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SPEEDWAY 
Gasoline Marine Engine 

The Best That Can Be Built 
CAN BE SEEN IN COURSE OF 
CONSTRUCTION 6. OPERATION 
AT OUR WORKS AT ALL TIMES 

We also design and build Steam and Sail Yachts, High Speed 
and Cruising Motor Boats, Naphtha Launches, and vessels 

for commercial sen'ice, steel and wood construction. 
Marine Steam Engines and Boilers. 

GAS ENGINE 6. POWER CO. and CHAS. L. SEABlJRY 6. CO. 
CONSOLIDATEU 

Morris Heights. New York City 
Send 10 cent stamp for illustrated catalogue. 
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Cadillac-Model 
Where Dependabilitv and Economy Meet 

These are the great foundation stones of Cadillac 
success-unfailing 'eliability un de' all surts of service; 
cost of mainfenance so low as to be almost incredible. 
In the magnificent line 01 Cadillacs for 1907 these 
qualities are more manifest than ever before. The Model 
H has proven itself thefour-cy linder triumph of the year. 

From motor to muffler this machine is an example 
of simple construction, of finish really super-fine, of 
accuracy not surpassed in any other mechanical 
creation-all of which are more pronounced because 
of the wonderful factory facilities and system that 
stand behind the 

superiorities of Model H are so 
nu.ntrous that to select features deserving special 
emphasis is difficult. Those of prime importance are 
remarkable ease of control and .smoothness of riding, 
whatever the road conditions. The car is practically 
noiseless in operation; perfect balance of action re
moves all vibration. The enormous power is so 
positivelv applied that whether for speeding or hill 
climbing Model H is there with energy to spare. 
The body possesses lines of beauty and grace and 
reAects style unmistakable. 

Your dealer will gladly give you a demonstration. 
llmlel 11-90 h.p. f'ollr.eylillder Touring Cnr; $2,500. (De,erlbed In C�\t .101; n N) 
illodel 0-20 h. p •• 'our-eyllndcl' 'fourlar.l.nr; $2,000. (De.erlbed In tallti(Jg G- t�J 
tlod .. 1 !I_IO h. p. Four It"MwlIg(>r l"llr; $UftU. (O"'8t'rIIJPd III fatillug 11- N) 
IhlllL'l "-10 h'I" Ullmtbuuj: $M(H). (UPIIHllwd la ('atalug ill 

.tll I'rlt't"!10 F. O. H. Uetrult-Lamp. Dot 11IC'ludtod. 

::,Ildfor spuzal Catalog of ca1� HI UdtlCIl. you are l1llerestea. 
as above dRS/gllaled. 

CADILLAC nOTOR CAR CO .• Detroit. r1icb. 
kin"",, AlSO. L.emsed AulD. Min 

THE FRICTION DRIVE CAR 

5 
New Models 

No Fixed 
Speed 

Any Speed 
Desired 

Examine 
Them 

Carefully 

� 
Chicago 

Automobile 
Show, 

, Inthe Armory. 
Feb. Z to 9 

35-40 H. P. 4-cylinder Rutenberg Motor. Seven passenger, side entrance Tonneau. Wheel base 
106 Inches. J�ambert Patel1ted Friction Drive Transmission, etc. �Iodel "Gil is the Greatest Value 
for the Price ever offered to the automobile buying public. Write for detailed description. 

Our New 
1907 

Art Catalog 
Now 

Ready 

� 
25-40 H. P. 4·cylinder Rutellherg l\lotor. Our "Shaft Drive" Car, I"aJubert Patented Friction 

Drive TransmisslOlI, t'tc. \,,"rite for detailed description. 
"'ir Dealer Agents Wanted in territory not already closed. WRITE US NOW. 
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THE BUCKEYE MAN \lFACT\lRING CO.. Anderson. Indiana, V. S. A. 

Member American MoLar Car Manufacturers Auoclati(Ih, New York. 

Ina most Reliable Car Built in Omerica 
All models 
equal throughout 
in quality $2800 Type E, $2800 

Three other models 
$3800 to $5800 

.-------MODELS FOR 1907-------, 
Type E. 20 H. P. Standard. 

Pric�. $2.800. fully �qUlpp�d wnll five lamps. tools. �tc.: rap �x:tra. '"uslt-ateti aho1H. 
96·incb wll��l bas�: 32 x .. tir�s, all wh��ls: thr�� sp��ds and r�ver�; H�ss-Bn�ht ball b�arln�s. wh�els 
and f�ar box; alloy st��I2'�ars; s�ats fiv� adults. 

Type H. 35 H. P. Standard. 
Pric�. $4.500, witb full �quipm�nt of 6\'e lamps. tools and oth�r acc�ssori�s. 120-incb wb��1 

bas�; H x" ttr�S frotlti H x" � tlr�s r�ar; four sp��d S�I�CtH'� transmission; alloy st��1 2�ars. S�ats 
s�vcn. all facinf forward. A touring car d� Lux�. 

Type E. 20 H. P. Limousine. 
Pric�. $3,800. compl�tt wnb riv� lamps. Oil lamps are squar� and plac�d on body, S�a[s six 

adults. ElectHc annunciator; �Ittrric dom� Iifhr; t01I�t s�t; upholst�ry and appomtm�nts v�ry luxurious. 
lOt)..mcb wbeel ba�. 

Type H. 35 H. P. Limousine. 
Pric�. $5,800, compl�t� with fiv� lamps. Oil lamps ar� squar� and plac�d on body. S�ats sev�n 

adults. EI�ClHC annunciator; electric dom� lh:ht; toil�t s�t; upbolst�ry and appolntm�nts compl�t� and 
luxurious. 120-lRch wb��1 bas�. 

The Qcomo6ile Com pan y 
Bridgeport. Conn. 

NEW YORK: Broadway aud 76th Srr��[. 
PHILADELPHIA, 2.9 N Broad SIr«!. 

HOSTON: 15 Ikrk�l�y Str��t. 
CHlCAGO: HS4 Micbi2an Avenue. 
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"LA MASCOTTE III." " DIXIE." 

Two of the Popular Modern Types of American Power Cruisers. 

* L 10 CEN'J'S A COpy $3.00 A YEAR. 

"La Mascotte III." is 84 feet in length over all: .. Dixie " IS 93 feet over all. These yachts have comfortable accommodations for passengers and crew, and have a wide cruising radills at fail' speed. 

The Ocean-Going Cruiser" Hawk," Built for ServiCil in Caribbean Waters. 

The" Hawk" was designed for long journeys about Cuba, the Isle of Pines, and Porto Rico. and for this pllrpose carries a maximum fuel supply of 2000 gallons of gasoline. 

LATEST .. TYPES OF CRUISING POWER BOATS.-[See pa�e 167.1 
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The Editor is always glad t o  receive for examination illustrated 
articles on subjects of timely interest. If the photographs are 
shwrp, the articles short, and the facts authentic, the contributions 
will receive special attention. Accepted articles will be paid for 
at regular space rates. 

THE "LARCHMONT" DISASTER. 

The awful disaster which occurred on the evening 
of Lincoln's birthday off Block Island, and resulted 
in the sinking of the steamer "LarchIll:ont' , with a 
loss estimated at not less than 150 souls, is not only 
one of the most tragic events in the history of navi· 
gation of Long Island Sound, but there are disquieting 
elements connected with the event, which may well 
shake the faith of the public in the safety of the older 
boats, and in the skill and heroism of the navigation 
and seamanship in these famous and much-traveled 
waters. The conditions under which the collision oc
curred, so far as they can be gathered from published 
reports, are altogether bewildering. Here, in com
paratively sheltered waters, on a clear and starlit 
night, in spite of the fact that the captains of the two 
vessels, one a three-masted schooner, the other a side
wheel steamer, distinctly saw ea,ch other's lights when 
they were fully half a mile away-'in spite of all 
this and the further fact that they had deep water 
and ample sea room, we find these two vessels so 
handled as to crash one into the other at full speed, 
and with all the appearance of deliberation. It is use
less to speculate on the facts as here presented, and 
for an explanation we must be content to await the 
searching inquiry which must follow. It is certain, 
however, that the sailing vessel had the full right of 
way, and that it was the duty of the steamer to avoid 
her. The fact that the schooner rammed the steamer 
bow on would seem to indicate that the captain of the 
latter had made the too-frequent mistake of supposing' 
that the superior speed of his ship would enable him 
to cross the bows of the sailing vessel. 

Another feature which is disquieting, and certainly 
does not ring true with the best traditions of the sea, 
is the fact that so large a number of the officers 
and crew were saved, or at least got away in boats, 
while so many of the passengers, among them several 
women, went down on the vessel. In the presence 
of such a fact one's mind harks back to that fine old 
J.egend of the sea to the effect that the captain is 
always the last to leave his ship. On this point also 
will the public look for further and very definite in
Jiormation ; and we can only hope that facts may be 
developed at the investigation which will give this 
phase of the question a more wholesome complexion 
than it wears at present. That the "Larchmont" 
should have foundered so rapidly after receiving the 
blow of the schooner proves once more how utterly 
unfit are some of these older steamers on the Sound 
and in the sheltered waters of our harbors and rivers 
for the safe carrying of passengers. It is certain either 
that there was no safety bulkhead construction in the 
hull of the "Larchmont," or that, if it existed, it was 
of a flimsy and practically worthless character. Ac
cording to one account, the ship had transverse 
bulkheads built up of six-inch timber, but this, 
unless it was very heavily braced, would be alto
gether inadequate to withstand the water pressure, 
especially when the water in the hold was surging, as 
it would be, against the bulkheads with a momentum 
due to the rolling and pitching of the vessel. As a 
matter of fact, this question of non- or inefficiently
bulkheaded passenger vessels, whether for harbor or 
Sound travel, is one of wide significance, and fraught 
with untold danger to the passenger. If the traveling 
public knew how many of these vessels would prove, 
in case of collision, to be mere death traps, the shrink
age ,of travel upon them would be such as to compel 
the substitution of more modern and safer ships. If it 
shall result in stringent legislation to debar all but 
thoroughly well-bulkheaded vessels from the passen
ger-carrying trade, the loss of life on the "Larchmont" 
will not have been altogether, in vain. 
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TREND OF MOTOR-BOAT DEVELOPMENT. 
One of the most prominent facts connected with 

the present development of the motor bl'lat is the wan-, 
ing interest in craft of the lightly-constructed and over
powered racing type, and the growing popularity of the 
more stanchly-built, roomy, seagoing boat of moderate 
power, with ability to make an extended cruise with
out replenishing the fuel supply. The decline in 
popularity of the type which is buil t exclusively for 
racing has been gradual, but decided, and particularly 
so during the past two years. It is unquestionable 
that there is a fascination about mere speed, which 
appeals strongly to the public mind; and in the earlier 
development of any of the high-speed devices which 
have figured prominently in the great field of sport 
and pastime, the accomplishment of high speed has 
appealed to the imagination and stimulated the efforts 
of designers and builders, largely to the exclusion of 
other and more valuable considerations. In the later 
years of the past, and the ope ring of the present, cen
tury this has been particularly true, as witness the 
construction and development of the yacht, the bicycle, 
and the automobile. Hut because of the great cost 
and limited usefulness of all mechanical creations 
which sacrifice every other consideration to that of 
high speed, the cost is so exceedingly high as to place 
them within reach only of men of considerable wealth 
and leisure. History shows us that when the possibili
ties of speed have been pretty well exhausted there 
is an inevitable reaction in favor of more moderate 
speeds and more durable and reasonable construction. 
The "speed mania," however, has always left behind 
it a valuable legacy in the way of useful knowledge 
as to the strength of materials, and as to just how 
far bulk and weight may be cut down with"out any 
sacrifice of absolutely essential strength. 

The motor-boat industry may be said to have now 
passed from the, first to the second and more import
ant stage of its development, and although the high
speed races of the last year or two have shown that 
there still exists some enthusiasm in this form, of 
sport, the number of extreme racing craft that is 
being built on the orders of private yachtsmen is rela
tively diminishing, while the orders for stancher ves
sels, of the fast and moderate-speed cruiser type, are 
increasing at a really remarkable rate. To-day not 
many of the extreme racing craft are built on private 
orders, the predisposing motive for such of these craft 
as are constructed being found in the desire of the 
makers and builders of engines and hulls to demon
strate the high quality of their product, by exhibiting 
it under the severe conditions necessary in the con
struction of a successful racing machine. 

The popular type of motor-boat to-day is a moderate
powered cruiser, provided with a roomy cockpit and 
a substantial cabin with ample headroom, one or more 
staterooms, abundant lockers, a toilet, galley, and pan
try, and all the accessories necessary for comfort on a 
cruise of several days' duration. Of course, the meet
ing of these requirements has necessitated an increase 
in size, and particularly in boats intended for deep-sea 
cruising, or for an extended trip in the more sheltered 
waters of Long Island Sound, Gr the extensive har
bors of the South. Hence, the dimensions of a mod
ern cruiser will be represented by a vessel from 30 to 
60 feet in length, and furnished with engines of from 
20 to 100 horse-power. 

Perhaps the most potent influence in the develop
ment of this type of craft has been the institution 
of the long-distance races, which have grown in fre
quency and popularity during the past few years. Con
fined at first to courses laid through the Sound from 
New York to some point on the Massachusetts coast, 
these races have developed fast cruising boats, of 
such power and excellent sea-going qualities, that in 
the present year two important races are being run 
over ocean courses ; one from Miami, Fla., to Nassau, 
a distance of 190 miles, and the other from New York 
to Bermuda. The latter is, of course, the more formid
able undertaking, and the restrictions which have been 
laid down regarding the s ize and construction of the 
contesting boats have been so well drawn that there 
is no reason why all. the contestants should not make 
the 700-mile trip in safety. 

Although the flimsy racing craft has waned in 
popularity relatively to the moderate-powered cruiser, 
there will always be a demand for high-speed yachts, 
capable of averaging about 18 knots an hour, for what 
is coming to be known as "ferry" service, or the 
work of carrying business men to and fro between 
New York or other maritime cities and their dis
tant summer residences. These craft run in length 
from 75 to 100 feet or over, and carry engines cap· 
able of giving them a sustained speed in shelter
ed waters of from 16 to 20 knots an hour. They 
are provided with ample deck space and spacious cabin 
accommodation, while frequently they will have a 
dining room and galley sufficient to enable the owner 
and guests to dine aboard if they should so wish. 

The question has been asked as to whether the 
gasoli�e engine will be applied to ocean-going yachts 
of a size capable of making the transatlantic passage. 
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One of our leading naval architects has J:'ecently ex· 
pressed the opinion that in the present condition of 
the art this is not practicable, because of th\) pr0hibi· 
tive cost of the fuel. Moreover, it is unJeniable that 
many prospective yacht owners would be deterred by 
considerations of the supposed risk attu(iling to the' 
storage of large supplies of gasoline ; although, as a 
matter of fact, by the use of proper precaution, the' 
danger may be so greatly reduced as to ,be practically 
negligible. It is likely that under the stimulus af
forded by the introduction of free alcohol, the design-, 
ers of internal-combustion engines will succeed in de-
signing motors so .well suited to the use of this, 
fuel, that it will ultimately prove to be more economi
cal than gasoline ; and there is "not the slightest doubt 
but that with the more extended use of alcohol the' 
price must ultimately come down to a point which 
will render it as economical as gasoline. When that 
point is reached, the added advantages of safety and 
absence of odor, etc., will render it such an ideal fuel 
that we may look for its extended use in the larger 
sizes of yachts, even in those capable of making the' 
transatlantic passage. 

Furthermore, the internal-combustion engine has 
several collateral advantages which must c ommend 
it strongly to the prospective yacht owner: By sav
ing the expensive installation of boilers for a steam 
plant, the first cost of a gasoline or alcohol plant will 
be considerably less; and there will be a decided sav
ing in the important matter of space. Also, Jar the 
same bunker or tank capacity, the steaming radius, or 
sailing radins, will be much larger than where steam 
power is used ; while the comfort of the owner will 
be further assured by the absence of smoke and ashes, 
and the inevitable dust and disfigurement attendant 
upon coaling. Already, the way for the appearance' 
of the large ocean-going gas-driven yacht has been 
prepared by the successful operation of the large 
auxiliary schooners, in some of which gasoline en
gines of considerable power have been installed and 
successfully operated. 

GYROSCOPIC ACTION OF M ARINE TURBINES. 
We are most of us familiar with that ingenious 

device for preventing, or rather modifying, the rolling 
of ships, which consists of a heavy gyroscope, placed 
with its axis of rotation transverse to the longitudinal 
axis of the ship. The machine works on the principle 
that, to change the plane of rotation of a swiftly-rotat
ing body by tilting the axis, requires an amount of 
effort which is determined by the weight and rotative 
speed of that body. The anti-rolling gyroscope, rotat
ing in a plane at right angles to the direction in which 
movements of rolling of the ship take place, tends to 
resist those motions and modify their extent. 

Simultaneously with the appearance of this device, 
and possibly suggested by it, there has arisen a dis
cussion of the action upon turbine-driven vessels of the: 
heavy and swiftly-rotating rotors of the steam tur
bine ; for these, in addition to their proper work of 
driving the ship, undoubtedly act, because of their 
weight and high speed of rotation, with a powerful gyro· 
scopic effect upon the pitching motion of the vessel. 
In this case, however, the gyroscopic action is felt in 
the direction of the longitudinal axis of the ship, and 
not, as in the case of the anti-rolling device, trans
versely thereto. Moreover, just as the anti-rolling 
gyroscope tends to modify rolling, so the gyroscopic 
effect of the heavy rotors of the steam turbines must 
tend to modify pitching, or vertical movement in a 
plane passing through the keel .  Whatever modifying 
effect the device above referred to may have upon the 
rolling of a vessel, it is certain that the gyroscopic 
action of the turbine rotors can have none, or practi
cally no effecJ; upon the pitching. But since the gyro
scopic resistance of the heavy rotors to a change of po
sition of their plane of rotation is present and is consid· 
erable in quantity, it follows that they must exert 
a stress of no little amount upon the framing of the 
vessel itself. The proportion which these stresses 
will bear to the normal stresses for which the hull 
was designed will be largest in the case where tur
bines of great weight and high speed of rotation are 
carried in a long, shallow, and lightly-constructed hull, 
as in the case of a high-speed turbine torpedo-boat de
stroyer. These stresses would act very materially to 
increase the bending stresses which occur when a tor
pedo boat is being driven rapidly across the seas. In 
such a vessel they would become so large as to call 
for an increase in the scantling of the vessel, beyond 
that which would be necessary were reciprocating in
stead of turbine engines installed. 

In the course of a valuable analysis of this action 
of a steam turbine, Mr. A. H. Gibson, of the Institute 
of Civil Engineers of Great Britain, some months ago 
called attention to the fact that the "Cobra," one of two 
high-powered turbine destroyers, built several years 
ago for the British government, and capable of steam
ing 36 knots an hour, broke her back and went down 
during a gale in the North Sea. This destroyer was 
built of the same scantlings as other destroyers In 
the British and Japanese navies, the difference bCil-
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-tween them and her being that they were driven by 
reciprocating engines and the "Cobra" by steam tur
bines of nearly double the power. Although no satis
factory reason was assigned for the disaster, Mr. Gib
'son believes that the additional stresses caused by the 
gyroscopic action of the rotors were mainly responsible 
for the disaster. Assuming that the two high-pressure 
turbines weighed 8 tons each and the two low-pressure 
14 tons each, and that the speed of revolution was 
about 1,100 per minute, he finds that under certain 
conditions a couple might be called into play of 48 
foot-tons, which would have to be resisted by the fram
ing and shell of the vessel. 

• •• • 
LONG-DISTANCE MOTOR-BOAT RACES FOR 1907. 

There are at present but two important power-boat 
races scheduled for the coming season. Both of these 
are for cruising craft, and it is noteworthy that no 

·contestant is eligible to entry in both races. These 
are known as the Marblehead and Bermuda contests. 

The Marblehead race is the third annual race of a 
series which has been pulled off between New York 
and Marblehead, Mass., while that to Bermuda is an 

'entirely new venture in the long-distance cruiser field. 
Both these races are laudatory, since such contests 
tend to develop a seaworthy, convenient, comfortable, 
and sensible type of cruising craft. If the results 
this year do not prove this to be true, indications are 
·certainly misleading. 

The first long-distance race for cruising power 
boats was conceived by Mr. Thomas Fleming Day, of 
"The Rudder," who offered a $250 trophy, to be known 
as "The Rudder Cup," to the K:nickerbocker Yacht 
·Club of College Point, with absolutely no restrictions 
as to conditions except that it was to be raced for 
by cruising power boats. This was late in 1904. The 
Knickerbocker Yacht Club accepted this cup, but, as 
there had been no previous contests of a similar na
ture, the club fully realized the amount of strenuous 
work such an enterprise would entail. 

After several meetings the regatta committee pre
sented to Mr. Day, for his approval, a draft of the 
conditions for the first race in 1905. These rules pro
vided for a race for bona fide cruising power boats, 
not exceeding 40 feet length over all, and for the ex
clusion of any craft not having living and cruising 
accommodations for a crew of at least four persons. 
Paid navigators were also barred. American Power 
Boat Association rules were to govern. As a result 
there were sixteen entries, with twelve starters, as 
follows: 

Boat. 

"Blink " .. . . . ...... . .  . 
··Aquila" •..••.. ....•. 
U May" •.••• .... • . • . . .  
.. HighBall ..... .. . .  . 
··Woodpile ........... . 
.. Glissando' '0 • • • • • 
··yeddo" . .. . ••. . . . . . .  
" Em Bee" • . . . .• . . . .  
.. General Bumps" . .• 
... Igniter" . . o • • • • • • • • •  
uAranca" .......... . 
HTalisman " .... .. . . . 

Owner. 

C. W. Estabrook. 
A.H.Chase ........ .. 
A.A.Low .... .. ... . 
Rlchard Hutchison .. 
A. L. Lincoln . ... . . 
F. L. Andrews • • . . . . .  
S. M. Smith ........ .. 
Louis Neumann ..... . 
P.D.Irwin ........ . 
C. A. MezgEr ........ . 
Arnold Schlaet ..... .. 
William Saville ..... .. 

Engine. 

Bullalo. 
Cha8e. 
Fulton. 
Essex. 
Barber_ 
Standard. 
Twentieth Century. 
Bullalo. 
Giant. 
BulIalo_ 
Standard. 
Murray & Tregartha 

Of these, all but six, viz., "Yeddo," "General Bumps," 
"'Aranca," "Glissando," HEm Bee," and "Talisman," 
: were new boats, built to conform to the conditions of 
the race. 

The weather was the worst of the season, and after 
a hard trip across Nantucket Shoals, but five were able 
to finish and in the following order: "Talisman," 
"Blink," "Aquila," "Glissando," "Woodpile." 

As "Talisman" was entitled to an allowance of nearly 
seventeen hours, there was no question of her winning 
the cup. -

"Glissando" received second prize, and the other 
three handsome souvenirs. 

In this race, as in that of the year following, the 
Eastern Yacht Club, of Marblehead, rendered valuable 
assistance, not only to the Regatta Committee of the 
Knickerbocker, but to the contestants themselves, the 
other two yacht clubs, the Boston and Corinthian, each 
vying with the Eastern as to which could do the most 
in that line. 

Before the close of the year 1905, the Knickerbocker 
Yacht Club decided on a race for 1906 . . This was to be 
run in the opposite direction, i. e., from Marblehead to 
College Point. As a result, four prizes were offered, 
with fourteen entries and the following twelve starters: 

Boat. 

" DavyJones'\ . . ' 0 '  
··Unome" ........... . 
"May" .....•. . . . . . . . . .  ·· yo-Ho" .. . . . .. .. . . .  . 
.. ·Whew" . .••. . . .• . 
•• Al'anca" ........... . 
•• Sis n . . . •• • • • • • • • • . • • • .  ·· Busie " . . . . . . ..••••••. 
•• Gertrude " . . . . •. . . . .  
• •  Shawna t '  .....•. . . . . .  
"Alice J" . . . .  � ... . .. . 
uSarapa"" " . . . . •. . . .  

Owner. 

Richard Hutchison. 
Alfred L. Lincoln ... . 
A.A.Low ......... . 
R. R. Curry & Sons. F. C. Webb ........ . . 
Arnold Schlaet .... . 
Eben Stevens ....... . 

• 1. B. SchmelzeL .... . 
J_J. Tobin ..... .... . .  
George C. Sutton ... . 
Sidney Williams ..... · 
Swasey. Raymond & 

Page .......... ..... . 

Engine. 

Jager. 
Barber. 
N_ Y. Kerosene Oil. 
Ideal. 
Murray & Tregartha 
f:tandard • 
Craig. 
Fulton . 
Murray & Tragartha 
Lamb. 
Hasbrouck. 
Bullalo. 

In 1905 "Talisman" took nearly 54 hours and 25 min
utes to cover the course. 
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"Unome" finished first in 1906 in 33 hours, 45 min
utes, and 40 seconds, with "Whew" second, "May" 
third, and "Sis" fourth. The last boat of nine to fin
ish, "Susie," completed the 280 nautical miles in 39 
hours, 5 minutes, and 29 seconds elapsed time. 

Time allowance was figured on a modification of the 
1905 Americap. Power Boat Association rules, using 
60 per cent of the table, with arrivals corrected so that 
the winners in their order were as follows: "Sis," 
"May," "Susie," and "Davy Jones." 

The owner of "Sis," Mr. Eben Stevens, promptly 
offered a cup for a race in 1907. The Knickerbocker 
Yacht Club could not see its way clear to under
take the management of another race. Consequently, 
the New Rochelle Yacht Club will this year have super,
vision over the third Marblehead race. 

Very slight modifications in the rules governing the 
1906 contest have been made, the two principal ones 
being to limit the minimum length to 30 feet over all, 
instead of on the waterline, and the use of 50 per cent 
of the table of time allowance of the American Power 
B'oat Association rules, rather than 60 per cent. The 
race this year will be from New Rochelle to Marble
head and will probably start on July 4.  

