. It 
goes straight to the core of each sub­j ect. "-EDGAR M. BARBER, C. P. A. 

" 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 

" I consider it in every respect the 

best encyclopedia published. " 

-Po N .  JOHNSTON, 
-B. J .  CIGRAND, arc light and radium . "  , 

Director Chicago Public Library. U. S. Treasury Dept. -ST. PAUL PIONEER PRESS. Referenn_ Librarian, New York P ublic Library 

FREE ON 
REQUEST 

No mere advertisement can convey an adequate idea of 
the vast interest and immense utility of the AMERICANA, 
or of its exceptional value and sumptuous appearance. 

Let us send you therefore a handsome 1 2o-page book containing specimen pages, maps, 

full-page plates, duo iones, color plates, and text illustrations, with portraits of celebreties, 
full-page photographic p lates of the most interesting and up-to-date subjects � 

-'The Americana being the best illustrated of all r�ference 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 

l arge reduction from the established price. Those interested 

are requested to make application immed iately. The work 

is  sold exclusively in connection with the SCIENTIFIC 
AMERICAN, and c annot be otherwise obtained. 

S E N D  I N  
AT ONCE 

. . . . . . . . . . . . . . . . . . .  REQUEST BLANK . . . . . • • • . • • • . . . . . . . . 

. . 

SCIENTIFIC AMERICAN COMPILING DEPT. 

258 Fifth Ave.,  New York City 

Without obl igating myself to purchase I would like to 
receive FREE your 1 20-page Book of Specimen Pages, 
Maps, Duo Tones, Color Plates, Portraits,  etc. , of the 
N EW AMERICANA, with particulars of your special price and 
easy terms of payment. 

Name .. . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...  . . 

Occupation, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Town and State . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

; . . . . . . . . . . . .  CUT OUT A N D  MAI L TO=DA Y . . . . . . · . . . . .  
'
. 
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lew Terk Belting and NONE BETTER 

PaRking Go. Dragon 
S TEA M  USERS 

LIMITED 

Manufacturers of Higp Grade 

Rubber Belting 
Diaphragms, Dredging Sleeves, 
Emery Wheels ; Air Brake, 
Steam, Suction and Garden 
Hose, etc. , Mats, Matting, 
Interlocking Rubber Tiling. 

Also manufacturers ' of moulded 
and sp�cial rubber goods of 
every description. 

W�te for catalogue. 
91-93 Ch�mbers St. , New York 
This " Taylor Old Style " 

Tin Roof Was Laid 
22 Years Ago 

The Barrington Block at 
Portland, Oregon, was roofed 
with Tay�or Old Style in 1884. 
Since thep it has been giving 
excellent .seryice, requiring no 
repairs whatever since the day 
it was laid. Its present perfect 
condition indicates ' that it will 
prove the usual " Taylor Old 
StyleJ  '. durability for many years 

to come. 

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 at Siegfried, Pa. 

S I O· ffi { Ha.rrison Buildin., Philadelphia a es ces : - " No. I Broadway, New York City 
PAMPHLET GIVING rVLL INl" O It. MATION l"It.EE 

IMPROVED 

S h i e l d  
CEMENT 

With 5 parts sand breaks 210 lbs. in one year. 
Economical for Concrete. Unsurpassed Sand Carrier. 

THE LAWRENCE CEMENT CO. 
I BROADWAY, NEW YORK 

Manufacturers and Sellers of 

aaiDIJow . PaOking 
, 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 d"iamond in 
'black, three rows of' which extend 
the full leri!rth of each roll. 

Manufactured exclusively by 
PEERLESS RUBBER. n-PO. co. 

1 6  warreo ; St •• New York 

COLD G ALVA N I Z I N G .  
AMERI CAN PROCE. S S  I� O R O YA LT I E S SAMPLES A ND I NFURMATION , fl A PPLICAT ION  

The " Taylor Old . ' . 