The other race is from Gravesend Bay, o ff  the Brook
lyn Yacht Club, to Bermuda, a distance of about 700 
statute miles. The minimum length of b oats eligible 
for this race is placed at 39 feet, and the maximum at 
60 feet. 

This race is for a valuable trophy offered by Mr. 
James Gordon Bennett, the well-known yachtsman. It 
will be run under the joint auspices of the Brooklyn 
and Royal Bermuda Yacht Clubs. Careful conditions 
have been formulated, to avoid probability of diElaster 
to any competing craft, each one being compelled to 
carry 6 square feet of saIl for every foot of over-all 
length, and one and one-half times the quantity of 
fuel necessary to cover the distance under favorable 
weather conditions ; while several other important 
salutary regulations are embodied in the requirements 
for eligibility for entrance. The conditions under 
which entries are to be made were published' in the 
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This race is scheduled to start from the club house 
of the Motor Boat Club of America on June 1, and with 
good weather the run should not consume more than 
two and a half or three days. 

It is reported that several boats are already under 
construction for each race, and it is likewise probable 
that boats already built, and eligible for the Marble
head race, will compete, while slight modifications, con
sisting in the main of the addition of auxiliary sail 
equipment, will allow several well-known boats to en
ter in the Bermuda trial, which will test the best 
points of such craft, such as their seaworthiness and 
end'lrance. 

POWER BOAT NOTES . 

You cannot "throttle" a four-stroke cycle engine to 
slow speed, unless the exhaust valve springs are suffi
ciently strong to prevent ingress of the spent gases 
through the exhaust valves, when there is a partial 
vacuum in the cylinder formed by the descent of the 
piston during its induction or drawing-in stroke. 
Weak exhaust-valve springs are sometimes encounter
ed on marine gasoline engines. 

There is an island near Marblehead, Mass., which 
is often mentioned in print. It is sometimes called 
Thatcher's and often Thatcher. It could not be That
cher's, for in all geographical names now the apostro
phe is omitted. What used to be called Riker's Island 
is now Rikers Island, while Fisher's Island has become 
Fishers Island. In the particular case mentioned, the 
latter is and has always been correct. It is Thatcher 
Island. 

Conditions may necessitate installing propellers with 
excessive pitch, but such an installation should be 
avoided if possible. It  must be remembered that the 
flywheel of the engine must be kept out of the water 
in the boat's "run," or space below the floor. This is 
sometimes accomplished by using a copper or galvaniz
ed pan under the lower part of the flywheel. Two
cycle engines give more trouble usually than four
cycle, when thus installed, and two-port engines more 
than three-port, if supplied with float-feed carbureters, 
the usual tendency being to get too rich a mixture in 
the after cylinder and too poor a mixture in the for
ward cylinder. Too much lubricating oil is quite like
ly to interfere with the ignition in the after cylinder 
if the engine is of the four-cycle type. 

If you are in a power or sail-driven boat, arid some 
other craft, .steam or gasoline driven, willfully vio
lates well-known "rules of the road," you should, at 
your earliest convenience, report the occurrence to 
the nearest United States inspector of steamboats, giv
ing �a full account of the occurrence, with names and 
addresses of eye-witnesses. A few cases of this sort 
would give many of our licensed masters and pilots 
what they richly deserve-suspension of their licenses 
-even although they are often goaded to desperation, 
as no doubt many of them claim, owing to the wanton 

disregard of the usual rules by many of our power
boatmen. Moral: Learn the "rules of the road" your
self, and do not take any chances, giving the other 
party plenty of leeway. 

A sailing yacht shows the same lights as any sailing 
craft, the regulation red and green side lights, when 
under sail, and the white riding light when at anchor. 
A light is sometimes suspended from the end of the 
main, or spanker boom, to reduce liability of fouling, 
and while of great utility, and in a measure considered 
necessary, is not demanded by federal law or regula
tion. Small sailing craft aJ:e allowed to show a com
bination red and green light displayed in front of 
the mast, in place of the usual separate side lights . 
Small power craft, when using combination lights, 
should have a white light showing between the red 
and green. When showing separate side lights they 
should display a white masthead light. Towboats or 
any power craft when towing another craft alongside, 
should show two white masthead lights, one above 
the other, and when towing astern there should be 
three of these lights vertically arranged. The regula
tions governing lights on all craft are the same, no 
matter whether used for pleasure or business pur
poses, and are in force from sunset to sunrise. 

Galvanized sheet-iron gasoline tanks are unsafe, 
and their use should be prohibited in all boats. Copper 
is very much better than any other material for fuel 
receptacles, although high-grade house boilers, gal
vanized after they are made up, on account of their 
cheapness, are permissible. The electric-welded, press
ed-steel tank, however, is preferable to the riveted 
style. A precaution to be observed in the use of gal
vanized-iron or steel tanks is to see that salt water 
does not collect on them, or that they are not partially 
submerged in the boat. More important it is that no 
oak, or any wood carrying tannic acid, comes in con
tact with galvanized-iron tanks, else their life, owing 
to corrosive or galvanic action, is materially short
ened. Galvanized-iron "swash" plates are preferable 
to those made of copper, owing to their greater rigid
ity, and such plates should be used in copper tanks. 
'S-oft, or hot-rolled, copper makes safer tanks than cold
rolled, and even this should be "tinned" on the inside, 
to insure the solder holding. All copper tanks should 
be protected against any possibility of fracture or 
puncture, by means of suitable bulkheads. 

Rarely does a power-boat owner aspire to owu the 
second craft with the propeller unprotected. Speed 
maniacs have set the custom. Floating debris, rocks, 
shallows, etc., make bad work with the unprotected 
propeller. It has been abundantly proven that high 
speed, with its allurements, is not all that is claimed 
or desired, that a comfortable, safe, good sea boat 
is a much more merchantable article and one less 
often offered for sale than so-called semi-speed or 
racing craft. It is possible so to design power boats 
that a good, satisfactory type with sufficient speed for 
comfort, may be produced rather than "freaks." Boats 
of abnormally high speed are decidedly dangerous 
playthings, not only for their own occupants, but those 
of other craft, who have equally as good rights to 
navigate cro wded harbors and other constricted bodies 
of water. Power-boat racing, except for sensible 
cruising craft, died naturally something over a year 
ago. There is bl!t one really good power-boat racer, 
and that is the very fastest one afloat. When such a 
craft is once beaten, her value is considerably 4e
creased. In designing a boat to get the very highest 
speed possible, it is usually necessary to have the 
propeller project below the keel. 

A jump-spark coil may be put out of commission 
easier by too high voltage than from any other cause. 
Adjusting the trembler, or vibrator, until there is 
very little play between the core and the small but
ton or armature, is quite likely, especially with cheap 
coils, to fuse or burn up the metal contacts, between 
which a small spark shows when the primary, or low
tension, circuit is closed at the timer or distributor. 
Some coils are wound for but six volts, because they 
can be produced more cheaply than if wound to stand 
nine or twelve. Such coils should never be used 
with more than four dry cells, or six cells of so-called 
oil battery. A very frequent source of trouble with 
coils may be traced to their use in connection with 
sparking dynamos or generators. It is not safe to 
use thilm in the jump-spark system, without using an 
accumulator or storage battery, and a cut-out, either 
by means of a switch or an automatic device to pre
vent short circuiting the storage battery through the 
generator, when the engine stops. If the governor 
on the generator could be depended upon to maintain 
just the proper speed to produce the correct voltage, 
there would be no trouble, but around salt water 
particularly the governor is liable to "stick," with dis
astrous results. This is one of the bad features inci
dental to the use of jump-spark ignition. In the make 
and break system an increase of voltage to even twelve 
volts has no bad effect other than a tendency to burn 
out the igniter points, unless it runs so high as to 
break down the generator itself. 



:RECENT PERFORMANCES OF FRENCH HYDROPLANE 
BOATS. 

EY OUR PARIS CORRESPONDENT. 

The gliding boat, or hydroplane, has been {lccupying 
considerable attention of late, mainly owing to the re
markable performance of the boat 
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present state of gasoline motor construction, especially 
since the new light-weight motors for aerostatic pur
poses have been brought out. In the early days of th� 
hydroplane, inventors were handicapped, since they 
had only the steam engine available for the purpose, 
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in making his craft work practically, as afterward he 
ceased to experiment with it and appeared to have 
abandoned the idea. This was no doubt due to the fact 
that at that date the gasol ine motor was not sufficiently 
developed to be of service for gliding boats. Count de 

Lambert built his first gliding boat 
which the Count de Lambert con
structed not long since and equipped 
with a light-weight, high-power mo
tor_ This craft succeeded in out
distancing all the racing boats of 
the usual bnild in a race held Octo
ber 15 last upon the Seine near 
Paris, and it was this performance 
especially which directed the atten
tion of the public toward the ques
tion of gliding boats, seeing that 
heretofore it was not generally 
known what could be expected from 
the new craft_ Owing to the good 
results which have now been ob
tained by the hydroplane, there 
seems to be no doubt that it. is 
quite in the line of progress, and 
we may expect to hear of still more 
remarkable performances from this 
class of craft in the future. The 
question is being actively taken up 
in the vicinity of Paris, and no less 
than three different forms of hydro
plane boats have been run upon the 
Seine, with very encouraging re
sults. As regards the principle 
which underlies all the recent 
forms of gliding boats, it consists 
in making the craft glide upon the 
surface of the water with scarcely 
any immersion of the hull. This is 
done by giving the boat a sufficient 
speed from the use of a light and 
]Jowerful gasoline motor and at the 
same time placing a set of planes 
under the boat which are slightly 
inclined and turned upward from 
back to front, so that when the 
boat reaches a sufficient speed the 
action of the planes causes it to be 
lifted partly or almost entirely out 
of the water, the latter being the 
i deal condition. While the usual 
practice of the first experimenters 
was to use a boat of about the ordi-
nary section and then adapt under
neath it a set of separate planes 
whose angle was adjustable, in all 
the present boats the plane sur
faces are formed simply by the bot-

'l'he Hydroplane Gliding Boat of Count de Lambert Getting Under Way and 
Rising. to the Surface. 

in 1897 and tried it in England, 
where he worked for some time up
on the question. He used the idea 
of a catamaran formed of two long 
and pointed floats and between 
them he placed a set of flat pieces 
which constituted the planes and 
lay below the surface of the water. 
The planes were adjusted at the 
proper angle, which was found b y  
experiment. O n  the craft he 
mounted a small steam engine of 
the Field type,  together with its 
boiler, but as this gave him a heavy 
weight fat a small power he could 
not bring the boat up to the speed 
which he is now able to secure with 
a light gasoline motor. Neverthe
less, his results were encouraging, 
and he found that his idea was a 
good one. Since the advent of the 
gasoline motor he has been at work 
upon the question and has already 
built a number of boats. The most 
recent type which he is now run
ning upon the Seine still holds t o  
about the same construction, using 
two main floats running along the 
whole length and joined at the top 
by a light platform. I n  the present 
form the planes extend clear across 
underneath the floats so as to cover 
the whole width of the craft. The 
planes are formed of flat surfaces 
and there are a number of them 
(five ) in the length of the boat. 

However, the plane which forms the 
front end of the boat has the end 
somewhat curved upward, as will 
be noticed in the photographs. Dur
ing his experiments Count de Lam
bert has found the best angle 
to give the planes and the proper 
length, width, and spacing that 
they should have. The right spac
ing of the planes is one of the most 
essential points for the proper 
working of the boat. These are 10 
feet long by about 4 feet wide and 
spaced about a foot apart. Toward 

The boat consist. of a catamaran mounted on five planes. each of which IS about 4 feet wide bV 10 feet long. giving a 

total hfting surface of about 200 square feet. The planes are set upon five per cent mciine. with the 

.exceptlOu of the fron t one, which is at a slightly greater angle. The 50 H. P., 8.cyllnder motor 

bas driven tlIls boat, the inventor claims, at a rate of speed of thlIty-four mIles 

tom of the boat, this being con-
structed so that there are at least two surfaces of this 
kind. What is essential for the hydroplane action is to 
have the boat light enough to be easily lifted out of 
the water and at the same time to provide sufficient 
power to give the proper speed for bringing about the 
lifting action. This is now easy to accomplish in the 

Rear View o f  Count de Lambert's Hydroplane Boat 
Traveling at a Speed of 25% Miles an Hour. 

an hour. 

and thus a heavy weight had to be lifted, a weight 
which was out of all proportion to the power which 
the motor would give. 

As far back as 1 876 M. de Sanderal had the idea 
of a hydroplane which consisted of a simple fiat-bot
tomed boat of rectangular shape. At each of the four 

corners of the boat he mounted a propeller 
which wOl),ed horizontally in the water 
and was mounted on a vertical shaft. The 
boat also had a main propeller placed in 
the rear in the usual way. By giving the 
proper speed to the four screws at the cor
ners, the boat could be lifted more or less 
out of the water so as to lessen the resist
ance to forward movement, and then the 
main propeller would cause the craft to 
glide on the surface of the water. He was 
not successful at that time in realizing this 
idea, since he found that the boat would 
require a considerable motive power, and 
hence that it could not be lifted by the use 
of a steam engine. Later on, M. Ader, of 
Paris; who is well known for his experi
mental work in different fields, took up the 
idea, and as late as 1895 he built a model 
of a gliding boat which somewhat ap
proaches the present types. In this case he 
used a boat which was pointed at each end 
and was provided with a series of separate 
planes. At the front of the boat there 
were two planes spreading out at the sides 

the front end of the craft is mount-
ed a 50 horse-power gaso line motor 

which weighs only 2112 to 3 pounds per horse-power. 
We have already described this type of motor, which 
has been adopted by Santos Dumont, Capt. Ferber, 
and other aeronauts, and which will go far toward 
solving the problem of the gliding boat, since for the 
solution of this problem a motor of high power and 

,and lying under water. They could be ad
justed at any desired angle from the inside 
of the boat. At the' rear there was a single 
plane which formed a tail and could also 
be adjusted. M, Ader had also the idea of 
injecting compressed air underneath the 
surface of the three planes, so that they 
would w ork more or less upon an air 
cushIon and in this way the resistance of 
the boat would be still further diminished. 
It seems, however, that he did not succeed 

"Nautilus B. V. Jacqueline" Under Way. This Boat 'Von 
the Cruiser Ra ce at a Speed of 16.84 Miles an Hour. 

RECENT PERFORMANCES OF FRENCH HYDROPLANE BOATS. 
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light weight is essential. It is to be remarked, ' how
ever, that this pow�r is nee'ded only in starting

' up the 
boat and bringing it up to the speed where the pianes 
cause' it to lift 'out, of the water; for it is eVidenf that 
as soon as it commences to glide upon the 'surfa(" � it 
requires much les's power to run: 
owing to the great diminution of 
the resistance. This, at least, is 
the theory of the hydroplane, al
though in practice the large cata
maran shown made only 25.46 miles 
an 'hour with the motor de'�l'�ping 
50 horse-power at 1,000 R. P. M., 
while a smaller one of about one-
half the size and one-fourth the 
hydroplane surface made the same 
speed with from 12 to 14 horse
power. The present motor is of the 
eight-cylinder V pattern and is 
rated at 50 horse-power, running at 
the standard speed of 1,000 revolu
tions , per minut�, at Which it runs 
when driving , the boat. The dis
placement of the present boat, with
out fuel or water, is stated by the 
inventor to be 1,100 kilogrammes 
( 2,425 pounds ) ,  and with three men 
the displacement is brought up to 
1,500 kilogrammes ( 3,306.9 pounds ) , 
although as , many as five persons, 
inclusive 'ot the mechanic, can be 
carried., The displacement of the 
smalle: boat" loaded, was 1,763 
pounds. From the motor the 
slightly-inclined' proP!lller s h a f t  
passes to , the rear. , 'rhe blades of 
the ' propeller are each pivoted so 
that they can be turned and the 
pitch of the, propeller altered. This 
is found v

-
ery convenient for hand

ling the boat. There is also a rud
der which is mounted in the rear 
in the usual way. As to the size of 
the boat, the length is 7 meters 
( 22.96 feet) and the width about 
3 meters ( 9.84 feet ) ,  The whole is 
of a very light and solid build, and 
the top platform is made of the 
usual slat work. 

o 
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general principle, but which is much smaller in size, 
is the "Ricochet-Nautilus," constructed by the Bonne
maison boat-building firm of Paris. Its general appear' 
ance ' is shown in the illustration. The bottom is 
formed of two inclined plane surfaces one of which 

.. ... � . . .. 

D 
PJan and Longitudinal Section of LevavasseJ}l' Motor Boat. 

The Levavasseur Freak lUotor Boat, ., Antoinette." 

meters ( 29.825 miles) an hour. It is built 'to carry a 
single person. T'he oiling of the motor is carried out 
from an air-pressure oil tank, and the air pressure is 
given by a bicycle air pump. ' The rudder of the boat is 
shown at the front in the photograph, although two 

rudders at the stern are generally 
used. 

The "Antoinette" speed boat is 
built on somewhat different lines. 
In front it carries a flat-bottomed 
boat of somewhat the usual form, 
while in' the rear is attached a float 
forming a tail-piece which aids in 
obtaining the gliding action. The 
front boat carries the inotor and 
passengers. From the motor a 
shaft runs to a propeller carried 
in the rear of the tail-piece. The 
latter (see diagram) has at the end 
a box-shaped piece whose under sur
face forms a plane, and the whole 
device gives a constant angle for 
the front boat in order to secure the 
gliding action. By using the front 
boat, the craft can stand bad 
weather and run even upon rough 
water, although its speed will be 
slower in this case. It will run on 
the hydroplane principle in smooth 
water. 

The craft is built for the Leva
vasseur motor firm, who have 
mounted on it one of the light mo
tors previously described and rated 
at 50 horse-power. Alone, the motor 
weighs 13'2.27 pounds, or 17 6.36 
pounds with all accessories and 
ready to run. The displacement of 
the craft is 200 kilogrammes ( 440.9 
pounds ) counting the motor, and 
the total length is less than 9 me-
ters ( 29.52 feet ) .  It has already 
been run upon the Seine and 
showed a good speed. Capt. Ferber 
and also Santos Dumont piloted it 
on different occasions and were 
favorably impressed with its per
formance, stating that it had a good 
balance and gave almost the same 
sensation as an aeroplime in the 
air. OWing to the use of the ' long 
tail, there 'is but little spray ,at the 
back of the boat, seeing that this is 
forced JO the rear. Since it has en
tered the field the new craft prom
ises well and gives the gliding 
effect without losing its qualities of 
good floating and balance. Another 
point is the ' low consumption of 
fl}el, which is claimed to be below 
what the' ordinary ' craft use, while 
a higher speed is obtained. 

This craft made the remarkable 
performance which we mentioned 
above 'during the races which, were 
held last fall upon the Seine at 
Maisons Laffitte: in the suburbs of 
Paris. In spite of the fact that 
there were entered some of the fast 
raCing boats, the hydroplane ' car
ried off the honor!! an<;l made the 
record for speed over a 100-kilo
meter ( 62 .1-mile) 'cl}urse, ' covering 
this

' 
in '2 hours, 25 minutes, which 

is equivalent to a speed of 25.46 
miles an hour. The boat carried 
three persons and besides was 
obliged to make a I\umber of turns, 
which are a ,  decilied " disadvantage Tail of the Curious Two-Part Levavasseur High.Speed Boat. 

. In " the , cruiser class, the record 
for' 15% ' miles was made by the 
"Nautilus B. V.-Jacqueline," which 
covered the distance in 52 minutes 
36 3-5 seconds, at an average speed for this class of craft. In a straight 

line, Count de Lambert says, he made a. speed of 55 kilo
meters ( 34.175 miles ) an hour upon ,the Seine. At 
present · he is constructing a new hydroplane, which is 
even of a Simpler form. It , is , made up simply of a 
series of box floats placed between two long timbers 
on each side. Each float has the required plane surface 
on the bottom, and the assemblage of floats forms a 
kind of raft which has a number of glidillg surfaces. 
It may be mentioned that Count de Lambert has been 
granted fundamental patents for the use of hydro
planes. 

Another. hydroplane boat which follows the same 

extends from the stern to the' middle of the boat. Com
mencing a few inches lower down, at the middle, is the 
second plane, which also runs upward toward ' the f'ront 
and forms the bow of the boat. A cross-section of the 
boat one-third of the way back from the 'bow shows 
that tht! forward plane is not quite flat, but has a 
slight curve. Upon the boat is mounted a thr'ee.cylin
der, air-cooled, Buchet , motor of 10 , horse-power, from 
which a shaft rullS to a propeller at the rear. The lat
ter runs at the motor speed of 2,000 revolutions per 
minute when at full speed. The new craft has been 
tried upon the Seine, and is stated to run at 48 kilo-

of about 16.84 ,miles an hour. This boat is , noteworthy 
from the fact that it was driven by one of the new 
Bourdreaux-Verdet Duple� motors, which works on a 
new principle; and which we had occasion to describe 
in SUPPLEJlIENT No. 159 7. The Duplex motor seems to 
be coming to , the front on account of .the different 
merits which it possesses in the way of low gasoline 
consumption per horse-power and the small space it 
occupies. One of the photographs on the preceding 
page shows the new cruiser at full speed. The clean 
way in which it cuts the water shows the design of 
hUll to be a good one. 

'the " Ricochet.N autilus," WhIch Has .!ttll,inel,i a Speed of Ab()u,t 30 MUes an Hour C
'
ount de Lambert's Hydroplane Boat at Rest, Showing the Normal 

Submergence When Statlonary. 
With a to.Borse-Power '1\lotor� ' Tbis Boat is A bout 1 1  Feet Long. 

RECENT PERFORMANCES OF FRENCH HYDROPLANE BOATS. 



THE BRANGER CUP RACE FOR MINIATURE MOTOR 
BOATS. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Considerable . interest was recently manifested in 
Paris in a. series of -races for model motor boats. A 
cup for one of these events was presented 
by M. Eranger, a well-known French pho
tographer of sporting subjects. The 
races were held on the lake of the Bois 
de .Boulogne over a course some 150 me
ters ( 492.125 feet) in length, and they 
were watched with interest not only by 
the children but by their elders as well. 

Some of the little craft traversed the 
distance at surprising speed, and a n1:lm
bel' of curious forms of miniature 
launches were to be seen, as the accom
panying illustrations show. One of the 
conditions of the contests was that none 
of the competitors was to exceed 5 feet 
in length. Some of the latter were con
siderably smaller ; in fact, one of the 
winners was but 23.6 inches long. T'here 
were twenty-four starters in the races, 
which were watched with great interest 
by a large crowd of spectators. 

There were races for different classes 
and a special class contested for the cup. 
�ome of the boats were driven by elec
tricity, while others were provided with 
explosive motors; one of the latter was 
of 1� horse-power and was, as can be 
seen in the illustration, a single-cylinder, air-cooled 
motor fi.tted with high-tension magneto ignition, fly
wheel, friction clutch, etc. 

Despite a damp and rainy day, these toy racers made 
a very fair performance, as can be seen by the follow
ing table of winners: 

Racers 0.60 M eter ( 23.62 inches) in Length: Winner, 
�'Girard IV." ( owned by Girard) ,  2 minutes 27 sec
onds. 

Racers 1 Meter ( 39.37 inches) in Length: Winner, 
"L'Eclair" ( owned by Leroy and Breton ) ,  in 2 minutes 
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second in 2 minutes 20 seconds; and "Lorraine" was 
third in 2 minutes 25 seconds. The consolation prize 
was won by "Catarina" in 1 minute 16 seconds. This 
first toy motor-boat meet was very amusing, and was 
attended and directed by several constructors of motor 

The " Girard I.," Winner of the " (Joupe Branger." 

boats, who gained not a little information as to - the 
speed capabilities of different forms of hulls. 

A t .  I I! 

The Death Of .. enry C. Sergeant, 

·In the death of Henry C. Sergeant, which occurred 
January 30 at his home in Westfield, N. J., America 
has lost one of her most brilliant inventors. To the 
rr:ventive genius of Mr. 'Sergeant the elevated railroad 
companies owe the CRopping boxes, which er.abled them 
to stop the use of uncanceled tickets on their lines, 
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' .. he Effeets of Ether and Chlorot'ornl on Plants, 

The forcing of plants by means of ether has attained 
great pnctical importance. The process, however, is 
not applicable to all plants, for the growth of many 
spe!!ies is retarded by ether, which appears to exert 

on them an inhibiting action as it does 
on the nervous system of animals. Alfred 
Burgerstein has recently published the 
results of experiments on the effects of 
ether and chloroform on a great variety 
of plants. He studied especially the ac
tion of ether on the buds of deciduous 
trees and· shrubs and the effects of both 
ether and chloroform on the growth of 
bulbs and the germination of seeds. The 
unfolding, of some buds was accelerated, 
that of others unaffected by etherization. 
Begonia buds were retarded. Etherized 
narcissus bulbs sprouted a week earlier 
and etherized onions three days l ater than 
untreated bulbs, while tulips were not 
affected by ether. 

Etherization continued for 48 hours, 
using 3 volumes of ether to 10,000 vol
umes of air, exerted no further injurious 
effect on bulbs, but the same proportion 
of chloroform killed them all in 8 hours. 
The germination of aIr-dried seeds was 
accelerated by exposing them for 24 
hours to an atmqsphere containing from 
2 to 8 volumes of ether to 10,000 volumes 
of air, but the proportion of seeds that 

germinated was not altered. Chloroform, employed in 
the same manner, accelerated the germination of some 
seeds and retarded that of others, but it generally re
duced the proportion of seedlings. When the seeds 
were first soaked in water etherization diminished their 
germinating power and chloroform, in most cases, 
killed them. 

The growth of bean, pumpkin, and sunflower plants 
was almost or entirely checked in an atmosphere con
taining 0.004 per cent of chloroform, but the same pro
p ortion of ether promoted their growth and the plants 

Plan View of the ,. Girard I.," Showiy.g the Hi-Borse-Power A ir-Cooled Motor, the G!I>soline 
Tank, and Carbureter. 

A Group of Model Moto]' Boats, Showing the Di1ferent ' Types 
and Sizes. 

47 seconds; 2, "Girard I I  I.," in 4 minutes 30 sec
onds. 

The winner of this event was given the superb sil
ver medal donated by "Les Sports." 

Racers 1% Meters ( 59.05 inches) in Length: 1, 
"Girard 1.," in 1 minute 5 seconds ( 5.16 miles an 
hour) ; 2, "Lorraine" ( owned by Pierre de Fontbrune ) ,  
in 1 minute 50 seconds; 3 ,  "Catarina" ( owned by Le
ta.ng) ,  in 2 minutes 45 seconds. 

The race for the "Coupe Branger'" was won by the 
"Girard 1." in 1 minute 20 seconds. "L'Eclair" was 

and materially to increase their profits. His first in
vention, which ne Worked out when only eighteen years 
oM, was a m:;tchine for making wagon wheels. In 1 862 
he patented a governor for marine engines to prevent 
the racing of propellers. This governor the United 
States government at once adopted for war vessels. 
He took out patents on more than fifty' air compressors 
and drills, and his development of the drill that bears 
his name made it possible to carry out some of the 
greatest engineering achievements of the last quarter 
century. 

throve in air thrice as strong in ether. The effects on 
the power of reaction to lig1'!t and gravitation were 
analogous to the effects on growth. 

It appears, therefore, that the entire vital energy 
of some plants is increased and that of others dimin
ished by ether and chloroform. 

- .. � .. 
The special commissioiji appointed to consider the 

construction of bridges will recommend to the New 
York Legislature the construction of two bridges from 
Staten Island and one from Manhattan to New Jersey. 

A Well-Designed Entry. Preparing Some of the Contestants for the Races. 

THE RACES IN THE LAKE OF THE BOI S  DE BOULOGNE, AT PARIS, FOR MINIATURE MOTOR BOATS. 



LATEST TYPES OF CRUISING POWER BOATS. 

In ihe first-page illustration of this number of the 
SCIENTIFIC AMERICAN are shown three of the latest 
types of cruising power boats. The two shown in the 
upper part of the illustration are "La Mascotte IlL" 
and the "Dixie," the first of which was designed by 
Mr. H.  J. Gielow for Mr. F. C. Havens, of San Fran
cisco, and the latter by the Electric Launch Company. 

"La Mascotte III." is 84 feet over all, 75 feet 9 inches 
on the waterline, with a beam of 13 feet, and a draft 
of 3 feet 6 inches. On deck forward are a pilot house 
and a cabin, provided with the usual transoms, table, 
lockers, and buffet. The staterooms, which contain 
berths and lockers, are arranged on each side of a pas
sageway leading to the engine room. 

Each of the staterooms connects with a private 
toilet room. The quarters of the crew are aft, and 
provide accommodations for two men. In the engine 
room are two berths, seats, lockers, etc., for the mem
bers of the engine-room staff. 

The vessel is driven by two 75-horse-power Craig 
gasoline engines, and it is provided with the necessary 
lighting, ventilating, and other auxiliaries. ' The fuel 
supply-620 gallons at a maximum-is carried in tanks 
located in water-tight compartments. The vessel is 
steered from a bridge aft of the pilot house, and is 
equipped with a single military mast and a stack, 

The "Dixie" is 93 feet over all, 85 feet 9 inches on 
the waterline, with a breadth of 13 feet 6 inches, and 
a draft of 4 feet. Her accommodations consist of a 
forecastle, ,finished in quartered oak with brass air 
ports for light and ventilation. The owner's quarters, 
which are also forward, and are finished in African 
mahogany, contain two Pullman berths equipped with 
regular Pullman car fittings with drawers for storage. 
There is also a bureau with plate-glass ' mirrors and 
extra wide and deep drawers. The owner's private 
bath is adjoining and contains a porcelain tub, shower 
bath, basin, and a large closet. The windows in the 
owner's quarters are of plate glass, protected by Vene
tian blinds, while additional ventilation is secured 
through a large skylight. 

The galley is situated aft of the engine room and 
extends the full width of the boat. A large range 
burning either coal or wood is provided, together with 
a roomy ice box, having a capacity of 650 pounds of 
ice, a sink, cupboard, dresser, and closets. 

The main saloon is 19 feet long, finished in ma
hogany, and contains a large Chippendale sideboard 
with glass doors, drawers for silver, linen, etc. There 
are also four standard Pullman berths, and a toilet 
room opening into the saloon on the port sfde for
ward. The windows in the saloon are protected by 
Venetian blinds, as in the owner's quarters, while a 
large skylight furnishes additional light and ventila
tion. 

The engine room contains two 110-horse-power 6-
cylinder Standard reversible engines and an 8-horse
power gasoline engine direct connected to a dynamo 
for supplying electricity throughout for lighting, 
searchlight, fan motors, heating and cooking. 

The yacht will be steered from the bridge and will 
also be equipped with military mast, stack, one 14-
foot dinghy, and a 15-foot 6-inch power tender, with 
a 2-horse-power engine; an awning 'covers the entire 
yacht. 

The hull has been very substantially built, having 
an oak keel and frame and yellow pine planking, all 
copper or yellow metal fastened. 

The craft illustrated in the lower engraving is the 
"Hawk," which was designed and built by Mr. C. Du 
Poix, of New York city, for a gentleman residing on 
the Isle of Pines. It was intended for use both as it 
pleasure yacht and as a passenger carrier during the ' 
busy season of commerce. The conditions of service 
necessitated a seagoing power yacht of fair speed and 
wide cruising radius for operation in ;,tnd around the 
Caribbean Sea. Weather conditions in that part of the 
world often put the craft plying those waters to the 
severest possible tests, and the question of seaworthi
ness was a factor of the greatest importance in the 
design of the "Hawk." 

The vessel is built entirely of steel, with six water
tight compartments, and the c6nstruction is one which 
offers great strength of hull. The deck is flush, with 
but a single companion way, that leading to the owner's 
quarters. All other openings are either watertight 
torpedo hatches or watertight steel skylights. There 
are two engines, each of 75 brake horse-power, using 
gasoline fuel. The latter is carried normally in four 
tanks placed abreast, each in a watertight compartment 
and provided with a wat�r seal. Extending forward 
from the engine room bulkhead for 14 feet is a double 
bottom, the space within which is adapted to be used 
as a reserve fuel tank, or otherwise as a ballast tank. 
The full tank capacity totals 2,000 gallons. 

Most of the auxiliary power devices are electrically 
driven. They include the lighting plant, the fire and 
bilge pu'mps, an ice-making plant of the Brunswick 
Refrigerator type, and the ventilating system. The ice 
machine compressor is driven by a l%chorse-power mo
tor in the engine room. The cold storage and ice. com· 
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partments are located in the galley. Twenty pounds 
of ice are manufactured per day, while at the same 
time two refrigerating compartments are cooled. The 
cooking is done upon an electric range, an ,auxiliary oil 
stove being provided for emergencies. 

A system of forced draft provides ventilation. An 
electric blower is placed aft of the conning tower, 
where it is shielded from breaking seas. This forces 
air through lines of pipes, one on each side of the 
boat, just above the cabin floor. Each room contains 
proper regulating apparatus for use in connection with 
the ventilation system. The air is withdrawn from 
the various parts of the craft through flat pipes located 
near the gusset plates on each side of the hull. These 
pipes unite in the engine room and communicate with 
an exhaust blower, which expels the air through a 
ventilator. 

The conning tower is located well forward, and not 
only provides a place for the steersman in bad 
weather, but is also a chart room and smoking den. It 
is provided with a large, comfortable leather divan, 
adapted for sleeping purposes in case of necessity. 
Two sets of steering gear are provided in the conning 
tower, as well as an engine-room telegraph, a telephone 
to all parts of the vessel, and the usual bell signal sys· 
tern and speaking tubes. The electric masthead and 
side lights have telltale lights showing in the conning 
tower. The lights, as well as the searchlight and the 
siren, are controlled from within the latter. An au xiii. 
ary steering gear is provided on the platform aft of the 
conning tower for use in fair weather. 

The accommodations and living arrangements are all 
of the very best. The toilet and bath rooms are of 
the latest design. The main saloon is large, airy, and 
comfortable, and is provided with two transom berths, 
a self-playing piano, buffet, bookcases, lockers, etc. Ac
commodations are provided in the forecastle for a crew 
of four, and two berths are located in the engine room 
for the crew of that department. 

The joiner work throughout is of composition fire· 
proof board painted with white enamel. Interlocking 
rubber tiling is used in the saloon, bathroom, passage
ways, and in the pantry and galley. The upholstery is 
of dark green leather. Two boats are carried in pat· 
ent folding davits-a power dinghy and a whaleboat. 
The deck is of teak, with all deck fittings of steel. 

.. . . 1 .  
Ae�onautic School in Germany. 

Arrangements haye just been completed to establish 
at Chemnitz a training school for aeronauts and con· 
structors of airships. A similar school has been in 
operation in Paris for a year past. The Chemnitz in
stitution will be the second enterprise in this new 
pedagogical field. A one year's course is contem
plated for the present, the school to be opened in 
May, 1907. This course, at the outset, is limited to the 
construction and use of balloons. It  will be enlarged 
so as to include aeroplanes, as soon as practical work· 
ing types have been developed. 

The successive divisions of instruction during the 
year's course are as follows: Calculation of volume 
of balloons; methods of cutting the material ; methods 
of rendering the material impermeable ; construction 
of nets ; gases used for inflation; the general theory 
of balloon construction and use ; scientific instruments 
used in balloon ascensions ; meteorological observa-' 
tions ; ascents alone ; ascents with passengers ; special 
instruction for passengers ; methods of landing, and 
the application of airships. The tuition for a year's 
course is 600 marks, or $143. 

• •  I • 
The (�u rr(,llt Sup plement. 

The current SUPPLEMENT, N o. 1625, opens with an 
article by Dr. Alfred Gradenwitz on the Southwestern 
African Railway, which is probably the longest road 
of its kind in the German colonies. Good pictures 
accompany his description. Mr. Walter J. May tells 
how unusual castings can be made. The mechanical 
design of ball bearings and roller bearings is ably 
discussed by W. S. Rogers. The first installment is 
given of a series of articles on plaster-of-Paris. Mr. 
W. Eo Parsons contributes a well-considered forecast 
of our manufacturing industry. Mr. F. P. Fish's ad
mirable elucidation of the ethics of trade secrets is 
concluded. The purchase by the British Admiralty of 
a gasoline, motor-driven torpedo boat is an official in· 
dorsement of a new type of fighting craft. For that 
reason the SUPPLEMENT'S illustrations of these new 
types, together with an article, will be of interest. 
The flights of Zeppelin's airship on October 9 and 10, 
1906, are described in detail by Prof. Hergesell and 
Capt. von Kehler. Electric sleep or anesthesia is a 
subject of which we are bound to hear more in the 
future. Dr. G. H. Niewenglowski's brief review of 
his experiments and those of Prof. Leduc should, 
therefore, be read with interest. In an article en· 
titled "Theory and Action of a 100·Mile Wireless Tele
graphic Set," A. Frederick Collins tells something of 
the theoretical action and the· practical working of the 
instruments employed in the 100-mile wireless tele· 
graph equipment which is described in SUPPLEMENT, 
No. 1605. 

INFLU:!NO! OF THE AUTOMOBILE ON LAUNCH 
DEVELOPMENT. 

BY w.  P.  STEPHENS. 
Following closely 'on the Automobile Show comes 

the Motor Boat Show at Madison Square Garden, mark
ing a new era in launch and gasoline-engine building. 
As the Automobile Show had its germ in the great 
bicycle shows of the late nineties, so the gasoline 
launch has served as an incidental attraction to the 
annual Sportsmen's Show until the present time, when 
it takes its place as ' one of the great yearly show at-
tractions of New. York. 

Though antedating the automobile by n early a dozen 
years, the marine gasoline engine was at the time of 
the first Automobile Show in 1900 but little advanced 
beyond its early primitive stage. It" manufacture was 
regularly established, it had found a limited market 
among yachtsmen and to a certah extent among fish· 
ermen and other workers, and, mechanically, it had 
reached a point where it was sufficiently reliable and 
economi�al in operation to justify its use in spite of 
many serious defects; but it  was found in only one 
very heavy type, built almost entirely of cast iron, 
which made it bulky. Its design was such that it was 
limited practically to the low speed of about 300' 
revolutions per minute. Besides this it was weak 
in its respiratory 'organs ( the primitive vaporizer 
or carbureter of the day) , and was fitted with an igni· 
tion system of the make-and-break type that had 
hardly passed the experimental stage. Its possibUities 
being unknown to the yachting world, the only demand 
was for this .ordinary heavy' type of engine for cruising 
launches or working boats, and there was no induce
ment to the builder to invest large sums in the develop
ment of lighter and more efficient engines. Even the 
most progressive builders of the day aspired no higher 
than the improvement in detail of the heavy launch 
engine. 

In England and France the development was even 
more backward, launches being few .in number and 
mainly propelled by kerosene, in every way inferior to 
gasoline as a fuel: The awakening came, however, In 
the latter country, where in 1900 the new type of light, 
high-speed, automobile engine was first tried in a 
launch hull. The experiment was successful. New 
hulls of special design and construction were soon 
afloat, driven by the leading makes of automobile en· 
gines ; the vocabulary was enriched by a br�nd-new 
term-"canot-automobile"-and the new sport of high
speed motor-boat racing was fairly launched. 

From the start the "auto-boat" or "canot-automobile" 
all but rivaled the motor car in popularity. Races 
were held for valuable prizes ; the cleverest of naval 
architects were cabed on for designs of lighter and 
faster bulls, and all the resources of automobile engi· 
neering were called into play for the perfection of the 
new type of "auto-marine" gasoline engine. The fever 
was by no means confined to the Seine and the Medi· 
terranean, but found its way across the Channel and 
even across the broad Atlantic, meeting a hearty weI· 
come from American clubs and yachtsmen. 

The high-speed auto-boat has proved to be little more 
than a costly and useless toy; the hull, designed solely 
for the highest possible speed, gives neither comfort 
nor accommodation, while the passenger, even in 
smooth water, is drenched with a cataract of spray 
thrown by the razor-like bows. The extremely light 
construction makes the b04t useless except for racing; 
the light and delicate engines reql�ire the highest possi· 
ble skill for their care and manipulation, and they are 
always liable to derangement and breakdowns. The 
first excitement over, the sport has proved far less 
fascinating than at first promise�, owing to the great 
number of failures of entered boats to start, or, having 
started, to finish the course. 

In spite of its own defects, however, the auto-boat 
has been a blessing to yachtsmen and to engine build
ers alike, in that it has forced in less than five years 
a development that, to all appearances, would in its 
natural course have taken twenty years. To put it 
briefly, where the average speed of the pleasure launch 
was well under ten miles per hour half a dozen years 
ago, the effort to attain a speed of thirty miles in the 
auto-boat has raised the average speed probably 50 per 
cent, while there are staunch, strong, and seaworthy 
launches that run regularly over twenty or twenty· 
two miles in the hour. 

One of the most generally useful and popular of the 
many new types is that called "the ferry launch," of 50 
to 80 :feet length, fitted with at least a cabin for bad 
weather, if not with conveniences for a meal and a bed 
on occasion, with large comfortable cockpit, and having 
sufficient power to carry the owner and his family or 
friends from his home on the Sound or the Hudson to 
some New York pier at a regular speed of eighteen to 
twenty miles an hour or even higher. 

The first step in this development has been through 
the engine. In France all the resources of the auto· 
mobile builder-the highly-skilled engineer-designer. 
the chemist and metallurgist, the maker of fine steels 
and bronzes, the expert machinists, and fine machine 

( Oontinued on page 170. ) 
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The &0 H. P., Twin-Screw, 60·Foot Motor Yacht " Katrina II." Speed, 1 3  Miles an Hour. A Typical Racing-Boat Stern. 

A Typical Cruiser. The 25 H. P., 46·Foot " Hazel." The 3 3 76-Foot " Josephine." Her 36 H. P., Speedway En�ine Has Driven Her at a Speed 
of 22.9 Miles per Hour. 

The 26%, -Foot Cruiser " Buddie II." 
Photo copyrig� 1906 by Edwin Levick. 

The 3 6-Foot, 80 H. P. Cruiser " Unome," Which Reached College Polnt 
First in the Race Last Y liar from Marblehead, Mass. Average 

Speed, 9.5 Miles per Hour. 

The 67.Foot, 50 H. P., Twin·Screw Coast Defense Inspection Motor Boat " Norka." 
Speed, 14 l\'liles per Hour. 

The 90-Foot, Twin·Screw, Gasoline Motor Yacht " Dodger " Driven by Two 
300 H. P. Standard Engines. This Boat is Said to Have Reached 

a Speed of 25 Miles per Hour. 

The 60·Foot Racer " Standard," Fitted With a 300 H. P. Double-Acting Standard Gasoline Motor. Average Speed in Mile Trials, 29.39 Miles per Hour. 

VARIOUS TYPES OF MOTOR BOATS. 
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NEW TYPES OF GAS - ENGINES FOR MARINE WORK; 
,¥ COMMANDER A. B. WILLITS, U. s. N. 

The four-cycle principle is the most perfect one in 
theory and practice. Here the explosion of a charge 
performs its expansion and works completely . to the 
end of the first stroke_ It is then exhausted and ex
pelled by the return of the piston through the entire 
second stroke, while the third strol,e draws in fresh 
mixture, which is compressed on the . fourth stroke 
ready ' to be exploded at the beginning of the next_ 
Here there is certainty of obtaining a full charge of 
the mixture in the proportions delivered through the 
carbureter, and both the . increased reliability of action 
of this type and the de�reased fuel consumption per 
horse-power are positive and marked. It is the type 
used in nearly all of the automobile engines built, and, 
in the marine-motor field, is the type along which high 
powers are being designed. 

The Bureau of Steam Engineering has taken keen 
interest in the current advances in this class of motive 
machinery, and has had its representatives witness the 
tests of the latest types with a view to the opening for 
such installations in torpedo boats when the fuel ques
tion is less uncertain. Already there are fourteen 
gasoline and gas motors installed in naval small craft 
and eight others waiting completion of hulls. Besides 
these, motors for light-powered boats for torpedo craft 
have been designed and are being built under the 
Bureau's directions at the Norfonr yard_ The question 
of replacing the machinery of some of the torpedo 
boats by explosive-mixture motors is still under advise
ment, and nothing is being lost through lack of keep· 
ing in touch with the latest developments. The naval 
installations thus far are as follows :  

H. P. 
.. Adder," submarine . . . . .. . . . . . .. . . . . . . . . Otto 4-eycle. 160 

.. Grampus." submarine . . .  • • • • • • . . • •  ' "  Otto 4-eycle. 16( 

.. Moccasin," submarine . . . . .  : . . . . . . .  . .  . .  Otto 4-cycle, 160 

H .PJke,'" submarine . . , • • • • • •  � ' ' '  • • • •  ' ' ' '  Otto 4-cycle, 160 
� Porpoise," submarine • • • • • • • • • • • . • • • • . .  Otto 4-eycle, 11,0 
.. Sbark," submarine . . . . . . . . . . . . . . . . . . . .  Otto 4,-cycle. 160 
Sixty-foot Indian Head ferryboat . . . . . . . . . .. Standard " 4·cycle, 300 
Yard ferryboat, Portsmontb, N, H . . . . . . . ... Standard " 4·cycle, 300 
.. Sylph's " gig. . . . . . . . . . . .  , . . . . . . . . . . . .. Standard " 4·cycle, 25 
.. Sylph's " tender . . . . . . . . . . . . . . . . . . . . . . . . � Standard ,. 4-cycle, 12 
.. Maine's " 28·loot whaleboat . . . . . . . . . . . . .  Jager 4·cycle. 10 
Special 20·foot whaleboat, Norfol\< • . • • • • • •  Godschalk .2.cycle, 10 Special 2O-loot tender. Norfolk . . . .. . . . . . . .. Standard " 4-<:ycle. 12 
.. Vesuvius' " 28-foot launch. . . ... . .  . . .  Jager 4-<:ycle. 10 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.639 
Those awaiting completion of hullS are : 

H. P. 
Submariue "Nine" (Fore River) . . . . • • • • •  , • • • • . .  Craig 4.cycle, 250 
Submarine .. Ten " (Fore River) . . . . . " . . . . . . .  Craig 4-eycle, 250 
Submarine " Eleven" (Fore River) • • • • • • . • • •  ' "  Craig 4,-cycle, 250 

Submarine " Twelve " (Fore River) . . . . . . . . . . . .  Craig 4-cycle, 2.'Xl 
Seventy.five.foot ferryboat, Traimng Station, S. F., U. I. 

. Works 4-<:ycle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,  . . .  250 
Water barge, Mare Island, UniOn Gas Co., .-cyCle . . . . . . . . . . . .  120 

Water barge, Portsmouth, N. H., (2) Globe, 100 eacb, 4.cycle . .  200 
'rotal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . .  1,570 

It is s een by the above that 300 I .H.P. is the' largest 
size motor thus far purchased by the government, and 
this installation in the 60-foot launch built for service 
between Indian Head and Washington stood a most 
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ders are now operated by opening the compressed-air 
throttle valve, and the instant the engine starts and 
malres two or three revolutions, the lever is pushed on 
to the next notch, which cuts out the compressed-air 
valves, and adjusts the cams to trip the valves in a 
regular, four-cycle sequence. Practically, the handling 
of this motor is very simple, there never being a min
ute's hesitation in the action of the engine or the re
sult on the boat, as the motor jumps to full speed 

Fig. 1.- Vertical Cross-Section of Double-Actiug 
Four-Cycle Gasoline Engine. 

almost instantly. While running, an air pump or com
pressor, attached to the main-engine shaft, keeps the 
air supply up in the tank, but can be shut off at will. 
There is no difficulty in keeping up pressure for weeks 
at a time in the tank, and in reversing there is usu
ally but a drop of about five pounds in the pressure. 

'rhere will be no future for the single·acting motor 
for large powers in marine work. The manifest advan. 
tages in tl'.e matter of weight and arrangement for 
variations in cruising powers, as well as in greater 
effectiveness in distribution in the double-acting type, 
will make it unquestionably the only one to be consid
ered in the development of this class of machinery for 
sea-going craft. The difficulties · at first experienced 
in arranging for the proper cooling of pistons and 
rods, and in devising efficient packing for the rod 
stuffing boxes. have been overcome, and, as before 

I� 
motor for the Indian Head boat, except that a regular 
l'eversing controlling cylinder is used with compressed 
air instead of steam, bringing the reversing under per
fect control. Means can also be provided by which, 
with one motion of a lever, all the lower exhaust 
valves can be lock opened and all the lower inlet 
valves can be lock closed instantly, thus changing the 
engine at once to a single-acting six-cylinder motor, or, 
in other words, cutting down to half power with one 
mpvement and without any substantial decrease i� 
economy. Furthermore, the two units of ·three cylin
ders each can be unclutched so that the after three 
cylinders can ' be operated alqne single acting, which 
actually reduces the power to one quarter' of the origi
naL Taldng these points into consideration, together 
with the fact of being able ( with a liquid primary 
fuel) to get under way at a moment's notice under full 
power and maintain absolute regularity of speed as 
long as the fuel lasts, there seems to be little more to 
be desired toward securing an ideal marine motor, and, 
even should producer gas be used, the same control of 
the variations of the power is maintained, although the 
ability to instantly start from cold port conditions is 
not secured, there being, of course, some delay in get
ting the fire properly under way in the retort. 

Many of the details of the construction of this 500-
horse-power double-acting motor are shown in the 
photograph and are extremely interesting to the naval 
engineer. In Fig. 2 the inlet side · is shown, the 
carbureter ( overflow type) being in the middle and 
placed low down, and directly controlled by the 
throttle-valve lever at the reversing cylinder on the 
left . .  The inlet valves for compressed air are on the 
back, and not shown. but are merely applied in this 
type to the lower ends of the three after cylinders, 
so that the three upper ends of these cylinders and 
the entire three forward cylinders are constantly "on" 
gasoline, either in the go-ahead or 'baclring position of 
the cam shafts ; and, as the sparking continues in all 
cylinders during the action of reversal, the very mo
ment the. compressed air starts the engine in reverse 
the other cylinders immediately talre up action with 
gaSOline, and the engine is running on explosive fuel 
immediately, so that the action of the compressed air 
is not practically more than the shifting into reverse 
motion and starting the . engine in the desired direc
tion. The moment this results the reverse lever is 
shifted to the full-throw notch, which restores the 
lower ends of the after cylinders to gasoline. This 
reversal is practically instantaneous. All the cam 
shafts are positively driven by gearing from the main 
shaft, and, consequently, the adjustments of the cams 
are exact, and the tripping of .the valves in this ar
rangement is accomplished almost noiselessly. 