:ia� ';nti�f to-day i� Over �39000,OOO� B�l,�,� ' C�pelir ': � 
as tha£-ivhlch lias . ��������������������������������:���=���=-==-==-== i its' durability in hun- . � 

. dreds of mstances like 
that cited above. Have 
you read our booklet, 
" A  Guide to Good 
Roofs " ? It will be 

, sent for the asking. 
N .  & G .  TA Y L O :R , C O M P A N Y 

ESTABLISHED 1810 ' ; 
P h i l a d e l p h i a  

CH A RTE R 
Stationaties, Poi'tal>les, J1oteters: Pum'p­ers. Sawing Bnd 80at Outfits, Combined with Uynamos. . 

Gasoline. Gas, Kerosene. . Bond for Oalalogue, 
State ' Power Need •• 

CHARTER GAS ENGI)'rIE CO.; Box 1 48, STE R L I N G , I LL. 

W h a t I s  O il u s ' T l p - To p ! 

Scalns All varieties a t  10" est pnces. 8e8t Railroad Traok and WRllon or Stock Scales made. 
Also 1000 useful artlOles. i ncluding Safe •• 
Sew!1lg llachlne .. BICYCles, Too.l s. eto. ' Save 

Money. Lists Free CHICAGO SeA I;:m co • •  Chicago. III, 

Bausch & Lomb�Zeiss 
S T E RE O  
Field Glasses 

The Greatest Pulverizing 
M a c h i n e i n  t h e  W o r l d  

Used Wherever Portland Cement Is Made 

Over 50 per cent. of the Portland ' Cement manufactured in the United States 
to.day is ground �n the Griffin Mill. . ' . 

THE GRIFFIN MIL� PULVERIZES MORE CEMENT THAN THE Coli· , 
BINED OUTPUT OF ALL OTHER MACHINES USED FOR THIS PURPOSt, 

Thoroughly teste,d ,by continually successful and constantly increasing, uje ilur. 
ing the put sixteen years. ' . 

, Portland Cement Clinker reduced from % inch to required fineness In ollt "per • 

• ation, with no auxiliary apparatus. ' No other machine malie will do �hl*, 
�uy the GRiffiN MILL and get the BEST. It holds the �orld re�rd frOtn , 
every standpoint. ";Ii  

Send for Catalogue and full information. 

BRADLEY PULVERIZEIt COMPANY, 92 State Street, Bostcih 

These Glasses are the 
s m  a 1 1  e s t ,  lightestl most p o w e rf u l  ana 
give best optical r� 
suits. No others like liiiiiiiiiiii�ii!!jiiii 
them. 

, Send to-day for 
catalog. 

8a. usch & Lomb Optical Co. ;::========::::::==============::::::::::::::::::::; 1 
ROCHE�TERt N . Y. Civil ' and Surveyors' Instru'ments 

N e w  York. BostOn. Washington. Chicago. San Francisco INSTRUMENTS. MATERIALS · AND SUPPLIES 

Wi!! wash any veMcle eaSily and pl!//'. fectly-uo cold, wet hands-SOlid brass 
=��l 'i:"�i:'iltcto::;-n1���kl�r��t,!�h� 

• Booklet Free, Ardrey Vehlele Waoher Co., 131H Main Street E., Rochester, �.  Y. 

. We are thelargest hou��lf
s
�b

o
� 'SYf�dVEWN� �� l�lNYtlIE�:l'N� 1&�/Rfi'M{il�sG C WTH, DRAWING 

'A; S; ' ALOE ' CO. , :  507 Olive Street. - - - St. Louis, Mo. 
:Write .for Catalog. U Sent Free." COTrespoDd�nce Solicited. 

KING FOLDING ' CANVAS ' BOATS 
�df,i�,er �:e�.mTr.?v'!:i!���;��nli��g�on�����:P�: i,����l��':.�;: where b,J" \',and� .on bicycle or in buggy. or checked as b .... gage. When not in use, Fold u p  Into a Package. Handsome oatalol< 6c. ln stamps. 
KIN G FO LDING BOA.T 00" 6 88 North Street, KA.LAMAZOO, MIOH. 

Stationary I � to 80 H .  P,  
Marine 3 �  tei 1 00 H .  P .  

Use KEROSENE and FUEL QILS. . Direct connected Gen­
erators. Pumps. Air Compressors. 
Hoists. etc. Thousands in  use in 

. all parts of \he worlg. 

A U GUST .MIETZ 

1 2s..13� \I ott St. , NEllv York. U.S.A. 