The lubrication of this motor is also a very inter· 
esting feature. Forced feed with sight-feed adj�st
ment is accomplished through plunger boxes shown on 
the after end of the motor, the upper box being for 
delivery to the center of each cylinder, and the lower 
box for delivery to the middle of the piston-rod stuff
ing boxes, the plunger pumps for each of the small 
pipes being worked by a lever with a small connecting 
rod to a pin on the end of the exhaust-cam shaft, which 

satisfactory trial and gave 
e x  c e l l  en t performance. 
This is a single-acting, 
six - cylinder, "Standard" 
gasoline motor. It is of 
light constructi?n, and its 
peculiarity is that it is 
started as well as re
versed by means of com
pressed air and a single 
movement of a cam-shaft 
lever, exactly as if hand
ling an ordinary reversing 
lin 1, motion. Compressed 
air to 250 pounds per 
square inch is primarily 
pumped up into two air 
tanl,s running · along the 
side of the engine room, 
by means of a small aux· 
i1ial'y, I-horse-power gaso
line engine driving an ail' 
pump for the purpose, this 
engine being also intended 
to drive a bilge pump and 
small dynamo for lighting 
and charging storage bat· 
tery. Only the three after 
cylinders are connected to 

A 6-Cyhnder, Double-Acting, Standard Marine GasoJine Engine of 000 Horse-Power. 

gives sufficient rotary mo· 
tion for the desired lift, 
the lift being also further 
regulated by a slot in the 
plunger lever, to which the 
connecting rod is attached. 
T he lubrication for the 
crossheads and crank pins 
is accomplished .bY a small 
plunger pump worked by a 
gear at the forward end of 
the exhaust-cam s h a f t ,  
similar to the g a s  0 1 i n e 
pump shown at the for
ward end of the inlet-valve 
cam shaft in the photo
graph, the oil being kept 
in a constant flow from the 
crank pit into which it 
falls, up through a strain
er box between the two 
sets of three cylinders 
( and just seen in the pho
tograph ) ,  back of the mid
dle branching of the inlet 
pipe, and fed by gravity 
from this tank to the jour
nals;  a surplus of oil be
ing constantly circulated 

'rhe cylinders of tbls engine are of 12�'InCb bore and stroke. A 1000 B. P. engine WIth 16x16.JUch cylindero IS under ooDstrnction. 

compressed air, and when 
the reverse lever is thrown to the first notch away 
from center, either forward or baclr, the cam shaft is 
shifted along to such a position as will bring cams 
to operate the compressed-air valves on these three 
cylinders, and to lift the exhaust valves on same once 
every revolution, instead of every other revolution. 
The three forward cylinders operate always on gaso· 
line, the cam shaft shifting governing the rotative 
direction of the engine only. The three after cylin-

A NEW TYPE OF GAS ENGINE FOR MARINE WORK. 

noted, examples of double-acting gasoline motors of 
500 horse-power are already in satisfactory op'eration 
afloat. 

It will be seen from Fig . . l that the valves are posi· 
tively operated, water-COOled, and balanced. The pis
tons are cooled by water circulating through the cross
head, up a tube in the piston rod, providing a return 
circuit around this tube. The reversing of the engine 
is similar to that described for the 300-horse·power 

.b y this method and kept 
constantly strained without waste.. The journals are 
of ample dimensions and give no trouble whatever 
from heating with this system of lubrication'. 

Another important feature i.n this installation is that 
connected with the circulating water. As the boat is 
designed to run in salt water, there has been a con
nection made by an ordinary keel condenser between 
a small fresh-water tank inboard and the circulating
water pump, this latter pump being a slow·moving one 



of ample dimensions worked · by direct gearing on ·the 
main shaft. It is found by this means that ample cool
ing water can be maintained fro� a very moderate 
original supply of fresh water, and the objectionable 
features of having salt-watei' circulation are entirely 
obviated. Unquestionably this will be an important 
factor in all salt-water installations of this kind, and 
will greatly add to the enduranc� and protection of 
the outfit. Where the circumstances make a keel con
denser in any degree olJjectionable, a regular tube con
denser ( more properly a cooler ) can be adopted with 
circulating pump for it, arid secure ample provision for 
the work. 

In the boat inspected containing this motor, an inde
pendent installation of a small 4-horse-power "Stan
dard" motor was made for the purpose of driving a 
dynamo for lighting the vessel and charging storage 
battery, a bilge pump for constant use, an .air com
pressor for pumping up the compressed-air tanks when
ever necessaTY, and a small magneto for sparking. 
This auxiliary is not necessary to use except when par
ticularly desired, as, when the main engines are in 
operation, the air supply is kept up in the tanks by 
attached pumps, and it is easy, of course, to attach 
bilge pumps to the main shaft, so as to permit disuse 
of the auxiliary engine, except at night.-Journal of 
the American Society of Naval Engineers. 

• •• •  
A H IGH- SPEED MOTOR BOAT THAT CAN BE BUILT 

AT HOME. 
The illustrations shown herewith depict the Brooks 

Boat Company's "No. 13," as viewed from the front, 
rear, and side when traveling at hIgh speed through 
the water. When the fact is considered that this boat 
was claimed to be going 28 milels an hour when the 
photographs were taken, one can readily see that the 
model of hull used is a good one, and one that throws 
but little spray when compared, for instance, with the 
"Standard," shown at the bottom of page 168. Fitted 
with a 60-horse-power, six-cylinder Sterling engine, 
"No. 13" is claimed to have made a measured mile in 
2 minutes S seconds last summer, which would be at 
the rate of 2S.12 miles · an hour. As the photographs 
sho "" this boat l ooks every inch a racer, and appears 
from the shape of the hull to be capable 
of attaining the speed claimed. It is 
39 feet 7 inches in length by 5 feet 
beam, with a depth of hull at the bow, 
amidship, and at the stern of 31, 29, 
and 191!z inches, respectively. The draft 
depends upon the size of propeller used, 
as the hull is made flat at the stern, so 
that it glides nearly on the surfflce of 
the water. 

The · builder � o f  the . above-described 
speed boat is one of the oldest boat
building concerns in this country. This 
company not only builds boats, but also 
makes a specialty of furnishing frames 
complete, with all the necessary material for putting 
them together and with patterns for cutting the plank
ing. When supplied with all this material and instruc
tions, which can be had at relatively small cost, the 
amateur can build himself a boat during leisure hours, 
knowing that when it is completed, his craft will not 
be an experiment either with regard to appearance 
or speed. 

Besides the racer shown, the Brooks Company builds, 
or supplies frames for, several smaller speed craft, 
among which are a 30-foot 
racing boat claimed to 
make 161,i miles an hour 
with an engine of 10 
horse-power, and a 22-foot 
speed launch, claiming 
also S1!z miles an hour with 
a 2-horse-power motor, and 
which should therefore 
make as high as 12 
miles an hour with 6 to )) 
horse-power. Still anoth!!!r 
interesting m o d  e I is a 
stern-paddlewheel b o a  t , 
which can be built in 
varying sizes from 25 t o  
40 feet i n  length. This 
boat can be built as an 
open or closed launch or 
as a boat for freighting 
purposes on shallow lakes 
or . streams. Equipped with 
a 7 to 12 horse-power mo
tor. it .will attain a speed 
of from 6 to 9 miles an 
hour. 

••• 
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Bow View, Showing Wave Formation. 

Stern View, Showing Wake. 

The Brooks " No. 1 3 "  Making .28 Miles an Hour. 

A RACING MOTOR BOAT FOR AMATEUR BUILDERS. 

Bullet jackets consist of SO per cent of copper and 20 
per cent of nickel. The five-cent pieces made by the 
United States government are composed of 7 5  per cent 
of copper and 25 per cent of nickel. 

• • • 
INFLUENCE OF THE AUTOMOBILE ON LAUNCH 

DEVELOPMENT. 
( Concluded from page 167.) 

tools-have been utilized in the production of engines 
of phenomenal lightness, up to 300 horse-power or high-
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ar, and especially designed for launch installation. At 
the same time every 'improvement in the automobile 
world in the line of carbureters, ignition devices, lubri
cators, etc., has been transferred to the marine engine. 

In this country, under somewhat different condi
tions of manufacture, the builder has had on the one 
hand his old, heavy, slowly-turning engine, and, on the 
other, the French automobile and auto-marine engines, 
of wonderful refinement and lightness. The result is 
seen in several magnificent machines in the larger 
sizes, purely of the marine type, with the skeleton 
framework of the steam torpedo-boat engine, light and 
powerful to an extent not dreamed of five years ago, 
with all the latest advances in gas-engirle practice and 
electrical science making them as reliable and practi
cally as flexible and tractable as the steam engine. 
Every development of automobile engineering in the 
line of better materials, finer tools, and improved meth
ods has gone to further the perfection of the marine 
engine. 

But the full measure of advance is not to be gaged 
solely by such costly machines as the double-acting, 
six-cylinder engine of 500 horse-power, started and 
reversed by compressed air. The improvement begins 
with the smallest and cheapest of the two-cycle engines, 
where better materials, improved design, standard 
tools of greater accuracy, and more scientific carburet
ers and ignition devices, have raised the standard and 
decreased the relative cost. Throughout the whole 
range of heavy engines, still in demand for much of 
the yacht work and in fishing and working vessels, 
there has been a general improvement along the same 
lines. Next to these stands a new class of launch en
gines of varying sizes from 20 to SO horse-power, 
mostly of high speed as compared with the old type, 
but far lighter, more compact, practically as strong 
and durable, and superior alike in reliability and 
economy. 

With the improvement of the engine and the multi
plication of types and sizes has come a reconstruction 
of the entire power pleasure fleet on new lines. Lim
ited no longer to a few sizes of engine of a single type, 
the yachtsman and his designer have been free to plan 
a great variety of new craft. For day use there are 

launches of comparatively. high speed of 
from 20 to SO feet; for ordinary pleas
ure running there are comfortable and 
convenient craft of good speed, easily 
handled by one person and safe in any 
ordinary weather. Where cruising is 
the main object, the reduction i n  size 
and. weight of engine has brought about 
a corresponding change in the refine
ment of the hull, which is no longer a 
homely box from which a speed of but 
six or seven miles per hour is expected, 
but is as handsome and graceful as a 
sailing yacht, with double the accommo
dation on the same length, and with a 

speed of at least a dozen miles. Still another new 
type is the rough-water cruiser, from 30 feet upward, 
including the 40-footers that raced around Cape Cod 
in 1905 and 1906 and the 40 to 60-footers that will 
race to Bermuda this year. While for this special 
work the old type of heavy engine still takes prece
dence of all others, the development of this most use
ful and interesting class may be traced back directly 
to the auto boat racing of two and three years ago-a 
reaction and a protest it is true, agai,nst the extreme 

racing type, but neverthe
less owing its origin to it. 

.. , 
CANOVETTI'S AIR · RESIST_ 

ANCE EXPERIMENTS. 
BY THE PAiHS CORHE�PONDENT OF 

THE SCIENTIFIO AMERICAN. 

Cupro-nickel, says the 
Brass World, is used for 
two purposes : In the 
manufacture of b u l l  e t 
jackets and in the produc
tion of. five-cent pieces. 

Cabin of the U. S. Coast Defense Inspection Boat " Norka," Which is Noteworthy for Its 
Roomines� and Comfortableness. 

In view of the great ac
tivity which we find at 
present in the line of aero
planes and airships of dif
ferent forms, the study of 
the resistance which the 
air offers to moving bodieb 
becomes one of consider
able importance. This ques
tion is also of interest in 
the design of high-speed 
trains or automobiles and 
in another field, in the de
sign of projectiles for ar
tillery. Newton was the 
first who formulated a se
ries of laws for air resist
ance, supposing that it is 
produced directly by the 
inertia of the molecule of 
air as acted upon by the 
moving body. But this hy
pothesis is far· from being 
in accord with WiUlt hap
pens in reality, and the 
laws which result from it A TYPICAL MOTOR·BOAT INTERIOR. 
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are only good within .certain limits, and then approxi
mately. Following him, Euler brought out another the
ory which comes nearer the practical conditions but 
without corresponding with them c ompletely. On ac
count of its great elasticity, the air gives rise to phe
n omena which are not to be foreseen by theory. It acts 
differently according to the speed of the moving body. 
Up to a speed of 800 feet per second the velocity fol
lows a certain law, and after that it departs consider
ably from this law. It is difficult to establish any sure 
data of this value of air resistance for various shapes 
of bodies, and in spite bf the experiments which have 
been made hitherto in this direction, we may say that 
the question is far from being completely s olved. 

An important contribution to this subject is the re
cent work of the eminent Italian engineer Canovetti. 
The experimental w ork which Signor Canovetti has 
been carrying out of late concerning the question of air 
resistance to bodies moving at a high speed is of great 
interest. The first experiments which Canovetti under
took were made a:t B'rescia in 1897 and from the com
mencement they proved highly successful. 

' 
To carry ' 

out the tests, he used a steel cable of small diameter I 
which was stretched from the top of the Castle of 
Brescia, a structure of considerable height, some 260 
feet, down to the ground at an easy slope of about ten 
degrees. The wire was tightly stretched so as to give 
a nearly straight path, and upon it was made to run 
a two-wheeled carriage, transporting the body upon 
which the experiments for air resistance were to be 
made. The bodies were hung below the carriage, and 
were variously shaped. For instance, one or two cir
cular diSks were formed of a metallic hoop with can
vas stretched upon it. Where a pair of disks were used, 
these were placed one behind the other and at differ
ent distances. The researches were carried out with 
special reference to the forms of the bodies and the 
speeds which would have a direct application in,  aerial 
navigation, either for aeroplanes or elongated balloon 
bodies such .as are used for airships. 

Since the first experiments were made, Canovetti 
desired to carry on another seri(ls of researches, but on 
a larger scale. This he had an opportunity of doing, 
for the Como Brunate inclined plane, which runs up 
the mountain slope, was put out of working order by a 

Spring Frame or Buffer for Stoppiug the Car at the 
End of Its Course. 

Frame stretched with wire net and held by coiled spring. 

Cauovetti's Car on Down Grade to Test the 
Air Resistance. 

Scientific American 

series of repairs which had to be made, so that Cano
vetti found that he ,could malre use of the inclined 
tracks for carrying out his new experiments, and thus 
means were at hand for making these tests upon a 
much larger scale both as to distance and size of the 
apparatus than before. In this work he received aid 
from the Accademia dei Lincei which enabled him to 
carry it out in a very thorough manner. To this end 
he had built a four-wheeled carriage frame of light 
and strong steel tubing, so as to run upon the rails of 
the track. Mounted at the front end of the carriage is 
a large square frame of bamboo upon which is 
stretched a cloth covering having a total surface of ten 

Callovetti's Car on Track With Air-Resistance Frame 
U.sing Small Amount of ·Canvas. 

square yards. In the center of the carriage are placed 
two ballast carriers in the shape of· steel cylinders 
which can be loaded with small lead weights to the 
extent of forty pounds for each cylinder or a maximum 
of eighty pounds for the carriage. The total weight of 
the latter is about 160 pounds. The apparatus thus 
constructed is taken to the top of - the incline and 
allowed to run down the slope by its own weight. At 
the bottom of its course the carriage is stopped by a 
metallic network which is stretched upon a properly 
designed frame and is ren'dered elastic by a system 
of springs and counterweights so that the carriage is 

Car Running Backward. 
Canovetti's car nsing a conical ,air-resistance piece (canvas·covered bag) 

coming to a stop on the spring mattress. Cone Is small end foremost 
and bamboo frame toward rear. 

stopped without too much of a shock. Starting 'with 
the square frame a number of other frames having dif
ferent forms are used, such as a fiat round disk, a c oni
cal form, and others. When using the square frame 
and varying its surface from ten to two square yards. 
and at the same time varying the weight on the car
riage, the latter was found to take different and in
creasing velocities each time, and the speed of travel 
was measured and registered very accurately by mealll) 
of an electric device. A series of contacts are placed 
along; the track, spaced about eighty feet apart, and the 
contacts are c onnected with the registering station at 
the foot of the slope. Here are placed a set of appa
ratus which have been specially designed for this pur
pose and upon which is observed the exact course of 
the carriage at any given moment. The registering 
instrument: consists of a double Morse register, and the 
paper strip which is unrolled at a regular rate contains 
two sets of punctures. The first series of dots are made 
at regular intervals by means of a clock, while the 
second set lying alongside the former are formed by a 
needle-point on the armature of an electro-magnet 
through which current is sent from the contacts ly'ing 
along the track, and when the car passes over a con
tact a dot is formed on the paper, thus giving an exact 
record of its passage, , and the time can be measured 
by comparing with the set of chronometer dots. Upon 
the data which are thus obtained Sig. Canovetti makes 
the necessary calculations for finding the air resistance 
and the laws which govern the latter. 

After the experiments were made with different 
forms of fiat planes, a new series of data were obtained 
by using a cone-shaped frame covered with canvas. 
First the cone was placed with the pointed end in 
front, and next the po!nt was placed in the rear, in 
order to show the effect of the air resistance upon ' thll 
body of an airship. These experiments have a close 
analogy to the researches. which 'are made upon various 
forms of hulls of vessels in a naval testing basin. An
other series of tests which are likely to be of great 
value are those which ·Sig. Canovetti is carrying out 
with the frame dis-posed as we find it in an aeroplane" 
in a fiat or slightly inclined position, and this may 
throw some light upon the different conditions of bal
ance and resistance which enter into this question. 

Same But Running Forward. 
Car having same 'conical bag now placed against the bamh6oiframe, 

with the .large end foremost. 

Canovetti's Experimental Car Used on Inclined Tra�k9 Rnnning on Rails for 
Air·Resistance Tests. 

The experimental bamboo frame is partly covered with canvas. In front 18 a 
separate conical canvas frame or bag for other tests. 

On tbe bamboo frame in front is .tretcbed more or less canvas for different air resistances. Other shapes 'are used aa seen 
in the illustrations, especially a conical shape, useful for gathering airShip data. 

OANOVETTI'S AIR.RESISTANCE EXPERIMENTS. 



SOME NEW AND USEFUL ' ELECTRIC HAND TOOLS. 
BY A. FREDERICK COLLINS. 

It is generally acknowledged abroad, according to 
Consul J. I. Brittian, of Kehl, Germany, that the 
Americans excel their foreign competitors in 
the manufacture of machine tools, due chiefly 
to �heir thorough knowledge of the industry 
and their aptness in meeting every possible 
requirement. 

The above statement is fittingly justified by 
a new branch of the business, namely, that of 
building portable hand tools driven by elec· 
tricity. There are several companies in the 
United States that have given special atten· 
tion to the manufacture of these devices, 
some of which are illustrated on this page. 

One company's latest development along 
this line includes an electrically driven bench 
drill suitable for small works, a portable elec· 
tric breast drill and an electric buffing and 
grinding outfit for household use. The bench 
drill has been especially designed for the use 
of jewelers, chauffeurs, repair men, and manu· 
facturers who have a large amount of drill· 
ing on small work and in other places where 
the drilling service is not too heavy and se· 
vere. 

Machine and general repair shop men, as 
well as manufacturers, are becoming better 
informed and more convinced of the advan· 
tages of the electric motor for driving their 
machinery, and realize that the saving of both 
time and money are possible in just those op· 
erations for which the electric bench drill is 
designed. The bench drill shown herewith 
is furnished with a vertical motor mounted 

The Portable Breast Drill lVIotor. 

on top of a column sliding in a socket 
cast integrally with the base, in which 
it can be adjusted for various heights. 
The motor body or head is also adjust
ed radially for drilling positions. 

Scientific Am.erican 

to No. 40. The bearings are provided with self'oiling 
cups which require at�ention only every three or four 
months. The outfit includes a chuck of standard de
sign, ten feet of attaching cord and an Edison plug. 

Electrical Tool-Post Grinder. 

The weight of the bench .drill complete is about 40 
pounds, enough to insure firmness and rigidity. 

The new domestic grinding and buffing outfit illus
trated has been put on the market especially for 
grinding knives, scissors, and other small edged 
tools, and for polishing silverware, jewelry, and 
other like articles. A grinding wheel of suitable 
character to insure a smooth cutting edge without 
the use of a sharpening tool is interchangeable 
with the buffing wheel. These outfits are adapted 
for the intermittent service required in the ordi
nary household but are not suitable for the heavier 
continuous work required by j ewelers and dentists. 

The household outfit consists of a motor with 
shaft extending two inches from the end of the 
bearing to the inside of the wheel, the necessary 
washers and nuts for holding the wheel in place, 
one rag wheel 3lh inches in diameter, one 3-inch 
emery wheel 12 inch thick, together with attaching 
plug and cord. These outfits are furnished for 110-
volt direct or alternating current and can be espe
cially wound to 220 volts. 

The alternating-current motor weighs about 25 
pounds, while the direct-current motor is much 
lighter, weighing but 15 pounds. Both motors are 
very simple, requiring no more attention than a fan 
motor. In connecting with a source of current sup
ply the cord is attached to the binding post of the 
motor and the plug inserted in the nearest socket 
at which the proper current is available. 

A Cincinnati company builds a number of port-
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able electric hand-driven tools, including a number of 
grinding outfits for both external and internal work, 
radial and hand drills. The electrical tool-post grinder 
which we illustrate covers a wide range of w ork and 

is useful for grinding centers. cutters, ream
ers, dies, rolls, and the like, as weH as for 
surface, parallel, and internal grinding jobs 
of all kinds. 

The shank of the grinder is clamped in the 
tool-post of the lathe, the motor carrying on 
its shaft the emery wheel so that it may 
be set at any desired angle, in which case the 
wheel is moved across the face of the center 
to be ground by means of the handle, as the 
shank may be set in the tool-post of a . planer, 
shaper, or milling machine, or it can be 
clamped in an ordinary bench vise. A flexi
ble cord and attachment plug are connected 
and on securing the plug into any incandes
cent lamp socket it is ready for work. 

These portable grinders are usually wound 
for 110 or 220 volts direct current, though in 
special cases they are wound for 50 to 250 
volts and also for alternating current. All 
parts of the motor are inclosed, making it 
dust-proof; the spindle carries taper cone 
bearings and the wear may be taken up by 
means of a unit on the rear end of the spin
dle, these being also provided with dust-proof 
caps. A V slide having a 3-inch travel by 
means of a worm through the handle A is 
fitted with a gib to take up the wear. 

The shank B is of steel and is fitted to the 
hole in the V cap ; it is held in position with 
a screw clamp so that different sized shanks 
can be used. The extension mandrel 0 is 

Grinding and Bulling Motor in Use. 

used for internal gnnding by removing 
the regular wheel and screwing the 
mandrel to the spindle. A tool-rest D 
is a valuable attachment, serving as an 
index for grinding cutters, reamers, 
etc . ;  this detachable tooth-rest insures 
that each tooth of the cutter will b'e 
ground correctly. 

Where the grinder is set in a lathe 
for internal grinding the larger wheel 
is removed and the extension mandrel 
is screwed to the spindle in its place. 
The mandrel 0 will grind a hole from 
% to 1% inch in diameter. The grind
er may be set in a milling machine and 
the cutter ground without removing it 
and the tooth-rest D may be used for 
indexing M previously indicated. 

The whole outfit rests on a broad base 
6 x 10 inches which gives it ·the neces
sary stability. The minimum height is 
' 16 inches when the motor arm is in 
the lowest position and the maximum 
height is 22 inches when the arm is 
fully raised; thus giving a range of 6 
inches through which the motor body 
may be raised or lowered. The work 
is fed to the drill by raising the circu
lar table, which is operated by a lever 
within a range of 1� inches vertically. 
The motor is series wound and can be 
supplied with 115 or 230 volt winding, 
for use on direct-current circuit only. 
A single gear reduction is provided be
tween the armature shaft and drill spin
dle. The hand wheel mounted on the 
lI!rmature shaft at the top is convenient 
for turning the spindle and adds a fly· 
wheel effect to the spindle as well, giv
ing a smooth and steady rotation to the 
drill. The amount of power required 
for the operation of the drill naturally 
varies with the work performed, but 
in no case is it excessive. The largest 
drill the chuck will hold is 21/64 inch 
in diameter' and' from this all, sizes down 

Portable ' Electric Bench I)rill in 
Use. 

Method of Using Buffing and 
Grinding Motor. 

Attached to the tool-post of a planer 
it is invaluable for grinding surfaces 
and for heavy parallel grinding, such as 
rolls, journals, bushings, and all kinds 
of hardened work. Heavier griKders 
operating on 14 , 1h, 1, and 2 horse
power are also constructed. In these 
latter types the bases of the angle 
plates are bolted in the tool-post rest 
of the lathe and it has a vertical ad
justment to bring it in line with tho 
centers. 

A labor-saving hand and breast drill 
shown in one of the cuts is usefvl 
for drilling holes in wood or metal. It SOME NEW AND USEFUL ELECTRIC HAND TOOLS. 
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is designed to be used wherever the old style hand 
drill can be used, and not only does it save the 
strength of the operator but it does the work many 
times more rallidly. for it is driven continuously and 
at a much higher speed. The motor is  provided with 
a switch to start and stop it, so that it is · absolutely 
under control at all times, and as the switch is located 
near the vertical handle it is within easy reach of the 
index finger. ' The chuck spindle is so arranged as to 
allow drilling on a line with the base of the motor and 
by this arrangement angle and corner drilling. are 
possible. 

The drill shown in the cut has two speeds operated 
by means of the lever on the front end of the motor 
and with this useful arrangement a slow speed for 
large drills may be used or a faster speed for smaller 
ones. These electrically driven tools are without doubt 
the most powerful and compact machine tools ever 
built and tl,eir extremely light weight makes them 
especially desirable for all classes of smaIl work. 

.. ... . 
LEATHER GOODS MADE or HUMAN SKIN. 

BY M. GLEN FLING. 

It is a fact well known to a very few skilled work
men, and not known at all to the world at large, that 
human skin can be prepared, tanned, and made into 
durable ar.ticles quite as successfully as can the skin 
of our four-footed friends. You can say over and over 
again to yourself that there is really no reason why 
human skin should not be so utilized, and you can be 
told by the workmen who handle it that there is noth
ing gruesome in the work; you can reason and argue 
witli yourself about the matter, and try to be "matter
of-fact and sensible," and still there will be little shud
ders running through you and creeping up and down 
your spinal column at the thougbt of baving the skin 
taken from a human body and made into some article 
of wearing apparel. 

The only way to overcome this sensation, if you 
want to get over it, is to examine some of the articles 
made from the skin, and you will find that the leather 
is very much like dogskin or pigslrin. 

Mr. William Hansell, of Philadelphia, has the largest 
article which has ever been known to be made from 
human skin. He was particularly fortunate in getting 
enough of one grain, and succeeded only after a long 
and systematic search. .The article is a beautiful pure 
wbite saddle, and any one examining it would be at a 
loss to teU the kind of skin from which it is made. 
When you are told, you realize that the pores which 
sbow have a familiar look ; but wben you are given a 
bit of the skin, of which Mr. Hansell has retained a 
few samples, you are amazed at tbe thickness. Three 
layers of skin you know you have, but knowing how 
easily a needle prick will draw blood, you are aston
isbed to find what a good thiclr covering these three 
thicknesses make. This saddle is made 
from the skin of one man. A woman's skin, 
generally speaking, would be too delicate. 

Now, it is not to be supposed tbat tbere 
is a general trade in human leather. Hu
man skin is an exceedingly rare article. 
Sometimes a physician will have a piece, 
made into a cover for an instrument case, 
and occasionally medical students get 
enough to be made into a purse or a pair of 
slippers. Patients sometimes bave a belt or 
a book cover or some such article made from 
a limb wbich has been amputated. It seems 
a peculiar mind that 'would talre pleasure in 
"souvenirs" of this order. 

Tbe wearing public are not alone in their 
aversion to the use of human slrin for the 
purposes to which they unhesitatingly put 
the bides of animals. It  is very bard to get 
workmen to handle the "leather." Mr. Han
sell gave his piece of skin, after it bad been 
tanned, to an old workman who bad always 
made up all his leather goods; and told him 
to make it into a saddle. 

Tbree weeks the workman kept the skin, 
and one day he brought the partly finished 
saddle to Mr. Hansell with some question 
about finishing. "By the way, Hansell," he 
remarked as he was leaving, "I wish you 
would tell me '''hat this skin is. It is  the 
most contrary stuff I ever worlred with; it's 
worse than pig or goat skin." 

Scientific America.n 

tattooed upon it. Human skin may, however, be tanned 
with the hair on it, in which case tbe epidermis is not 
removed. Scalps so tanned are said to make the best 
wigs lmown, and because the tanning is done with 
alum instead of with oils, �s is tbe case with furs and 
most of the hair-covered skins of commerce, the result
ing leather is much more durable. 

. '., .  
HUGE BOWLDERS RAISED BY BUCKET DREDGES. 

' The dredging operations which G. S. Mayes is carry
ing out for the Dominion government in Sand Point slip 

A SADDLE OF TANNED HUMAN SKIN. 

of the west side of st. John harbor are presenting 
difficulties which it is safe t o, say were not altogether 
anticipated by the contractor when the work was 
started. 

' 

From a spot to the north of berth No. 2 an area 600 
feet wide and extending northwest· toward the junc
tion between North Rodney Wharf and Union Street, 
has been found to consist of immen se bowlders vary
ing in weight from nearly 100 tons downward. Firmly 
imbedQed in the mud, which in places covers them to a 
depth of 40 feet, the rocks have proved extremely dif
ficult to handle, and the time spent " in enabling the 
dipper of the dredge "Beaver" to obtain a correct bal
ance beneath one of the giants frequently runs to 
hours. 

The picture showing a bowlder being raised in the 
dredge's bucket gives a good idea of the work. The 
bowlder weighs about 30 tons, and when raised to the 
surface was f ound to be lodged endways in the bucket, 
and jammed so that it could not be removed without 
considerable delay and trouble. The bucket, it may be 
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hardpan, which is next to impossible to dig. The worl, 
has involved the destruction of ten large spuds or an
chors, 80 feet long, 38 inches square, incased in heavy 
iron, as well as the breaking of three heavy steel dip
pers and three 16-ton dipper handles. The main en
gines of the dredge are two 24 x 24 cylinders geared 
up to 1 to 14, so that tremendous power is exerted to 
remove the bowlders, bedded as they are in such tough 
material. Another great difficulty is that the abnormal 
rise and fall of the tide, which frequently reaches 2 9  
feet, malres i t  difficult to carry on the work at high 
and low water. 

. I. I .  
Effect of Du ration of Stress on Strength and 

Stiffnes .. of Wood. 

It has been established that a wooden beam which 
for a short period will sustain safely a certain load, 
may break eventually if. the load remains. For in
stance, wooden .beams have been known to break . after 
fifteen months under a constant load of but sixty per 
cent of that required to break them in an ordinary 
short test. There is but little definite and systematic 
knowledge of the influence of the time element on the 
behavior of wood under stress. This relation of the 
duration of the stress to the strength and stiffness of 
wood is now being studied by the Forest Service of 
the United States Department of Agriculture at its 
timber-testing stations at Yale and Purdue universi 
ties. The investigation should determine: The ef
fect of a constant load on strength; the effect of im
pact load or sudden shock; the effect of different 
speeds of the testing machine used in the ordinary 
tests of timber . under gradually increasing load; and 
the effect of long-continued vibration. 

To determine the effect of constant load on the 
strength of wood, a special apparatus has been de
vised by which tests on a series of five beams may be 
carried on simultaneously. These beams are 2 by 2 
inches in section and 36 inches in length, each under 
a different load. Their deflections and breaking points 
are automatically recorded upon a drum which re
quires thirty days for one rotation. The results of 
these tests extending over long periods of time may 
be compared with those on ordinary testing machines, 
and in this way safe constants, or "dead" loads, for 
certain timbers may be determined as to breaking 
strength or limited deflections. The experiments of 
the Forest Service show that the effects of impact and 
gradually applied loads are different, provided that 
the stress applied by either method is within the · elas· 
tic limit of the piece under test. For example, a stick 
will bend twice as far without showing loss of elastic: 
ity under impact, or when the load is .applied by a 
blow, as it will under the gradually increasing pres
sure ordinarily used in testing. The experiments are 
being extended to determine the relations between 

strength under impact and gradual ioads. 
Bending and compression. tests to deter· 

mine the effect of the speed. of application 
of load on the strength and stiffness of 
wood have already been made at the Yale 
laboratory. The bending tests were made 
at speeds of deflection varying from 2.3 
inches per minute to 0.0045, and require? 
from twenty seconds to six hours for each 
test. The woods used were longleaf pine. 
red spruce, and chestnut, both soaked and 
kiln-dried. From the results are obtained 
comparable records for difference in speeds 
in application of load. A 'multiplication of 
the results of any test at . any speed by the 
proper reduction factor, derived from these 
experiments, will give equivalent values at 
standard speed. The tests also show con
cretely the variation of strength due to vari· 
ations of speed liable to occur during the 
test itself. The results plotted ·on cross-sec
tion paper give a remarkably even curve as 
an expression of the relation of strength to 
speed of application of load, and show much 
greater strength at the higher speeds. 

Very injudiciously Mr. Hansell informed 
him that it was human leatber. At that the 

THIS BIG BOWLDER, WEIGHING 30 TONS, WAS DREDGED FROM THE 
HARDPAN IN 60 FEET OF WATER IN ST. JOHN HARBOR, NEW BRUNSWICK. 

I t  is common belief among polemen that 
the continual vibrations to which telephone 
poles are subjected, take the life out of the 
wood and render it brash and weak. Noth
ing is definitely known as to the truth or 
falsity of this idea. Tests will be under
taken to determine the effect of constant 
vibration on the strength of wood. 

.,.,. 
workman dropped the half-finished saddle, 
and left without a word. He never returned, and noth
ing would induce him to finish his job. Mr. Hansell, 
after waiting three months, hoping he would change 
his mind, turned the unfinished saddle over to another 
workman, but he took good care not to tell him what 
kind of leather the "contrary stuff" was. 

The work of tanning human slrin is pret,ty much the 
same as that of curing any other skin. Curiously 
enough, tattooing goes through the epidermis to the 
under skin, and not a little of the tanning of human 
sldn is done for the purpose of preserving the designs 

mentioned, is 6 feet 2 inches in diameter and is 9 feet 
2 inches at its deepest part. 

But this bowlder was greatly exceeded by one meas
uring 12lh by 12 by 7% feet and weighing about 9 2  
tons, which was raised b y  the same means. It  was dug 
at a depth of 60 feet below high-water mark. The 
dredge was then moved, with the stone in the bucket, 
about 150 feet, when the stone was deposited. 

In the prosecution of the work the greatest difficulty 
has been found in digging out or unearthing of these 
bowlders, as the material they are 'found in is marl or 

During 1905 the oilfields of the United 
States produced 134,717,580 barrels of petroleUm, as 
against 117,080,960 barrels in 1904. The production was ' 
greater by 17,000,000 than that of any previous year. 
It is significant, however, that the value of the 1905 
products was $1 7,000,000 less than that of 1904. The 
largest quantity of oil produced by any State in the 
Union is to the credit of California, which produced 
33,427,473 barrels of oil in 1905, or 24.81 per cent of 
the total output. Next comes Texas, with 28,136,189 
barrels or 20.89 per cent of the total, and third Ohio, 
with 16,346,660 barrels, or 12.13 per cent of the whole. 
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RECENTLY PATENTED INVEN.TIONS. 

Electrical Devices. 

PRINTING-TELEGRAPH.-J. D. WHITE, 50 
Cianricarde Gardens, London, England. The 
object of this invention is to provide a "com
pound selective relay" for use in connection 
with an apparatus like that described in the 
specifica tion of Mr. White in his former 
United States patent, so that the various local 
circuits which control the mechanism may be 
operated by a main circuit in such a way that 
messages transmitted along that circuit from 
an ordinary Morse or similar transmitter may 
be printed automatically in the proper charac
ters at the receiving end. 

01' Interest to FarJDers. 

Scientific American 

ous concentric removable linings of antiseptic 
paper s o  molded a s  to properly fit the mouth
piece and fastened therein and which is adapted 
to be readily removed sheet by sheet as the 
inner sheet becomes soiled or unsanitary. 

Hardware. 
NUT-LOCK.-W. S. MASON, La Salle, Ill .  

The device may be employed with nuts of 
square, hexagonal, or other shape. An object 
of the invention is  to provide a lock which 
will securely hold the nut upon the bolt against 
accidental displacement or loss, and which may 
easily and quickly be placed in position or re
moved. 

ECCENTRICAL CUTTING-BIT.-J. H .  TOM-

such as used at the sides of freight-cars em
ployed for cllrrying lumber or logs. The ob
ject is to produce a stake having a mounting 
which will permit It  to be readily adjusted in to 
an erect position, but which will enable it to 
be quickly folded down in an inoperative posi
tion. 

AIR-BRAKE SYSTEM.-W. H. EICHELBERG

ER, Royalton, Pa. The improvement provides 
a reliable safety attachment for the weakest 
point of an -air-braking system-that is, the 
coup ling between the sections-and that the 
attachment is  operative under any abnormal 
condition which may be present. To prevent 
dragging of chains when the cars are un
coupled, they may be attached by any suit
able means to the free end. of the hose. 

FEBRUARY 23, 1907. 

signs of Small Dynamos,': price $2. We can
not give you directions for redu�ing a 110-volt 
current to 20 volts, without knowing the 
amperes also which flow. ¥ou can do the calcll
la ting as well as we. Divide 90, the rest of 
the voltage, by the number of ampe..-es. The 
quotient will be the ohms of wire to be used. 
A small iron wire will be a proper one for the 
resistance. 

( 10385) G. G .  asks : 1. Is  there a paper 
on the market which, when dam!lged, will be 
discolored by the passage through It of a mild 
electric current, such, for instance, as would 
be generated by five dry cells ? A. Perhaps a 
paper for determining tbe pole of a circuit 
can, be purchased.. If not, It may be made as 
fallows : Dissolve one part of phenolphtha-

BRAGEL and J. F. SCHUNDER, Covington, Ky. lein in ten parts of alcohol, and add 100 'rhe invention relates to bits used in boring Design!!!. parts of distilled water. Soak blotting pap�r 
�oles in WOOd

. 
or metal

.
; and one obj�ct of the DESIGN FOR A COVER-DISH.-R. L. JOHN- in this and dry it. Then soak again ill; a 20 Impro�ement IS  to

. 
provIde novel detall.s o� con- SON, Stoke-upon-Trent, Staffordshire, England. PCI' cent solution of sodium s ulphate in water str�ctlO.n for . a bIt . of the char

.
acter mdICated In this ornamental design the cover-dish is  I and dry again. To use this moisten a piece of wh.ICh IS  eaSIly adJ�sted, enabl.mg t�e lateral

. of oval form. From the cover handle down to the paper in Wlater and Ilpply the wires to it. adjustment of �he �It to the aXIs of ItS shank, I the edge of the cover the slope is gradual, The space around the negative pole turns a 
,,:hereb� the bIt wIIl bore � �ole. of any .de- , varied, and pleasing. There is a gracefully bright red. 2. Is there any harmless chemical SIred dIameter and depth wlthm ItS capacIty. scrolled handle at each end of the body of the preparation which would cause paper dampened 

dish. The body lines show a beautiful curve in it  to take a dark color by the passage 
Household Utllities. 

GROOVING AlSD DITC H I N G  PLOW.
W. M. BENSON, Newport, Pa. The purpose of 
the inventor is  to provide a tandem gang groov
ing-plow, particularly adapted for use in semi
arid land, and to so construct the implement 
that the plows are set tandem o r  one directly 
behind the other, each consecutive p low-point 
being set deeper in the furrow than the pre
ceding one for the purpose of producing a 
deep groove at one operation, and wherein also 
the plow-points are of graduated width, the 
lowest one being narrowest, the uppermost the 
widest. 

FENCE-POST.-M. C. WIX, Milburn, 
Definitely stated, the invention has to 
with the strand or fence wire fastening means, 
the object being to provide means of the char
acter stated which shaIl not only facilitate 
securing of the strand-wires t o  the posts, but 
provide inexpensive and ready means for effect
ing the securing of the strand-wires to the 
posts. 

IRONING-BOARD. - L. C. KRAN S, East 
Greenwich, R. 1 .  In the present patent the 

Ky. invention relates to ironing-boards, such as 
do I used in laundries for ironing cloth es ; and the 

object of the improvement is to produce an 
ironing-board which can be quickly set up in 
position, which will maintain itself rigidly in 
postion when erected, and which will normally 
be folded into small space when not in use. 

from the top to the base. through it  of such a current ? A .  Dissolve 
some potassium iodide in water, add starch NOTE.-Coples of any of these patents wlll and bring to a boil. Soak paper in this, and be furnished by Munn & Co. for ten cents each. I while damp apply . the wires as before. A Please sta�e tile name of the patentee, title 01 dark color is formed around the positive wire. the inventIOn. and date of this paper. By moistening the paper of No. 1 with the 

PLOW OR CULTIVATOR.-W. T.  GEORGE, 
Fayetteville, Tenn. The object of the improve
ment is to enable the distance between the 
shovels of the plow to be adjusted in a trans
verse direction with respect to the direction of 
advance of the implement, and, further, to pro
vide an arrangement which will enable the 
degree of advance of certain shovels with re
spect to the others to be adjusted. 

WEEDING AND C ULTIVATING DEVICE. 
-T. J. KING, New York, N. Y. I n  this case 
the invention pertains to improvements in 
devices for extracting weeds, plants, and the 
like from the ground, the object being to pro
v-ide a device of this character by means of 
which weeds or the like may be readily drawn 
from the ground with but little manual labor. 

FERTILIZER - DI STRIBUTER. - H. T. 
YOUNG, Florence, S.  C. The center of revolu .. 
tion of the wheels being eccentric to that of 
the sleeves, the knives are projected upon 
one side of the cylinder and retracted upon the 
opposite. By adjusting the collars circum
ferentially of the shaft the commencement of 
point of projection of knives may be varied. 
Edges of the knives in passage beneath the 
hopper follow the outline of the bottom thereof 
and remove a thin layer of fertilizer, and 
continued revolution of cylinder drops fertilizer 
on the ground. After dropping it  the knives 
begin to retract into the cylinder thus cleaning 
themselves from the fertilizer. A continuous 
layer is  spread, of a width equal to the cylin
der's width. 

Heating and Lighting. 
W ATER-HEATER.-J. A. FREY, Washington, 

D. C. This portable heater is adapted to be 
connected with a source of water-supply and 
is provided with an educt ion-pipe by which 
water which has circulated through the appa
ratus and become heated may be drawn off. 
The heating is effected very rapidly and 
economically by a kerosene or other burner. 
There are improvements in the heater proper 
or interior part through which the water cir
culates, and in connecting parts, comprising 
the casing, the flame-defiector, and supports 
thereof. 

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention will be paid thereto. This is for 
our information and not for publication. 

starch solution tw'o colors would be formed. 
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in this department, each must take Abrading, A. H. Radell . . . . . . . . . . . . . . . . . . 844,046 
Buyers wishing to purchase any article not adver- Acousticons, connection for, H. W. Haff. . .  843,890 
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printed. pictures that show the colors complete are Axletree, J. A. Lease . . . . . . . . . . . . . . . . . . . .  844,029 

Back pedaling brake, C. A. Fenn . . . . . . . . . .  843,593 
FI LTER FOR DEFECATI ON.-R. M. VILLA- only suitable for white or very light colored Bag fastener, Erickson & Heilman . . . . . . . . .  843,934 
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for containing molasses or other syrup to be grounding, gold, metal, or silver leaf, can be tosh . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 843,863 
defecated and within which are disposed stir- used on any color, light or dark. After get- Bala
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S H I P  FOR CARRYING LIQUID CAR.GOES speed of each of the shafts, and further means ! (othe r  preparations ,are used of which we will Baling press, J. M. De Coster . . . . . . . . . . . . .  . 
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IN BULK.-C. E. BURNEY, Newport News, Va. clean the structure and still further means speak hereafter) , being careful not to go beyond ���\;'g
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The invention is an improvement in ships for are associated with ' the tank for receiving the the outline of 'the design. Allow it to my un- Bearing, box, A. O. Hedfors . . . . . . . . . . . . .  . 

overflow and whl'ch may be caused to return til it has a good tack, and put it on the work Bearing, spring, R. J. Edwards . . . . . . . . .  . carrying petroleum or other liquid cargoes in Bending machine, G. F. Pross . . . . . . . . . . .  . 
bulk. It is steady in a seaway, operating on to the tank at will, said named means embody- in its proper place. Roll it smooth with an Bin. See Coal bin. 
the same principle technically known as ing a valve-controlled discharge-pipe for lees India'rubber roller, or smooth it with a paper �1�sJ f�rna
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· ',ja�������; 'ji:��i��: : : : :  :tHg! PARKER, Sulphur, Ind. Ter. The inventor has especially useful for small water-craft ipro_ l'Util it has absorbed all the wate'r possible ; Boot and shoe tree leg, G. E. E'inquist . . . .  843,673 for objects the production of a device in which pelled by explosion-engines. Such \vater-craft leave it about a minute, 'ana 'puil off the Boring machine, A. Collet . . . . . . . . . . . . . .  844,099 
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there is no visible ' s�gnal wlfen . the. After having re rn oyed the paper, press the Braids and trimmings, machine fal' mak-

and open state by the action of means carried whIstle IS blown, so that navIga tors 'of other: design on well and wash and dry it o'ff. Should Bra��
g
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E
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by a closure-lid operable to close that shaker craft have difficulty in locating the signal. The any hlisters appear, prick them with a pin and mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . 843,659 
not in use. b' t · t d d '  d t d t b Brake control system, L. A. Hawkins . . . . . .  843,749 a Jec 
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e o . C press down. In a few hours the design may Brake operating ' mechanism, R. H. Nichol-APPAHA'l'US FOR SMOKING MEAT.-C. used m connectIOn WIth an exploslOn-engme be varnished which will increase the brilli- SOI1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  844,038 

SCHMITT, New York, lS. Y. One purpose of which will enable the steam -whistle to 'tJe ODer-' ancy 'of the 'COlors. An improved method has Brick In'PSS, band, H. B. Murdock . . . . . . . . .  844,166 
the invention is  to provide for a perfect com- awl when desired. been introduced which saves time and works ���:g, 
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bustion of the gas, and, further, means for STOP MECHANISM FOR STEAM-ENGINES . with more certainty. The design is coated Brush , 'fountain, R. Curcio . . . . . . . . . . . . . . . .  844,256 
heating and for producing smoke entirely in- -A. A. FULLER and D. K. CARTTER, Ju<pel·. with 'a transfer cement of his own manufac- ���t
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dependent of the chamber in which the arti- Ala. The invention is in 'the nature of 'a stop ture,. without regard to outline, transferred as & F. E. Neumeyer . . . . . . . . . . . . . . . . . . . .  844,177 
cles are placed for smoking and cooking, thus device for at will throwing a Corliss steam- usual, and the traces of the cement ar01.md ����:�: �����h�?��, 
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.Z: �!!:?�� preventing them from absorbing the odors engine or other engine out of gear from any the design washed off, with the detergent ( also ��fMng
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. :'ic��rS()wi�sio'';': ' " 843,677 peculiar to gas when burning, and also p re- part of a plant or by the automatic action his own invention ) ,  which will remove every 844,294 to 844,296 venting the deposit of carbon on the products, I of its governor when racing or running wild. particle of cement without injuring the colors Building, metal, H. Niesen . . . . . . . . . . . . . .  844,179 
which occurs at times under ordinary condi- It consists of the novel construction and ar- or gold in the least. A few drops poured on a Burglar alarm, C. W. Kuen . . . . . . . . . . . . . . . .  843,614 Burning liquid fuel in conjnnction with tions. rangement of electromagnetic tripping devices sponge or chamois skin are sufficient. For fine steam, apparatus for, F. Cc> i t nn . . . . . . . .  844,004 

SPEED-INDICATOR.-W. C. PLANK, Las I and their connection with the valve-gear. ornaments , having many fine lines and touches, Burnishing machine, Haubert & Olsen . . . . . .  844,019 I Bust supporter, J. Bree . . . . . . . . . . . . . . . . . . . .  844,242 Flores, l\fexico. The object of this invention ___ it is necessJa,I'Y to use these preparations to Butcbers' blocks, machine for surfacing, 
is to overcome the difficulty of taking the speed make a neat job. 
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of shafts by p r oducing an indicator in which Hanways and Their Accessories. ( 10384 )  G. E. D. asks how to wind a Wallace . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  844,064 
there will be no danger of the spindle com- MINE-CAR.--C. A. KELLER, Rosedale, Ind. small 75-watt dynamo to run same a s  a motor g�P��I:t���e�e;;ce�·R

Sk
t.

ne
�Ub·b·;;d · : : : : : : :  �!i:��� municating i� movement to the indicator-dial The object in this improvement is to produce a on a 1 1 0-volt direct currEnt. How to reduce Calculating machine, N. J. Goldfarb . . . . . .  844,120 

until such time as desired by the user. This is car adapted to be used for transporting the ma- a voltage of 1 1 0 direct current to one of 20 Camera, W. J. Little . . . . . . . . . . . . . . . . . . . .  844,152 
done by making the spindle in two sections, terial mined and constructed so as to facilitate volts most advantageously and In the sim- g:� ��:��: �: ��. ����s�fg : : : : : : : : : : : : : : : :  �!!:ig� which are adapted to be automatically con- automatic dumping of the material carried ; at plest manner in order t o  run a motor wound Candle holder, O. Kampfe . . . . . . . . . . . . . . . .  844,136 
nected by pressing the indicator forward. the same time the car Is made so as to enable for only 20 volts in circuit with a 1 l0:volt cannk�gJ
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�: 843,893 ATTACHMENT FOR MOUTHPIECE S OF the same to be readily adapted for carrying current. A. Seventy-five watts are a tenth Caoutchouc solutions and the regeneration 

TELEPHONE-TRANSMITTERS.-W. C. PLANK, dirt or similar material which Is to be shov- of a horse-power. We do not know where the �� r��e
b:�n.;;,�st:: . �����::��� . �� .  ���:��.

s: 
I,as Flores, Mexico. The mouthpiece of a trans- eled from the car. winding for so small a dynamo can be found. Car, child's hand, J. �'. Vogel . . . . . . . . . . .  . 
mitter through constant use becomes foul and CAR-STAKE.-R. L. EDWARDS, Perry, Okla- The nearest we can come Is It m achine with a g�� gg�gif�:: "t.·W�· :ib���

e
�t' �i : : : : : : : : : :  

unsanitary. The invention consists of numer- ) hom a Ter. The invention refers to car-stakes sixth h orse-power. This is In Pooie's "De- Car door, Vorbes & Crisman . . . . . . . . . . . . . .  . 

844, 077 
843,646 
843.605 
843,858 
843,647 
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31  Years of Success 
TH E P RU DENT I A L  

Foremost in Public Usefulness, 'Security and Public Confidence 

Thirty=first Annual Statement, January 1 ,  1 907, shows : 

ASSETS, over 
LIABI LITIES (including Reserve over $ 1 0 3 , 000, 000) nearly 
CAPITAL STO C K, 
SU RPLUS ( largely for ultimate payment of dividends to Policyholders ) ,  over 
INC REASE I N  ASSETS, nearly -
PAI D  PO LI CYH O LD ERS D U RI NG 1 906 over -
INCREAS E I N  AMO UNT PAI D  PO LI CYH O L DERS 1 906 over 1 905, over 
TOTAL PAYM ENTS TO PO LI CYH O LDERS to Dec. 3 1 , 1 906, over 
CAS H D I VI D EN DS AND OTHER CONCESSI ONS Not Stipulated in 

Original Contracts and Voluntarily Given to Holders of Old Policies 
to date, nearly -

LOANS TO PO LI CYHOLD ERS ON SECU RITY OF T H E I R  POLI C I ES, 

1 27 
107 

2 
1 8  
20 
1 6  

Million 
M illion 
Million 
M illion 
M illion 
M illion 

Dollars 
Dollars 
Dollars 

Dollars 
Dollars 
Dollars 

2 Million Dollars 
1 23 M illion Dollars 

7� Million Dollars 

nearly 5 Million Dollars 
NUMBER O F  PO LICIES I N  FORCE, nearly 7 Million 
NET INC REASE IN I NSURANCE IN FO RCE, over 82 M illion Dollars 

Bringing Total Amount of I nsurance in Force to over 

One Bill ion, Two Hundred and Fifty 
Mil lion Dollars. 

The Year's Record Shows : 

Efficient, Econom ical Administration. 

I n creased Payments to Policy Holder for Death Claims 
and Dividends. 

Large Saving in Expenses. 

Lower Expense Rate than Ever Before. 

Reduction of Expense Rate in Industrial Department 
nearly 3�% of Premium I ncome. 

F a v o r a b l e  M o r t a l i t y  E x p e r i e n c e .  

The business operations of The Prudential are confined to the United States and 

strictly l i mited to selected l i ves. 

DIVI DEN DS TO POLI CYHO LDERS D URING 1 906 OVER 

DIVI DEN DS PAYABLE TO POLI CYH OLDERS DURING 1 907 N EARLY 

$ 1 ,250,000 
$ 1 ,700,000 

Many letters from POlicyholders receiving Dividends demonstrates that the results more than meet the expectations of the Insured. 

TH E PRU DENTIA L I NS URANCE co. O F  AM E RICA 
JOHN F. DR.YDEN, President I ncorporated as a Stock Company by the State of New Jersey. Home Office, Newark, N. J. 

For Every $ 1 00 of Liabilities The Prudential has $ 1 19 of Securely I nvested Assets 
WRITE FOR INFORMATION OF POLICIES,  DEPARTMENT 121. 
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Send for Catalogue B. 
SENECA FALLS MFO. CO. 

695 Water Street, 
Seneca Falls, N. Y .. U.s.A. 

Engine and Foot Lathes 
MAC H I N E  SHOP OUTFITS, TOOLS A N D  
SU PPLIES. BEST MATERIALS. BEST 
WORK M A N S H I P. CATA LOG U E  FREE 

SEBASTIAN LATHE CO •• 120 Culvert St., Cincinnati. O. 

Foot and Powe and Tnrret },athes, Plan. r ers, Shapers, and Drill Presses. SHIllPARD LATHE CO", 133 W. 2d St. Cincinnati, O. 

Veeder 
Counters 
to register reciprocating 
movements or revolu
tions. Cnt full size. 

Booklet Pree 
VEEDER MFG. CO. 18 Sargeant St. 

Hartford, Conn. 
Cyclometers, Odometers. 
Tachometers� Counters 
and l<'ine Castings. 

of Wood and Metal Workers, with· 
out steam power, equipped with 
BA R N E S '  FOOT POW E R  M A C H I N E Ry ___ __ 
allow lower bids on jobs, and give 
greater profit on the work. Machines 
l'ent On trial if desired. Oatalog Free. 

W. F 6. JOHN B A R N E S  CO. 
Established 1872. 

1 999 Ruay ST. ROCKFORD, ILL. 
THE B. F. BARNES 

f 4 - I N C H  D R I L.L.. 
!s adapted for work from 1.16 Incb to !JL 
Incb. A strong, substantial. well built. drill. P.lain lever qr power feed as desired. 
We bUIld a full Ime of Drills. All sizes furnished in Gangs, Also bave 9·inch and ll-inch Screw Cutting Lathes, and a 24x2-inch Wet Tool Grinder. Catalog S on request. 
B. F. BARNES COMPANY, Rockford, I I I .  

European Branch, ]49 Queen Victoria St., London, E.C. 

Peninsular Marine Motors 
Four-cycle spark ignition Automobile design. 
Are designed and bunt for high speed and 

steady all day running. They are 
practically lndestructible, every part is 
interchan�eable. Don't fail to get our 
catalogue before purchasln�. 2 1-2 to 
40 H. P. Prompt delivery f2,'uaranteed. 

PENINSULAR MOTOR CO. 

100 S. Front St., Gmnd Rapids, Mich. 

:>/.-�� 
Manufactory Establisbed 1761. 

Lead-Colored & Slate Pencils. Rnbber Band ... 

ElJ�r��:; I
f,1,;�r:-::,roL�I�'ii1 :t�!�rs

k �:��r 

Senajor d.escriptive Circular S. 
44.60 Ea.st 23d Street. New York. N. Y. 

Grand Prize, Highest Award, St. Louts. 1904. 

ELECTRONS AND THE ELECTRONIC 
Tbeory are discussed by Sm OLIVER LODGE in SCIIllN. TIFIC AMERICAN SUPPL"MENTS 1428, 1429, 1 430, 
1431, 1432, 1433, 1434. Price 10 cents eacb, by 
mail. Munn & Company. 361 Broadway, New York City. 
and aU newsdealers. 

JA G E R  
4-Cycle 

Marine 
Engines 

Skillfully designed and well 
bUllt. Single lever control, com� 
bining automatic carburettor 
with sp�rk advance. Develops 
wide speed range and reliability 
under J1lost trying conditions 
Sizes 3 to 60 h. p. 8et..d for catalo". 

CHAS. J. JAGER CO. 
2 8 1  Franklin, cor. Batterymarch St., 

Boston, Mass. 

T H E  E U R E K A  C L I P  

Car do or, �rain, 1. . Johnson . . . . . . . . . . • .  844,024 
Car grair door, E. SCbreiber . • . . . . . . . . . . . .  844,193 
Car haul. C. W. Miller . . . . . . . . . . . . . . . . . . . .  844,164 
Car bau' , A. W. F. SteckeL . . . . . . . . . .  , . . .  844,291 
Car, padsenger, W. A. Jacobs . . . . . . . . . . . .  844,133 
Car safety appliance, railway, J. T. An-

drew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,228 
Car seat, J. A. Wolle . . . . . . . . . . . . . . . . . . . .  844,224 
Car wheel, pit, Fownes & Gardner . . . . . . . .  843,883 
Cars, automatic air brake coupling for rail-

way, F. H. Rutberford . . . . . . . .  843,701, 843,702 
Carbonator, F. R. H. Tbomas . . . . . . . . . . . .  843,778 
Carousel, O. R. Olson . . . . . . . . . . . . . . . . . . . .  843,908 
Carpet stretcber, J. Driver . • . . . . . . . . . . . . . .  844.107 
Carpet sweeper, H. W. Ru Ton . . . . . . . . . • . .  843,770 
Carrier. See Hay carrier. Casting machine, W. A. McAdams . . . . . . . .  844,169 
Catamenial sack, J. J. Shtucbka . . . . . . . . . .  844,198 
Cattle guard, S, C. Kettner . . . . . . . . . . . . . .  843,752 
Cement work, tool for, R. L. Sobn . . . . . . . .  844.204 
Chain casting mold, J. Traum . . . . . . . . . . . . 843,977 
Chain, elevator, E. R. Purdy . . . . . . . . . . . . .  844,288 
Chains, making unwelded, S. K. von 

Ecsegby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,006 
Chart for drafting garments, R. H. Black-

burn . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . • . . .  843.862 
Chemical receptacle, Weida & Hardy . . . . . . .  844,070 
Cherry slrtoner, B. Mai . . . . . . . . . . . . . . . . . . . .  843,955 
Cbimney, J. V. Boland . . . . . . . . . . . . . . . . . .  844,297 
Chimney stack base, J. Herrin . . . . . . . . . . . .  843',813 
Cbuck, W. S. Davenport . . . . . . . . . . . . . . . . . .  843,666 
Cbuck, Macleod & Ricb . . . . . . . . . . . . . . . . . .  843.682 
Cbuck, drill, W. Borcbert . . . . . . . . . . . . . . . .  844,091 
Churn operating mechanism, W'. I. "Kersh . .  843,751 
Cigar filler cutting machine, Bright & 

Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 843,927 
Cigarette sbell, S. I. Prescott . . . . . . . . . . . 843,628 
Cistern cover, G. Ertel . . . . . . . . . . . . . . . . . . . .  843,801 
Clamp, L. P. Imboff . . . . . . . . . . . . . . . . . . . . . .  843,820 
Clamp, R. Miller . . .  _ . . .  . . . . . . . . . .  . . . . . . .  844,309 
Cleaning appliance, household, Dunn & 

Taylor . . . . . . . . . . . . . . . . . . .  , . • . . . . . . . . . .  843,590 
Clock controlled by reversals of electric cur-

rent, M. Fischer . . . . . . . . . . . . . . . . . . . . . . 844,010 
Clock for induction currents, electric sym-

pathetic or secondary, M. Fischer . . .  ' . . .  844,009 
Clotbes banger, M. L. Scboonmaker . . . . . .  843,633 
Clu tch throwing mechanism, A. H. Fet-

ters • . . . .  . .  . .  . .  . . . .  . .  . . .  . . .  . . . . . . . . . . .  844,273 
Coal bin, A. H. Kocb . .  , . ,  . .  , ' , . .  " . . . . . .  843,895 
Coating gilded surfaces, composition of mat· 

ter for, J. A. Henry . . . . . . . . . . . . . . . . .  843,812 
Cock, gage, A. P. Prendergast . . . . . • . . . . .  843,842 
Coffee maker, A. E. Wbite . . . . . . . . . . . . . . . .  843,727 
Coffee separator, R. F. Cordero . . . . . . . . . . 844,253 
Coil spring, J. B. Knudsen . . . . • . . . . . . . . . . .  843,827 
Coiling spindle, J. W. Sommer . . . . . . . . . . . .  844,206 
Coin counting machine, C. W. Johnson . . . .  844,308 
Coin holding and delivering device, J. W. 

Meaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,282 
Coin tray, J. W. Meaker . . . . . . . . . . . . . . . . • .  844,2'83 
Collapsible box or can, W. C. Marsball. . . . . . 843,684 
Collar and cuff, etc., folding machine, Clear-

water & Temple . . . . . . . . . . . . . . . . . . . . . .  844,001 
Collar supporter, Gaston & Moore . .  843,885, 843,886 
Coloring matter, azo, Kothe & Ossenbeck . .  843,756 
Comb, A. Ebrlicb . . . . . . . . . . . . . . . . . . . . . . . .  844,007 
Comb fastener, J. L. Simpson . . . . . . . . . . . . . .  844,199 
Computing machine, etc., key releasing 

mechanism for, D. W. Shiek . . . . . . . . . .  843,635 
Concrete building construction, A. S. Rea vis, 

843,768, 843,843 
Concrete walls, making, J. L. Given . . . . . .  843,937 
Converter plant, H. H. Camp bell. . . . . . . . . .  843,582 
Conveyer, C. O. Gustavsen . . . . . . . .  ; . . . . . .  843;676 
Conveyer, pneumatic, C. L. Groves . . . . . . . . 843,806 
Cooking utensil, A. H. Meyer . . . . . . . . . . . .  843,905 
Cooler, L. H. Brinkman . . . . . . . . . . . . . . . . . .  843.864 
Cores, produci ng laminae for transformer, 

W. A. Hall . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Corn husking machine, H. H. Bursell . . . . .  . 
Corn knife, W. C. Heimerdinger . . . . . . . . . . .  . 
Cotter, T. F. McAndrews . . . . . . . . . . . . . . . . .  . 
Cotton chopper, W. M. Gibson . . . . . . . . .  . 
Cotton picker's vehicle, T. J. Merritt . . . . .  . 
Couch, convertible, A. Wheatley . . . . . . . . .  . 
Cow tail bolder, N. A. Angel . . . . . . . . . .  . .  
Crane operating gearing, M. Troyer . . . . . .  . 
Crate tilting device, N. J. Sherrill . . . . . . .  . 
Cream separator, centrifugal, E. W. 

843,747 
843,866 
843,602 
844,170 
843,675 
844,031 
843,780 
843,657 
844,058 
843.708 

Broomall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,244 
Crib, C. S. Bentley . . . . . . . . . . . . . . . . . . .  , . .  844,233 
Crusher. See Ice crusher. Crushers and pulverizers, dumping cage for, 

M, F. Williams . . . . . . . . . . . .  , . . .  " . .  , .  843,729 
Culinary system, chronometric, R. S. Wood-

ward, Jr • • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,·074 
Cultivator, C. P. Michaelsen . . . . . . . . . . . .  844,163 
Cultivator attacbment, C. B. Clark . . . . . . . .  844,249 
Cultivator, planter, and fertilizer distri-

buter, combined, J. T. Wright . . . . . . . .  844,227 
Cutter head, rotary, E. S. Shimer . . . . . . . . 844,197 
Cutting b'oard, H. Zimmerman . . . . . . . . . . . . . .  844,075 
Cylinder wrencb, C. T. O'Hara . . . . .  ! . . . . . .  843,693 
Decoy, C. H. Ditto . . . . . . . . . . . . . . . . . . . . . .  843,588 
Dental fioss bolder, O. M. Overbaugb . . . . . .  844,181 
Dental matrix, E. Armstrong . � . . . . . . . . . . . . 844,079 
Desk, B. L. Umberger . . . . . . . . .  , . . . . . . . . . . 843,719 
Desk furniture, school, J. A. Wilkinson . . . .  843,649 
Detinning apparatus, M. Leitch . . . . . . . . . .  843,616 
Dish for holding oranges, etc., H. F. 

Provandie . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  844,287 
Display holder for cards or similar articles I, 

A. V. Groupe . . . .  , . . . . . . . . . . . . . . . . . . .  844,279 
Display rack, E. B. Weston . . . . . . . . . . . . . . 844,071 
Display stand, knockdown, P. R. Warren . . . .  844,066 
Distilling wood, C. S, Hammatt . . . . . . . . . .  843,591.1 
Door and window locking device, J. Witt� 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,730 
Door check, screen, D. W. Anderson . . . . . .  844,078 
Door bolder, C. F. Asb . . . . . . . . . . . . . . . . . .  844,081 
Door opening, closing, and locking device, 

Sliding, J. F. Connell . . . . . . . . . . . . . . .  . 
Door securer, C. Scheer . . . . . . . . . . . . . . . . . .  . 
Draft equalizer, G. B. Elliott . . . . . . . . .  . 
Draft gear for agricultural machinesl, J. 

844.251 
844,191 
843.737 

Tilly . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . .  : . .  844,214 
Drafting instrument, L. R. Loughborough . .  844,157 
Drainage system clean out, Hoffman & 

Hoover . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 844,020 The most usefUl article eVAr invented 
for the purpose. Indispensable to Law
yers, Editors, Studen[B, Bank era, Insur
ance Companies and bUSiness men gen� 
erally. Book marker and paper cli p. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be bad of aU bookseHers. stationers 
and notion dealers. or bv mail on receipt 
ofpTice. Sample card, by mail. free. Man
ufactured by Conso lidate.l Safety 
Piu Ca., Box 121. Bloomfield. N • •  1 .  

00 Drier, W .  F. Hutcbinson . . . . . . . . . . . . . . . . 843,608 
�. B��rb �airer ��f�:�ing 'd��i'c'e', ' i '  ii: 'Miiie�: �t;�t� 
:� g��

t 
in�

n, 
m�'ki:g :!:��y bl��'k" ���: . 'H�g�: 844,168 

� , mann & '  Stange . . . . . . . . . . . .  , . . .  , . . . . .  843,808 

MACHINB No. 76. 

PIPE CUTTING 
AND THREADING MACHINE 

For Either Hand or Power 
This machine is the regular hand machme sup
plied with a power base, pinion, countershaft, 
etc., and can be worked a.s an ordinary power 

machine or taken from its base for use as a 
�:��I:'J

ac
:�:J� i;e:�fl 

o
:oE:� Ufil�t�!l:d 

catalogue-prIce list free on application. 
THE CURTIS " CURTIS CO •• 

Ra.nge 2764 in. R. H. 

To Book Buyers 
We have just issued a new 
112-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 

Dye and making same, greenish blue, H. 
Loretan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Egg testing machine, A. I. McTaggart . . .  . 
Electric furnace, E. R. Taylor . . . . . . . . . . . . 
Electric heater, S. W. Taliaferro . . . . . . . . .  . 
Electric ligbt bulb, F. E. Lerberg . . . . . . .  . 
Electric machine, alternating . current dy-

namo, C. P. Steinmetz . . . . . . . . . . . . . . .  . 
Electric motor starting device, A. C. King. 
Electric res:ulator, A. C. Carey . . . . . . . . .  . 
Electric SWItch, H. J. S. Lewis . . . . . . . . . . .  . 
Electric switch, J. C. Pinkerton . . . . . . . . .  . 
Electric switch, multiple, H. J. S. Lewis . .  
Electric timing device, H. H. McIntire . . . . .  
Electrical conductors, connector or t�rminal 

844,156 
843,622 
843.776 
843,775 
843,900 
843,774 
843,753 
843.733 
843,901 
844,045 
843,90� 
843,621 

for. J. McLaugblin . . . . . . . . . . . . . . . . . . . .  843,763 
Electricity, neutralizing static, W. H. Chap-

mall . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  844,300 
Electrocapillary apparatus, Armstrong & Or-

ling . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  844,080 
Electromagnet, J. E. Washburn . . . . . . . . . . . .  843,919 
Elevator boot, R. Munn . . . . . . . . . . . . . . . . . . 844,033 
Elevator controlling apparatus, J. J. West-

brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,980 
Embroidering machine, F. Gegauf . . . . . . . . .  844,015 
Enameling or glazing metallic and other sur-

faces, Atkinson & Smitb . . . . . . ;' . . . . . . .  843,985 
End cell switcb, automatic, J. Bijur . . . . . . 844.090 
Engine, C. H. Moore . . . . . . . . . . . •  ; . . . . . . .  843,619 
Engine cylinder, internal combustiorf, H. P. 

Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,759 
Engine house smoke jack, F. P. Gutelius . .  843,941 
Engine starting mechanism, explosive, P. 

W. Kane • • . • . . . . . . . . . . . .  , . . . . . . . . . . . . .  843.611 
Envelop machine, J. A. Sherman . . . . . . . . . .  843,707 
Envelop machines, forming well and plunger 

for, B, Pablitzscb . . . . . .  , . . .  ' . . .  , . . .  , .  843,623 
Eraser cleaning apparatus, blackboard, S. 

W. Long . . . . " . .  " . .  " . , . " . . .  " . .  , . .  
Excavating apparatus, L. A. Desy . • . . . • . . .  
Eye exerciser, G. Bullock . . . . . . . . . . . . . . . .  . 
Eyeglass connection, S. N. Stone • •  ' • • • •  � . .  . 
Faucet, Wares & Holman . • . • . • • • • • • • • • • • • • 
Faucet. J. C. Wrigbt , . . . . . . . . . . . . . . . . . . . .  . 
Feed bag, A. M. Scbappa . . . . . . . . . . . . . . . .  . . 

844.154 
844,104 
843.663 
843,972 
844,065 
844,226 
843,967 

The Haynes factory was the first automobile 
factory to be built in America (1893). 

The Haynes was the first to adopt low ten
sion make-and-break ignition (1895), 

The Haynes was the first t o  use niekel 
steel and aluminum alloy in a car. 

The Haynes was the first to adopt 
Side entrance bodies and large wheels. 

The Haynes is first to adopt the 
roller pinion and beveled sprocket 
direct drive. making possible the com· 
binationofshaft drive and high power. 

The Haynes 1S first to establish a 
reputation for reliability. 

The Model T Chassis on the car 
shown herewith is the same chassis 
that proved its merit in the Vanderbilt 
Cup race. 

The Haynes t8 the Highest Powered 
Shaft Driven car built. The exclusive The Haynes Standard 50 H. P. Touring Car for 1907, Model " T," the 
Sprocket and Roller Pinion Drive highest powered shaft driven car built. Price, $3,500.00. 
makes this possible. 

For full. information and specifications. address Desk H 3. 
H AYN E S  AUTO M O B I L E  C O . ,  KOKOMO; I N D .  

Oldest Automobile Manufacturers i n  America. Members A. L .  A. M. 
NEW YORK, 1715 BROADWAY. CHICAGO, 1420 MICHIGAN AVENUE. 

Wouldn't You Like to Own This J 6 Shot Repeating 
.... _-... Rifle? $7715 
Hopkins & Allen .22 Caliber Repeater 

The squirrels and rabbits can't get away from you when 
you carry this rifle. If you miss one, the first time-you have 15 
more shots coming almost before he can move. 

It makes a ramble in the forest a pleasure-productive of full game 
bags-and all the excitement of quick successful shots. 

Description : This is the finest and most reliable repeating rifle ever offered at the price. It shoots 22 long or 
short or 22 long rifle cartridges- 16 shots for shorts and 12 for long or long rifle-and the ejector works like lightning. 
You can deliver 12 or 16 shots (depending on the cartridge used) almost as quick as you can pull the trigger. THE 
GAME SIMPLY CANNOT GET AWAY. 

Quick take-down pattern-full length 38% in .• length of barrel 20 in. -weight 5% lbb. Has that excellent 
military bolt action-the lirst ever put on an American sporting rifle. HAS THE BEST SAFETY DEVICE-A 
SIMPLE TOUCH OF THE LEVER PREVENTS ACCIDENTAL DISCHARGE, HAS THE ONLY EJECTING 
DEVICE THAT WILL QUIC KLY EMPTY THE MAGAZINE WITHOUT FIRING A CARTRIDGE. 
HAS MORE UNIQUE. DESIRABLE FEATURES THAN ANY OTHER 22 CALIBER REPEATER. Has 
beautifully polished walnut stock. military butt plate. every part drop forged-lock work made of spring steel. AN 
EXCELLENT RIFLE FOR FIELD. FOREST OR GALLERY PRACTICE-SURE TO GIVE SURPRISING 
PLEASURE T O  ITS POSSESSOR. 

PRICE-Safe delivery guaranteed-$7.75-IF YOUR OWN DEALER CANNOT SUPPLY YOU. 

Do 

t
wo Jf;�tfi{]t!.f!t:;frh;;���

a
;:;�:;�!�V:,

e 
J�i.

r
Y:cC: 8{��:ine:tr.��6: ��f:I1t�;:ri 

FREE. 'lV"tth our illustrated catalogue oj rijWs, revolvers and shotquns. 

You 

HOPKINS &. ALLEN ARMS CO., Dept. 138, Norwich, CODD., U. S. A. 
London Office : 6 City Road. Finsbury Square. London. England. 

The largest manufacturers of High Grade Shot Guns, lUBes Bnd 
Revolvers in the World. 

Own An Automobile? 
If you desire to keep in touch with motor topics, and gain many 

practical hints of value in everyday automobile operation, you should 
subscribe to THE MOTOR CAR. It is published monthly ex. 
clusively in the interests of people who ride for pleasure, and every 
number is worth the yearly subscription price to any motor enthusiast. 

Subscriplion price $ 1 .00 per year. Single copies IOc. THE 
MOTOR CAR may be ordered through any news dealer. 

SPECIAL O FFER.-Send us One Dollar now for a year's 
subscription and we will send you, free of charge, a gasoline tester 
in a neat pocket case. Will tell you every time whether or not you 
are gelling the right kind of fuel. 

Send us your subscription now-and subscribe for your 
friends at the same time. 

W. G. PIERSON PUBLISHING CO. 

108 Fulton Street New York 

An Illustrator, Designer, l1Ie· 
chaniN11, Architectural orSheet 
Metal Pattern ])raftsman. You 
incur no obligation by writing 
now for full information about 
the "Acme Way" of teaching 
by mail. "At it g years." StaLe 
which course you -preft'r. 

The 
Perfection 
Power 
Block 
Machine 

You can qnalify at home in 
��

e
l���M��u

e
t�

r
�eo�;:ri�g;,

e
��� 

V���e��l�o���� I���t ����'> i����v��;�rOn��:��lr:T:�:I:/��� 
to do the original work that enables artists to hold high salaried 
positions ; guarantee proflcteney to ,earnest students and secure 
positions when compete nt. 

I Makes Hollow Concr!lte Building Blocks, Perfect form, 
I unifoqn size and quality. Concrete accurately meas
ured, mixed by power under pressure over 100 tons. 

THE ACME, School of Drawing 
A-47'S Acme Building- Kalamazoo, MIch. 

Resident instructions if preferred 

Full Details, List of Machines in Operation. 
on Application. 

THe PE�FECTION BLOCK MACHINE CO. 
321 Kasota BId. , Minneapolis. Minn. 

STEAM TURBINES. _ THEIR CON- DYNAMO AND MOTOR COMBINED.-
t 0 d (' . I A r t' Full), described and illustrated in SCIENTIFIC AMERI. 

���CN�I�JC f:��i���N a�uPPI�;���r;;.�a 
130f. If3��: CAN SUPPLEMENTS 844 and 865. The machines can 

130,",. 1422, 1 400, 1447', 1 37'0. 137'2. The be run either as dynamos or motors. Price 10 cents 
articles have all been prepared by experts in steam each, by mail. Munn &\ Company, 361 Broadway, New 
engineering. Price 10 cents each. by mail. Munn & York City, and aU newsdealers. 
Co., 361 Broadway, New York Oity. and all uewsdealers. ------------------

Porox Ignitor Storage 
Batteries 

Hlgh-capacityl Light Weight I 
The only American ignition ac� cumu1ators pu t up in celluloid jars. 

They surpass in capacity, light .. 
ness. and durability the importEd 

:::::: ir1i�' a l,f�ogyru�ii���:r�in¥lr� 
gy,arantee "!rwre mileage on a charge 
than any other make. Write for 
circular and price list. 
Muller Porous Plate Aooumubtor l:o. 

�05West 41st StrEet, New York 

Palmer ���:�e 
Marine & Stationary 

Over 20 sizes. 1J.G 
to 25 H. P. One, 
two and four cylin. 
der, Two and four 
cyle. J u m p  and 

�nna: i ��a:�un��� 
Catalog FREE. 
PALMER BROS. I Cos Cob, Conn. 
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Saving Energy 
means m uch in 
stren uous days. 
is why 

these 
That 

Telephone Service 
is so helpful i n  
home and office. 

both 

N EW YO R K  T E LE PH O N E  CO. 
I 5 Dey Street. 

New Portable Gasoline 

Submerged 
P r o p e l ler  

The Lightest, 
Most Practical, 

Most Powerful. 
EASIEST APPLIED. 

Attached and Detached to 
ANY BOAT in a Moment. 

Entire Outfit is Out
side of Boat. 

INEXPENSIVE. 
Introductory price to May 1. 

$75 00. 
SUBMER.<lED E LECTR.IC MOTOR. CO. 

Menomonie, Wis. 

ELECTRICAL APPARATUS REPRE-
sented by Conventional Diagrams in Drawings.-Fifty diagrams showing the usual method of illustrating electrical apparatus in drawings. A labor saving paper. Contained in SUPPLEMENT 1 106. Price 10 cents. For sale by Munn & Co� and all newsdealers. 

I F you know the many good points of 
last year's model, you'll be all the 
more interested in this handsome 

car. It has greater simplicity. nlore 
power, better material, and a finer ap_ 

pearance. Wider wheel base, longer 
tread, one hand lever only, single nickel 
chain, standard tires and the JEWEl, 
2-cycle, single· cylinder engine, giving 
full 8 H. P., with two speeds forward and 
reverse-4 to 30 miles an hour on the 
high gear. 

Do you know all about the JEWEl, 
motor ? It's the greatest talking point 
any car ever possessed. For simplicity, 
economy and thorough reliability it bas 
no equal to· day. 

Write at once for full information. 

THE FO
'
REST CITY nOTOR CAR CO. 

202 Walnut St., Massillon, O. 

D U R Y EA A U T O S  

DURYEA POWER CO .. 

Have One Hand Con
trol. 'rhe only autos 
simple enough to be 
handled by a single 
hand. This proves 
their great sim pliClty 
Get our leaflets. 

Aeyrud Street, Read i n g ,  Pa. 

CRANK SHAfTS 
LARGEST MA NUFACTURERS 

Write for prices, also on all other 
DROP FORO/NOS 

Detroit Forging Co., DETROIT, mCH., U S.A. 

How to Construct 
An Independent Interrupter 

In SCIENTIFIC AMERICAN SUPPLEMENT. 1 6 1 5 .  A [j'rederick Collins describes fuJly and clear I y with the help of good drawings how an independent multiple interrupter may be constructed for a large induction coil. 
ThiS article should b e re!1d in cunnection with Mr. Collins' article in SCIENTIFIC AMER]CAN SUPP�EMENT, 1605, " How to Construct a l OO-MIle 

Wireless Telegraph Outfit." 
Each Supplement costs 10 cents ; 20 cents for tbe two. Order, from your newsdealer or from 

MUNN & CO., 361 Broadway, New York 

Scientific Alnerican 1 77 
Feed regulator, G. Halliday . . . . . . . . . . . . .  . 
I?eed water heater; M. K. Bowman . . . . . . .  . 
Feed water heater, Kieley &' Mueller . . . . .  . 

844,124 
843,791 
844,026 

Feed water regulator for boilers, automatic, 

Fee1e'
r, 

Eboil!:,
l1

�:e F: . S�nt�; . : :  : : :.: : : : : : : : : :  �!g�� 
Feeding· and watering deVice, poultry, A. A. 

' 
& G. F. Conrad . . . . . . . . . . . . . .  : . . . . . . .  843, 664 

feeding trough, stock, S. N. Boyd . . . . . . . . .  843,792 
Fence, Greene & Krepsky . . . . . . . . . . . . . . . 843,744 
Fence post making machine, G. Falk . . . . . . 844,306 11'1l>cr dishes, machine for press forming, F. 

\V. Waterman . . . . . . . . . . . . . . . . . . . . . . .  . 
FlIter, W. Bodge . .. . . . . . . . . . . . . .. . . . . . . . .  . 
Finger shield, H. F. Huntley . . . . . . . . . . .  . 

43.854: 
843,991 
843,819 

Fire extinguishing apparatus release, H. 
Sandvoss . . . c. _ . . , . ' "  . . . . . . . . . . . . . .  ' "  843,847 

Fire hose is coupled to hydrants, device 
whereby, H. J. l.luge . , . . . . . . . . . . . . . . . .  843,963 

Fire pot, A. G. Cripps . . . . . . . . . . . . . . . . . .. 843,795 
F'ireproof chimney, Dauben -& Ryan . . . . . . . . 843, 797 
Fireproofing textile materials, W� lI. Per-

kin, Jr. . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . .  844,042 
�'ish parachute, F. J. Howald . . . . . . . . . . . .  843,946 
11�ishing float, W. S. Pettis, Jr . . . . . . . . . . . . . 844,182 
Fishing tackle, C. R. Willing . . . . . . . . . . . .  843,651 
Fishing tackle, J. B. Harris . . . . . . . . • . . . . .  843,748 
Floor covering, O. H. Bach . . . . . . . . . 844,230 
Floor,_ polishing machine, P. Sass . . . . . . . . . . 843,966 
Flooring, Holt & Smith . . . . . . . . . . . . . . . . . .  843,817 
[flour purifier, aspirator, and bleacher, S. -

T. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . 843,783 
Flue expander, J. F. Brown . . . . . . . . . . . . . . 843,865 
{-i'lue stop, W. Weller . . . . . . . . . . . . . . . . . . . . 843,855 
Flushing device for rag engine vats, E. A. 

Peterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,965 
If'rame. See Hat frame. 
Frame jOint, E. G. Budd • . . . . . . . . . . . . . . .  844,245 
[fruit packing device, dried, C. F'. Fleming 844,275 
Funnel, H. G. De Veaux . . . . . . . . . . . . . . . . 843,873 
Furnace, A. Bergman . . . . . . . 843,924 
Furnace for obtaining zinc from zinc ores, 

Desgraz & Schmidt . . . . . . . . . . . . . . . . . . . 843,872 
Furniture fastening device, D. W. Tower . . . 843,717 
Furniture leg fastening device, N. Andersen 843,656 
l?use housing, K. Wieser . . . . . . . . . . . . . . . . . . 844,223 
{fuse, non-arcing muffled, F. B. Cook . . . . . . 843,930 
Fuse or electric cut-out, C. A. Steller, Jr . .  843,852 
Fuse, time, K. Wieser . . . . . . . . . . . . . . . . . . .  844,222 
Game board, A. Boswell . . . . . . . . . . . . . . . . . . 843,992 
Gape worm extractor, ' J. S. Klock . . . . . . . . .  843,951 
Garbage can, F. Posthoff . . . . . . . . . . . . . . . .  844,185 
Garment fastener, W. A. Nickless . . . . . . . . 844,178 
Garment hanger and lock, J. C. Epler . . . . .  844,305 
Garter, G. H. Phelps . . . . . . . . . . . . . . . . . . . . . 843,627 
Garter, J. F. O' Brien . . . . . . . . . . . . . . . . . . . . . 844,286 
Garter o r '  the like clasp, C. E. Schaffner . . 844,048 
Gas burner for sad irons, R. Wuffli. . . . . . . . 843,653 
Gas engine, vertical, W. von Oechelhaeuser 844,04:0 
Gas from crude oil, device' for generating, 

M. G. Norton . . . . . . . . . . . . . . . . . . . . . . . . . 843,692 
Gas generating apparatus, G. M. S. Tait . . 843,715 
Gas generator, acetylene, E. M. Rosen-

bluth . . . • . . . . . . . . . . . . . . . . . .  : . . . . . . . . . .  844,047 
Gas producer, C. J. Atkinson . . . . . . . . . . . . 843,787 
Gas producing apparatus, C. Ellis . . . . . . . . . .  843,669 
Gas retort, G. A. Heckert . . . . . . . . . . . . . . . . . .  843,811 
Gate lock, crossing, W. C. Smith . . . . . . . . . . 843,6Wl 
Gate mechanism, A. E. Miller . . . . . . . . . . . . 843,617 
Gear, friction, W. J. Seitz . . . . . . . . . . . . . . . 843,634 
Gear, reefing, D. C. Jennings . . . . . . . . . . . . . . .  843,822 
Gear, variable speed, M. M. Smith . . . . . . .  844,203 
Gearing, changeable speed, E. A. Johnston . . 843,609 

It will out-last • your engIne 
A p p l e  I g n i t i o n  

Dyna..lnos 
In' use to-day have given A 1 service for the lastten years. 

This 1907 model is better than ever. 
It retains many of the featl;i.res of previous models which have proven so 

successful and it also possesses many new and remarkable improvements. -
A 200 R. P. M. reduction in running speed is alone evidence of surprising 

advancement. 
The Apple Ignition Dynamo can be used on any automobile, boat or 

stationary gas engine as a storage battery charger to complete the " Floating the 
battery on the line " system, or as an automatic sparker for 
starting and running engines without batteries. 

It will pay you to investigate an ignition system that 
will do its work unfailingly �s long as you run your engine. 

'1be o.,ton EI«trkal n�. CG. 
'W':" o.ytoft.Ohlo' '''':'':· 

Gearing, elastic, L. F. Dieter . . . . . . . . . . . . . 8{4,261 
Glass grinding, smoothing, and polishing Send apparatus', plate, E. Bagnal1, reissue . .  12,604 
Glass plates, corner clamp for, L. Bartel-

for this bulletin today. 

• stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,861 
Glass press, E. C. Schrader . . . . . . . . . . . . . .  843,849 
Glass, roller for drawing sheets of, E. 

Fourcault . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  844, 115 
Glass with or without an embedded strength

ening structure, apparatus for making 
sheet, A. J. Baldwin . . . . . . . . . . . . . . . . .  843,860 

Every automobile, boat and stationary, 
manufacturer, jobber, dealer and user ought 
Free on request. 

Electrical 

gas engine 
to have it. 

Apple .Ignition Apparatua 
�" .. ""of,""''''' _ _  . ..  . ......... . ""- ,  .. _ -,-_ . ..  ,. "' ..... ...... - . - ..... _ .. ,......, ..... , Glassware, manufacturing, L. A. Fletcher . .  843,594 

Gold prospecting and mining device, R. 
Hornbeck, et al . . . . . . . . . . . . . . . . . . . . . . .  843, 606 98 

Governor, Hill & Purcell . ; . . . . . . . . . . . . . . .  844,12,9 
Governor, Fraser & Nichols . . • . .  ' . . • . . . . . .  843,803 

The Dayton 
St. Clair Street, 

Mfg. Company 
D ayton, Ohio. 

1\o ...... O"" ... .. . _ Qoo� -

Grader. L. W. Brophy . . . . . . . . . . . . . . . . . . . . 843,662 We exhibit at the New Yor� and Chicago Motor Boat Shows. 
Grain binder, G. L .  Pbelps . . . . . . . . . . . . . . . 843,626 
Grain screen, Trace & E'lfield . . . . . . • . . . . .  844,216 
Grapple, E. Y. Moore . . . . . . . . . . . . . . . . . . . .  844,032 
Grate, shaking, C. H. Langill . . . . . . . . . . . .  843,95� 
Grease cup, C. C. Martens . . . . . . . . . . . . . . .  843,833 
Grinding machine, J. T. Wheatman . . . . . .  843,72'5 
Grinding machine, E. A. Peterson . . . . . . .  : 843,964 
Gun, air, Blomen & Ewerlof . . . . . . . . . . . . 843,573 
Gun, air, F. F. Bennett . . . . . . . . . . . . . . . . . . 843,990 
Gun, magazine, C. Hansen . . . . . . . . . . . . . . 844,017 
Halter, compound twitch, C. McClintock . . . . 843,689 
Ham for market, preparing, L. Burk . . . .  844,096 
Handle attachment, 1.1. Wojidkow . . . . . . . . 844,073 
Handle fastening means, Stancil & Nunnelee 843,970 
Harrow attachment, disk, W. Fetzer . . . . . .  843,671 
Harrow with tQngue truck, disk, W. Fetzer. 843, 672 
Harvester guard, J. W. Pridmore . . . . . . . . . 843,629 
Harvester, stripper, J. J. Charley . . . . . . . .  844,000 
Hat brim curling machine, D. Clerico . . . . 844,098 nat crown shaping apparatus, C. W. 

Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,640 
lIa t forming machine, C. W. Stevens, 

843,638,843,639 
Hat frame, M. W. Elser . . . . . . . . . . . . . . . . 844.268 
Hatch fastener, E. H. Frey . . . . . .  , . . . . . . . .  843,804 
Hay carrier, C. D. Barker . . . . . . . . . . . . . .  843.580 
Hay loader, E. A. Johnston . . . . .  : 843,610, 843,824 
Hay loader, C. J. Shaw . . . . . . . . . . . . . . . . . . . . 844,196 
Headlight operating mechanism, L. J. Mar-

tineau . . . . . . . . . ; . . . . . . . . . . . . . .  ; . . . . . . .  843,834 
Heat retaining or excluding receptacle, J. 

L. Fate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,272 
Heater. See Electric heater. 
Heating and annealing furnace, G. Bods-

worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 843,574 
Heating sys·tems, combined steam and water 

trap for steam, T: F. Dexter 844,105 
Heating systems receiver for ' vapor, A. J>. 

Broomel1 . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  843,995 
Heel sweep brace, J. H. Ingram . . . . . . . . . . 844,023 
Hemmer, E. Page . . . . . . . . . . . . . . . . . . . . . . . .  843,841 
Hinge, C. 'J. Caley . . . . . . . . . . . . . . . . . . . . . .  843,581 
Hinge, Wei! & Gross . . . . . . . , . . . . . . . . . . . . . .  844,069 
Hinge, door, J. F. Brice . . . . . . . ; . .  ; . . . . . .  843,661 
Hitching post, B. R. Long . . . . . . . . . . . . . .  843.954 
Hoisting jack, C. O. Brewster . . . . . . . . . . . .  843,660 
Holding 'and draining rack, M. G. Kloep-

pinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 843,826 
Hook and eye, A. Besson . . . . . . . . . . . . . . . .  844,089 
Hook setting machine, A. Raiche . . . . . . . . . . 843,697 
Horse shoe calk, R. N. Goodwin . . . . . . . . . .  844,121 
Horseshoes, means for fastening, J. P. 

O' Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,907 
Hose coupling for train lines, air, W. E. 

McKinley . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hot water heater, R. H. Bradley . . . . . . .  . 
Ice crusher, O. T. Larkin . . . .  ' . . . . . . . . . . .. . . . 
Imitation tree, E. A. Straub . . . . . . . . . . . . .  . 
Indexes or the like, box for card, J. S. 

Nowotny . .- . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Induction coi!, C. L, Bopp . . . . . . . . . . . . . . .  . 
Induction motor, E. J. Willis . . . . . . . . . . .  . 
Inhaler, Y. Q. Caldwel1 . . . . . . . . . . . . . . . . .  . 
Innersole making machine, A. Thoma . . . . .  . 
Insulating material and manufllcturing sam,e, 

844,035 
843,793 
844.146 
843,712 

844,039 
844,240 
843,981 
844,097 
843,975 

IU'e tbe 8tandard 

for Accuracy, 

Design. Workmanship and Finish. 
Send for Free Catalogue No. 17B, of up-to-date tools 

for mechanics. 
The L. S. Starrett Co . .  Athol, Mass .• U. S.A 

G .  Kel1y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,139 
Insulating material and manufacturing the HOW TO MAKE AN ELECTRICAL same, G. Kel1y . . . . . . . . . . . . . . . . . . . . . . 844,140 
Insulating saddle staple, W. T. H. Taylor, 

et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,916 
Insulator, electric, F. A. Feigert . . . . . . . . . 843,739 
Insulator for leading in cables, etc., L. 

Steinberger . . . . . . . . . . . . . . . . . .  844,208 
Insulator, third rail, R. N. Redrnayne . . . . . .  843,844 
Ironing machine, G. F. Glazer . . . . . .  � . . . . . 844,016 
Jewelry holder, M . .  Jersemann . . . . . . . . . . . . 843,678 

Furnace for Amateur's Use.---The utilization of IHrvolt electric circuits for small furnace work. By N. Monrne Hopkins. This valuable article is accompanied by detailed working drawings on a large sca]e. and the furnace can be made by any amateur wh9 is versed in the use of tools. This article is contained in SCIENTIFIC 
�J�E�l�'i� ilir:J'�M����Rr�rla���y, s��eY��kc6Ytt;: or by any bookseller or newsdealer • .  

.Jointing or uniting wooden parts, J. A. Wil-

Jour�!,�so
b�X: . ii: ' B'

e
'
�"ch" : : : : :  : : : :  : : : : : : : : :  �!::g�� It's a Fl'ne Pl'ece of Work Kettle, A . .  G. Redwood . . . . . . . . . . . . . . . . :. 843, 698 

KeY��ll;S�������s
F.

a
�l��!

t�� . ��� .�����.�t
.
i� 844,052 

Kitchen implement, J. F, Dotson . . . . . . . . . .  844,266 
Knee protector, F. W. Owens . . . . . . . . . . . . 844,041 
Knob. Waddel1 & Tower . . . . . . . . . . . . . . . . . .  843,720 
Labels means" for holding and detaching 

ribbon strip, Burr & Davis , . . . . .  ; . . .  843,579 
Lace with metal, coating, J. A. Daly . . . . . . 844,304 
Ladder and sicaffold, combined, M. Bauer . . 843,989 
Lamp, C.' B. Broughton . . . . . . . . . . . . . . . . . . 843,928 
Lamp bulb, incandescent gas, C. M. Lungren ,843,903 

in itself. That's the best reason why all the work it touches has the stamp of quality and perfection. 
Goodell's Hand Drill 

�::r�eT;gt�pecee��urOn!e����i�' c����l; to % inch. Sena for catalogue. 
GOODELL-PRA TT COMPANY 

Greenfield, Mass. 

Automati( Water Sup pi} 
�f08t economical • •  el1able and 
If you have running water the engines win elev�te sa teet for eacb foot-fall obtainable r.om spring, brook, or river. de· livered to any dIstance. Write for catalogue. 
N iaJlara HydrauliC Engine Co. , 

.,l40 N.8�B--U St., N. Y. 

ELECTRO MOTOR. SIMPLE, HOW TO 
ma�e.-By G. M. Hopkins. DesQription Of a small electric motor devised and constructed witb a view to aSIOisting amateurs to ruake a motor which might be driven 
with advantage by a current derived from a battery, and which would have sufficient power to operate a foot 
���hW[t�nlt �:��!�� r�6�i�i����� °scetE��i��ca�E��: ICAN SUPPLEMENT, No. 64 1 .  Price 10 cents. To be 
had at this office and from all newsdealers. 

The Kickdrive Circular Saw 
Is a simple power for light work ot the 
kinds most done by carpenter8, cabinet, bOI, 
pattern and pictUle-frame makers, and wood 
workers generally, besides engravers and 
electrotypers . .  This Machine has a strong, 
solid iron frame and steel 8haft; is thorcughly 
well-built and suitable for various kinds of 
���kCa� b�i��!�ftedc�f:�:;�;�f�n�i���iW; 
also make all kinds of foot power devices. 

MAYEn SLOTKIN 
210-2UI Canal St., New York. 



Classified Advertisements 
Advertising in this column is 50 cents a line. No less 

than four nor more than ten lines> accepted. Count 
seven words to the line. All orders "must be accom
panied by & remittance. Further information sent on 
request. 

Scientific American 

FACTORY A N D  M I L L  S U P PL I ES. 
FACTORIES. CUT DOWN YOUR INSURANCE by 
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insurance companies. Reference8 in every section. 
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free. W,"E. Caldwell Co., Station V D, LOUisville, Ky. 

Metal expanding machine, H. E. White . . .  . 
Metal structure, expanded, A. P. White . . .  . 
Metallurgical process, E. R. Taylor . . . . .  . 
Milk powder, manufacture of, A. Glas . . . . .  . 
Milking machine, apparatus for operating, 

B. & F. Ljungstrom . . . . . . . . . . . . . . . . . .  . 
Mill, J. Dain, Jr . • • • • . . . . . . . . . . . . . . . . . . . . .  
Mold, G. H. Terry • . . . . . . . . . . . . . . . . . . . . .  
Mold, H. Besser . • .  . . . . . . . . . . . . .  844,234, 
Mold, J. V. Boland . . . . . . . . . . . . . . . . . . . .  . . 

843,728 
843,726 
843,777 
843,938 

843,757 
844,30 3  
843,716 
844,236 
844,298 
844,237 

S A L E  A N D  EXC H A N GE .  

FOR SALE:':"Road Leveler, Grader and Drag com. \V '1 t; N T Er:;-:- M I SC E  L L A N
,
EOU�. 

)ined. Patented Nov. 20, IIJ06. Easily cbanged, cbeaply ante , atllIum .. cr-P'P§ we pay $1.50 perdwt. or clean 

Moldi.l)g machine, H. Besser . . . . . .  844,235, 
Motion to sieve boxes and other bodies, 

means for imparting gyratory, E. R. 
Dra ver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,005 

made Will sell or on royalty. Chas. W. Kauffman, • 
Send �L

R��fs�!i� lWJ..)}.fr
S
safety. Route No. 5, Box 74, Bloomington,' �n. National Refinery, 239 Taylor Ave.,. Newport, Ky. 

Motors, arrangement for regulation of speed 
of compensated single phase, Arnold & 

B U S I N ES S  O P P O RTUN IT I ES. 

PATENTS SOLD ON. COMMISSlON.-lf you wish 
��r��hs,072 n

e�ba� ���:�t :��l�t!.ofp����\C.�l�{:� t�:�l�: 
sively. 

A �'EW DOLLARS will start a prosperous mail order 
business. \Ve furniSh catalogues and everytbing neces
sary. By our easymethoct failure impOl:'lsib1e. ,\Vrite to
day. Milburn-Hicks Co., 118 Pon tiac Building, Chicago. 

HAND AND M AC H IN E WOOD 'l'UUKLNG OF  
every description; job and contract work �')Jicitcd. 
Pioneer producers of Rm�tic Novelties. Establisbed 
1875. Barton & �po()ner. Cornwall-on-Hudson. N. Y. 

CAPITAL put in touch with prOfitable investment. 
Doubtful enterprises weeded onto Only the best otferell 
Some fine advertising propositions. Whatdo you want? 
Costs you nothing to say. Long, 63:! Ellicott Sq., Buffalo. 

A BARGAIN to Manufacturing Co.-By manufactur
ing Gear CliP Pin", Corn Harv\)ster, Patent No. 693.066 and 
Husk StIredder. No. 707,013. Combined or separate. Get 
a half interest to make or buy all. Munn & Co.: Patent 
Office SoliCitors. A. W. Richards, Indianola, ·lowa. 

W ANTED.-PARTIES TO M A N  UB' A C T  U R E 
Churn on royalty. Made prinCipally of wood. For 
��r
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e
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CHEAP lCE.-Make )'our own ice. From I pound to 
1.000 pounds of Ice produced ctaily by the Howell sys
tem. Address Howell lee Making' Company ,7 Co enties 
SlIp, New York City. 

yo�E�n�K���� J�
r ���\�:�� ifl�p�r����t:fY��i
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Inventions developed. Metal patterns a specialty. 
Osborne Manufacturiug Co., Erie, Pa. 

WE ARE IN POSITION to secure capital, special or 
acti ve partners fur good, Bound business propOSitions i 
we have several clients on hand who will consider busi
neas openings that will stand thorough investigation. 
Sam'l 'l'. Bondhus & Co .. 97·99 Nassau St. 

FINANCING AN ENTERPRISE-Practical 500·pa",e 
book, by FranCis Cooper. telling how money is secured 
for enterpri ses. The only successful work on promo· 
tiOt;l. i1Jndorsed by business men all over t be country. 
Two volumes, buckram binding, prepaid, $4.00. Pam
phlet and list of business books free. Ronald Press, 
Rooms 3O-3'J, '29 Broadway, New York. 

FOR S ALE.-Portable Compressed Air House Clean· 
ing Wagons and Mackinery sold to responsible parties 
to operate in cities of from. five thousand inhabitants 
upwards. Each Portable (]l eaning- Plant has an earning 
capacity of from $50.00 to $70.011 per day, at a cost of 
about $8.00 per day. Capital r(�quired from $2,00[00 up
wards. Stationary Residential Plants also from $450.00 
upwards. Over 100 companies operating our system. We 
are the pioneers in the busit'iess, and will prosecute aJl 
infringers. - State references. Address General Com
t�e��s��t!:ir House Cleaning Co . •  4453 Olive Street, St. 

1 SEI,L P ATENTS.-To bny or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building. Buffalo, N. Y. 

H E L P  WANTED. 
GOOD OPENING for young technical graduates eag-er 

to gain practical e a.:perience ; salaries, $700-$1.000 to 
start ; write us to-day. Hapgoods, 305 Broadway, N. Y. 

MEN $30-$100 WEI'lKLY.-Learn Hairdressing Mani· 
cu·ring, ChirJPody, Massage, Beautifying, - '\yhiCh - pays 
ten times better tnan any other calling. Personal and 
MailCoutse •. Prof. Rohrer's Institute, U7W.23dSt.,N.Y. 

La Cour . . . . . . . . . . . . . ... . . . . . . . . . . . . . . .  843,731 
Mower, lawn, J. P. Jasper . . . . . . . . . . . • • . . .  843,821 
Mower, lawn, W. W. McCarty . . . . . . . . . • • •  843,961 

G AS·L l G HT I N G  A P P L I A NC ES. I Music cabinet, sheet, O. H. Stewart. . . . . .  843,711 
Musical instrument, mechanical, J. McTam� THE '.' PNEU·WAY " of lighting gas ! Lights 1Vels- many . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,310 pachs Wltl;lOut elec�rlClty from button on wall ! Eas�lY Musical instrument or player automatic Pt;���t�c �:; IJ�t�h�fl;g i��rv�1j[y 

g
?50 C�r:;f8�r:J 8�r N�l�: .P. �. Klugh . • • . • : • •.. . . . .  ' . . . . • • : . • . .  : 843,7.5,5 

' "  ' ., MusIcal lns'truments, taIlpIece for stnnged, 

MAC H I N E RY F O R  S A L �  
HEMOV};JD to larger quarters, we offer our  large stock of Ilew and second-hand lllachinery j also boilers, engines, dynamos, motors, materiuls and supplleB. Liberty Machinery Mart, 153 'Vest Street, New York. 

BOOKS A N D  MAGA Z I N ES. 
DEEP B REATHING-How; When and Where. A 64-page Uiustrated book on this vital subject on receipt of 10. cents. Address P. von BoeCkmann, R. S. 750, Bristol Building. 5W Fifth Avenue, New York. 
THE POCKET LAWYI'lR.-A bandy. practical reo 

ference boOk containing all needed Information on legal 
subjects, Banking. Labor Le�islation. Etc. Price 10 cts 
Postage prepaid. Landsberg Bros., 96 Fulton St., N. Y. 

SO U V E N I R  POST C A RDS. 

E. D. Son . . . . . . . . . . . . . . . . . . . _ . . . . . . . .  843,851 
Nail plate heating furnace, W. S. Myers . .  843,620 
Neckband stretcher, J'. Fischer . • . . . • . • . . . •  844, 110 
Nest, P. E. Smidesang . . . . . . . . . . . . . . . . . . . .  843,850 
Newspaper receptacle, M. D. Turtelot . . . . . � 844,059 
Nippers, W. J. Jenkins . . . . . . . . . . _ _  . . . . . . .  844,134 
Nozzle, 1. W. Hoover . . . . . . . . . . . . . . . . . . . 843,945 
Nut and pipe wrench, H. B. Shaver . • • • • • . •  843,969 
Nut lock, A. E. Ogden . . . . . . . . . . . . . . . . . . . . 843,840 
Nut locking· washer, R. A. Schindler . . . . . . 843,704 
Nuts, dies and punches for making hexa-

gonal, G. Dunham . . . . . . . . . . . . . . . . . . .  843,875 
Oil extracting ltpparatus, cotton, R. S. 

Woodward, Jr . . . . . . . ; . . . . . . . . . . . . . . . . .  843,984 
Oil from oleaginous seeds, extracting, R. 

S. Woodward, Jr . . . . . . . . . . . . . . . . . . . . . . 843,983 
Oiler, wagon, H. Leidy . . . . . . . . . . . . . . . . . . . .  844,149 
Optical instrument, J. J. Fric . . . . . . . . . . . •  844,012 
Ores, treatment of sulfid, Baker & Smith . .  843,986 
Outlet boxes, plaster holder for, A. McMur· 

trie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,962 
Overalls, Eckel & Tegeder . . • . . . . . . . . . . . . .  843,876 
Packing, C. Restein . . . . . . . . . . . . . . . . . . . . . .  843,630 
Pail support, A. W. McIntyre . . . . . . . . . . . .  844,175 

LH'E-MOTION POST CARDS.-New York's latest Paper and textile goods, roll for finishing, fad. Application of a hgbt produces moving pictl!re E. A. Rusden . . . . . . . . . . . . . . . . . . . . . . . .  843,700 eftect. An evening's fUn can be provided with a set of Paper box machine Rowell & Little 844 190 these �ards. S�eclal Offer-Set of 9 assorted subjects, Paper hanger's tres'tle, J. R. Kingsley: : : : : :  844;143 postpald, 5Oo. l!JagleCard Co., 2 Park Place. N. Y. Paper package, toilet, A. H. Scott . . . . . . . .  843,771 
1.000 POST CARDS $6: 500-$1 : made to order from any : Paper tray, F. B. Davidson . . . . . . . . . . . . . .  843,933· 

Photo or Print WIth your imprint on each as publisher. Patterns . on pattern I?la�es, apparatus for 
Workmanship guaranteed. GOOds delivered within 10 locatIng, H. R. Fnsble . . . .  � . . . . . . . . . . .  844,117 
days. Rich Photo Process Co., Dept. F,28 E. 23d St., N. Y. Pen retainer, fountain, L. D. Van Valken-

P HOTO G R A P HY. 

B�I�i�:;��i�IT:g ?Jf��; ��\re'ls,"i?a.ibY���v �J,;;i��: etc. IllustratIOns for Advertisers. The General PhotographmgCo., 1215 B'way, Daly's Theatre Bldg., N.Y. City 

A UTOS. 
UNDERSTAND YOUR AUTOMOBILEI The Motor 

Car MOdel tells all about construction, mechanism and 
locatIOn of every part. Strongly bound in Cardboard, 
9X x 1374, COlored Plates, Condensed Text giving Com. 
prehensive idea of workings. $1.57 postpaid. Whit. 
taker, 12 Bible House, New York . 

AST R O N O M Y. 
STARS AND PLANETS-learn to know them at a glance ! Astronomy in simplest and most fascmating f9rm. The ��volving Plal!isphere sho W8 clearly prin. c,lpal stars VISIble a�r hom: In year. Simple, b andy. relIable. Only 83e. 1. WhIttaker, Publisher, 123 Bible House, New York. 

S C H O O L S  A N D  C O L L E GE& 

burg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,061 
Penholder, J. Plach . . . . . . . . . . . . . . . . . . . . . . .  843,767 
Pencil sharpener, W. E. Cary . . . . . . . . . . . •  843,999 
Photographic print drier, J. B. Farquhar-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,271 
Photographic printing machine, J. F. Jung-

kind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Piano flange attaching bar, F. G. Billings . .  
Piano seat or bench, adjustable, J. P. 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Piano touch regulator, Wallace & Jones . .  . 
Picture hanger, T. P. Hall . . . . . . . . . . . . . . . . 843,942 
Picture transmitting mechanism, tele-

graphic, E. & M. Belin . . . . . . . . • . . . . .  &44,086 
Pigs' feet drier and singeing oven, H. 

Loescher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,153 
Pin r�taining device, R. Fischer . . . • . . . . . .  84.4,274 
Pipe coupling, automatic train, F. H. Ruth-

erford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 843,911 
Pipe couplings, clamping ring for, J. Clark. 844,250 
Pipe hanger, A. McMurtrie . . . . . . . . . . . . . . . .  844,036 
Pipe hanger, adj ustable and elastic, A. F. 

Schafer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,632 
Pipe joint, Haller & M�chell . . . . . . . . . • . . . .  843,892 
Planer, C. Hooghouse . . . . . . . . . . . . . . . . . . . .  843,818 
Planimeter, E. M. Scoville . . . . • . . . . . . . . . .  844,195 
Plant�r, corn and cotton, A. J. H. Reid . .  843,699 
Planter marker, corn, A. E. Starrett . . . . . .  844,200 
Plow, M. J. Bree" . . . . . . . . . . . . . . 843,993, 843,994 
Plow, N. O. Flint . . . . . . . . . . . . . . . . . . . . . . . . . 844,112 
Plow attachment, E. B. Barrows . . . • • . . • . .  844,084 
Plug, attachment, J. G. Peterson • • • . . . . . . •  844,044 

GEO. H.  WILSON,tbe World's Champion. has written Pneumatic carrier, M. B. Riffo . • . . . . . . . . . .  843,769 
� bOoklet,. H Vaudeville. Stage Dancmg and Entertain- Poles, shoe f�r ,,:ooden, C. O. Muller . . . . • • .  843,762 
mg." It IS absolutely free and very interesting. Just Post. See HItchIng post. 
addre •• Wilson's Vaudeville School. 263 W. !l2d St., N. Y. ! ���� a
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.PATENT Laws a;nd. Office Practice.-'l'horoughly I!!'ac- I rat us for picture, S. Wistoft . . . . . . . . . .  843,859 tICal.course by maIl .for attorneys and inventors. Free I POSit hole digger W B Nicholson 843,765 speCImen pages and Information. Cor. Hchool of Patent P t h I d' ' J S D '  . . . . . . . .  
843 800 Law, Dept. A ,  1853 Mlntwood P]�, Washington, U. C. p�:a to °iligg���

e
:�lkY, i. 1.

r
��8g� · : : : : : : : : : :  844;106 

TY P E W R I T E RS. Power brake, L. Pfingst . . . . . . . . . . . . . . • . • .  843,625 
WELLINGTON Typewriter ! Durable. stron", speedy. A LCO H O L  M A N  U FACTU R I  NG.  p
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844,165 

All reliable features of standard machine. Permanent 
alignmentand simplicity elimmating repairs. Workal· EXPERT ADVICE in the manufacturing of alcohol G. L. M . . Dorwald . . . . . . . . . . . . . . .. . . . . .  84:, .874 
waysi n sight. $00. Williams Mfg. Co., 3::15 B'dway. N. Y. and '!';ompressed yea�.t.. Analysis of ali raw materials Power �rans!111ss10J? gear, J. H. Mornson . . 84:J,G�7 

TYPEWRITERS, OUR . OWN MANUB'A\JTURE, a.lid by-products. H. H. Freund, 'l'echnical B'ermenta- I Preserv,mg Jar, C. A. Stenlns . . . • . . . . • . . .  844, � l� 1 
fully guaranteed, $10 to $50. SpeCial terms if y ou men. bon Chemist, 145 East 23d St., New York. 

I 
PrIn.ter s border, W. D. Palmer . . . . . . . . . •  84.�, d:H) 

tion SCIE�TIlJ'IC AMERICAN. American Typewriter Co., Printer's hook, T. Wensel . . . . . . . . . . . . . . . . 84:J,MB 
261 Broadway. New York. I Printing in several colors, system of ma-

CLEARANCE SALE-Reming1;ons, Densmores. Jew- CO I N S, M E DALS, CU R I OS IT I ES. prin�?��e
�a��f�e�·la�:I�b

i.
rt

Z."T�Y·I�� : : : : : :  �!�;��� 
e,ts, Blickensderfers, WiHiams, $12.08 ; Postals, Ham- FROM ALI: AGES AN·D· COUNTRIES. _ Largest Printing macbines, feed device for sheet . . m6nds, $10 : Underwoods. Olivers, $:15. Oraers filled 01' stock ill America.· ' $1.50 to $10 paid for gold dollars. · . ll!etal, A. J. Ford : . . . . . . . . . . . . . . . . . . . .  844,: 1.3 money' back. Standard Typewriter EXCb., Suite 45,' Illustrated premium catalogue. 10 cents New YOrk I PnntIng, photomechamcal, J. W. Ippers . .  843,947 231 Broadway, N. Y. Coin add Stamp Co., 851 Broadway, New York. Printing presses! automatic sheet gage for, 

TYPEWRI'rERS. - Ca!H;:raph, �ii. Hammond, $10. ' 
, I C. M. MorrISon . . . . . . . . . . . . . . . . . . . . . . . 843, 688 

Remington, $12. Remington two-color. ribbon atta-cb- I Printing surfaces, apparatus for producing, 
ment, $18. Send for eatalogue. 'l'ypewrlter Co.� Dept. E. Mertens . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,1G2 
L;'43., W. 125ttI Street, New York City. Lamp cluster fixture, electric, S, R. Fralick 844,276 , Projectile and fuse plug therefor, C. F. . Damp shade, F. Thiedig . . . . . . . . . . . . . . . . . .  843,974 I & H. g Cowdrey . . . . . . . . . . . . . . . . . . . .  84:3,665 

SPECIAL BARGAIN5.-Remmgton No. 2. writin� two ' Lamp sockets, macbine' for making shells I Pulley block. E. K. Woelfiy . . . . . . . . . . . . . .  84;),982 colors; Densmore, Hammond, ��ran�lin $15 each. shipped for electric, ..,.. Beck . . . . . . . . . . . . . . . . . .  843,789 I Pump, oil, G. T. Ferguson . . . . . . . . . . . . . . . .  844,20'8 privilege of examination. Write for complete catalogUE! Lamps; #'U�uminant for incandescent electric, I Pumps, seat for puppet or foot valves of, �' F�'J F.i8.gle Typewriter Co., Su te 11, 2�7 Broadway,'N.Y. O. M. Thowless . . . . . . . . . . . . . . . . . . . . . . 844,213 L� M. Gerwe . . . . . . . . . . . . . . . . . . . . . . . . 84:3,597 
Lamps, machine for making stems of incan· I PUllPh, automatic prick, Adell & Starrett . . . 84;�,655 

PAT E NTS F O R  SALE. 
OFFERS are invited for purchaRe of four United States Patpnts coverlng lnc::tndescent Gasohne Lamps: rEhe La.mp is a'great success in Brltain as manufactured by Petrolite; Ltd .. 106 York Road. 'Lambeth, LOIldon. 'rbe Lamp is safe Uiquid being contained in absorbent blOCk ) ,  clean and cconomical; with brilliant light. Nn smoke, no smell, no cleaning'. Inq uiries to Gutbrie & Cairns, 4a St. �ndrew Square, Edinburgh, Scotland. 
B'OR S ALE.-U. S. patent No. 840,268. Patented Jan. uary I 191J1. New Improved carpenter tools. Cheap to manufu:cture, eRElY to sell. Address "Bruno Ston Gar. dena, Bottineau Co., N. D. ' 

LATELY PATENTED everlast!n� combination do,)r 
lOCk without key,B!l0.666. Can be adj usted on any door. 
�'or sale. Would consider royalt.v. Jobn Sliga, 102B St. 
Clair Ave .. Cleveland, OtIio. 

�'O� SALE.--A patent-�imple device for converting 
any coffee pot or vessel mto an Weal li'rench coffee 
pot. For particulars address R. L. Griffiss, Mills Build
ing, N�w York City. 

B'OR S \ LE.-U. S. patent on something new in pulJey 
blocks. Noiseless. Self.lubricating. Strongest. Can 
be �manufactured at �malL cost.. b'or cuts and copy 
g�jg�tent address }!'rank P. vVhiteside, Youngstown, 

FOR SAT,E-Patent for Door Latch and Lock. En. 
tir�Jy new l!rinciple of construction and operatjon. 
WIll revolutlODize lock business. Se�descrlDtion, tbis 
paper January 5. Peter Ebbeson. St. PaUl, Neb. 

STAM PS A N D  C O I N S. 
1,000 FINEST QUALITY STAMP HINGE8 and price· 

list free. 1,OO[) aU different stamps mounted and arrang .. 
rgr �e�0��g�M�iaJ�4:g;

r
�g� R'Jas:���� �.5ly�!lOO 

EYE·GLASS S P E C I AL T I ES. 
ABSOLUTE COMFORT AND ASSURANCE OF SA�'ETY means "'earin" the 12 Kt .. GOld-filled, Patent Slip.not Eye·glasses. $1.50. Hold tight and feel light. M. Singer, Manufacturing Optician, 116 Flliton St., N. Y. 

F O R  T H � H A I R. 
OUR VACUUM CAP wben used a few minutes each 

day draws tbe blood to the scalp. causing free and nor
mal Circulation, which stimulates tbe hair to a new, 
healthy grO.$ltb. Sent on trial under r;>uarantee. '\\�rite 
for free particulars Tbe Modern Vacuum Cap Co., 617 
Barclay Block, Denver. Col. 

descent; Howell & Burrows . . . . . . . . . . . . 843,750 Punching nUl�hine, W. F. Lautenschlager. 84:J,8tJ9 
Lamps, etc. , socket seal for electric, L. I Puzzle, F. Rmgl . . . . .... . . . . . . . . . . . . . . . . . . . 844,189 . T. Hatfield . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,126 Puzzle, W. J. Bycraft . . . . . . . . . . . . . . . . . . . . 844,2"6 
Latch, gate, J.' Crawford . . . . . .. . . . . . . . . . . .  843,870 ' Rack, I. B. Webb . . . . . . . . . . . . . . . . . . . . . .  824,067 
Lathes, 'cylinder. grinding attachment for, Ra�l chair, J . . H. Snell . . . . • . . . . . . . . . .  : . .  844,030 

G. P. Dorns . . . ; . . . . . . . . . . ... . . . . . . . .  844,265 RaIl chock, adjustable guard, G. M. ErVIn . 843,880 
Leather splitting macbine, J. J. Heys . . . . • •  844,128 Rail fustE:Der, adjustable guard, C. C. 
Letter folding device, J. Baum . . . . . . . . . . 843, 571 K(lrlls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,8G7 
Leuco, derivatives of gallocyanins and aro- Rail fastener, adjustable guard, F. Glenton, 
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Leveling and scraping machine, l\1. P. Zin- ' Rail joint, Irwin & Strawn . . . . . . . . . . . . . . .  . 
dorf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,784 1 Rail ;oints, seating strip for, B. Grubbs . .  

Lifter, J. Bogel . . . . . . . . . . . . . . . . . . . . . . . . . .  844,239 'Railway buffer, W. F. Bossert . . . . . . . . . . . . 
Lime und cement forming material, cal- 'I Ra'ilway frog, J. E. Graham, reissue . . . . . . .  . 

cining, C. Ellis . . . . . . . . . . . . . . . . . . . . . . .  843,878 Railway gate for grade crossings, electric, 
Lime spreader. J. H. & D. E. Kefauver . . . . .  843,680 C. E. Mendenhall . . . . . . . . . . . . . . . . . . .  . 
Linoleum and carpet stretcher, Giddings . Railway rail joint, J. C. Wallace . . . . . . . . .  . 

& Emerick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,743 Railway rail stay, H. H. Sponenburg . .  . . 
Liquid receptacle, E. Newbegin . . . . . . . . . . . . 844,037 Railway rails, anticreeper and brace for, 

843,n:l9 
843,853 
844 132 
84:<807 
844,OU2 

12,605 

844,284 
84:3,918 
843,710 

Lock. See Gate lock. E. L. Knight . . . . . . . . . . . . . . . . . . . . . . . . . .  844, 145 
Lock, N. B. Hurd . . . . .  _ . . . . . . . . . . . . . . . . . . . 843,607 Railway screw spikes, bushing for, A. 
Lock, W. F. Clay . . . . . . . . . . . . . . . . . . . . . . . . 843,869 Stucki . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,71 :3 
Lock, O. Katzenberger . . . . . . . . . . . . . . . . . . . .  844,138 Railway slignal system, A. L. Ruthven . . . .  843,703 
Locomotive ash pan, Eckenrode & Baldwin . 844,267 Railway sleepers, machine tor cutting rail 
Locomotive, electric, A. F. Batchelder . . . .  843,788 seats in, A. Collet . . . . . . . . . . . . . . . . . . . . 844, 1 00 
Locomotive reel, mine, C. O. Palmer . . . . . . . 843,694 Railway splice, J. S. Beck . . . . . . . . . . . . . . . .  84:l,732 
Loom shuttle, F. H. Stetson . . . . . . . . . . . . 843,912 Railway switch, C. D. Fuller . . . . . . . . . . . . . 844,014 
Looms·, sel'vage forming attachment for, T. Hailway switch, G. E. Stewart . . . . . . . . . . 844,209 

Gadsio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843.884 Hailway system, single track, P. von Fircks 844,1 1 1  
Lubricator, F. G .  Tees . . . . . . . . . . . . . . . . . . . .  844,211 Razor, safety, F .  H .  Arnold . . . . . . . . . . . . . 84:�,923 
Lubricator, L. Kaczander . . . . . . . . . . . . . . . . . .  844,281 Reciprocating engine, W. Mauss . . . . . .  ' . . . .  844,161 
Mail box, residence, W. H. Granger . . . . . . 843,805 Reeling and unreeling attachment, A. J. Mail delivery apparatus, J. R. Harris . . . . . . 844,125 Determann . . . . . . . . . . . . . . . . . .  ' "  . . . . . . .  844,260 Mangles, feeding attachment for, Slack & Refining engine, S. R. Wagg . . . . . . . . . . . . . .  844,063 Riley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,709 Refrigerating apparatus, J. R Holm· Map case, W. McMaster . . . . . . . . . . . . . . . . . . .  843,837 green . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  843,894 Marble polishing macbine, J. R. Peirce . . . . 843,624 Refrigerator, C. Dukelow, et al. . . . . . . . . . .  843.668 Marl, making carbid, utilizing, H. L Har- Refrigerator, F. C. Trotter . . . . . . . . . . . . . . . 843,978 tenstein . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  844,018 Refuse burner, C. D, Stevens . . . . . . . . . . . . . .  843,971 Massaging apparatus, E. M. Funk . . . . . . . . 843,674 Rein holding attachment for harness, R. F. Match box, E. A. Gerken . . . . . . . . . . . . . . . . . . 844,119 Hayner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 843,600 Match safe, M. E. Mitchell . . . . . . . . . . . . . . .  843,685 Rheostat, starting, L. S. Chapman . . . . . . . . 843,735 Matrix making, means to position plates Ring and roller and like mill, E. Barthel-

and blocks, F. H. Brown, et al . . . . . . . 843,578 mess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844, 085 
Matrix making plate and block attached, Ring mold, F. C. Widmann . . . . . . . . . . . . . . . . 844,072 F. H. Brown, et al. . . . . . . . . . . . . . . . . . . .  843.577 Roasting furnace, F. Klepetko . . . . . . . . . . . . 843,825 Maul, post, E. Simmuns . . . . . . . . . . . . . . . . . .  843,636 Rock drill feeding mechanism, T. Turner . .  843,718 Measure and register, beer, W. H. Miner . .  843,957 Roll manufacturing mold, C. Johns . . . . . . . . 843,679 Meat' chopping machine, E. Lace . . . . . . . . . .  843,898 Rolling, expanding, and beading boiler tubes Meat cutter, J .  & K. POskoell . . . . . . . . . . . . 843,696 in one operation, tool and holder for, Mechanical movement, J. D. A. Johnson . . . .  843,823 Todd & Shupert . . . . . . . . . . . . . .. . . . . . . . . 844,2.15 Mechanical movement, W. H. Voss . . . . . . . .  843,917 Roof structure, H. Thaden . . • . . . . . . . . . . . . .  844,212 Metal and concrete structure, H. Mann- Roofs, walls, and buildings, metallic cover-hardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,683 Ing for, S. Taylor . . . . . . . . . . . . . . . . . . . .  844,056 Metal, cylinder for treating heated, J. I Rotary engine, A. Bretscher . . . . . . . . . . . . . .  844,094 

W. MoshIer . . . . . . . . . . . . . . . . . . . . . . . . . . 844,285 Sash construction, E. L. Charroin . . . . . . . . .  844,301 
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Artists 
All Pencil Users 

No matter what you do. there's 
a right Lead Pencil for your work. 

Dixon's Pencil Gnide describes it by 
name and number so you can get it 
anywhere. The Guide is alphabetically 
indexed byuocations. Find your page 
and your pencil is before you. The 
book is free. 
If your dealer doesn't keep Dixon's Pencils, send 
16 cents for samples, worth double the money. 

1kPr. W JUSEPH Dtxo. CRUCI8LE Co.. JERSEY CITY. N. J. 

KING 
Foldind 0 
CANVAS BOATS'l 
Lighter, more durable. than wood. Serviceable in salt water. , 
Puncture-llroof ; non SInkable ;  can't tip over. A revelation in 
boat constntction. Can be carried b

. 

y hand, or checked as bag_ 
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West North Str('et, Kalamazoo, Mich. 

Every sale makes a. satts e customer. ( I  H P $35That i, on,oim�'d 
2 • •  f��t.lo

r
�l\;'�r·ine �T�(l\: 

Complet£' ]�ngine tors :m; desig!Jed 
right, built l'i;rht, finished l'i(�ht. Fullv gnarttn" 
t(�ed and the ;rnrrrantee ba;ked up by liheral 
treatment and [l factory with 15 years re['ol(l 
for finest m'lchine work. latalogs on reqLle�t 

Thp Came PerfeeHon Jtlotor Co., 1310 2d Av., Detro;t, Mic1l. 

THE NORWALK 
BRASS CO. 

For All Purposes 

NO�WALK, CONN. 

Bicycle 10:0 Motorcycle 
at small cost by attaching 
�hII.s:�fj:'�!,r::�lu�rlt� 
fl'hil" inc]ude� all parts. 
Anyone can easily make a po,verful lnotorcycle, 
Speed 2-30 miles an hour. 
2·:J H .P. �IotoreJ'eles. 
Send stamp for catalog 

JUOTORU\'CLE EQl�IPJt[ENT ('0,. 0 1.llke, Hammondsport, N. Y. 

�� �:;J :�t��
r
�e;�l������sNa�d 

Bnppllcfl in the cotll1try, at the 
lowest prices. Every m a c  h i n e 
guaranteed. We are the Jareest 
aud only exc,lusive Motorcycle 
House in the world. Benn for our 
1907 Catalog. Repails a specialty. 

A Motor-Cycle .or Launch 
At Small Cost by using one of 
Our Motors. A Complete Line of Finished Motors and Rough 
Castings for 

BICYCLE, AUTOMOBILE, 
MARINE OR STATIONARY. 

Send stamp for catalogue. 
CO., 2941 W. Girard Ave., Phila., Pa. 

A UTO M O B I L ES 
BOUGHT, SOLD AND EXCHANGED 

TlIe largest dealers and brokers in New and 
Second.hand Automobiles in the world. Send 
for complete bargain sheet No. 129. 

TIMES SQUARE AUTOMOBILE CO. 
217  West 48th street, New York City 

" Success " Automobile, $250 ", _ ,� Practical, durable, economical and 
absolutely safe. A lig-ht, strong, 

-", steel-tired Auto -bu!.!g'Y. 
Suitable f o r  c I t y  or 
country use. S p e e  d 
from 4 to 20 miles an 
hour. Our 1907 Model 
has an extra powerJul 
engine, p a t  e n t baU
bearinK wheels ; plice, $275. Also 10 h. p. $400, 

tires $25 extra. Write for descripth'e literature. 
"Success" A.uto-Buggy lJIfg. Co" St. Lows,. Mo. 



FEBRUARY 23, 1907. 

SORE THR.DAT 
To prove the Efficiency of 

Hydro%one 
to Sorc Throat Sufferers, I will send 

One 25 Cent Bottle Free 
to anyone mentioning this paper 
and sending 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 B ooklet on Treatment 
of Diseases. Sold by I.eading Drug
gists. 

Dept. U, 63 Prince Street. New York 

fERRO 
Auto - Marine Engine 

The
' 

one marine gasoline engine d perfect 
reliability. Made fro� blue pril:Jt �o fi?ished 
engin" by.the most skilled orgamza�lOn III �he 
business. One, two and three cylmders-l7§' 

to 25-H. P. The imme
diately get-at-able, easily 
unaerstood, easily managed, 
absolutely reliable engine. 
Every wearing part adjust

able. Cylinders taken off 
without disturbing pipes, 

bearings, crank shaft, 
or base. No visible 
�i!ter pipes, no grease 
cups, no leaky bear
ings. A strong, de
pendable e n g i n  e in 
�yery detail. Equip
ped for salt water, 
Send 10 cents for our 

complete Treatise on-Marin.e Gasol1ne Eng!nes 
or write for free catalog, whICh fully and plamly 
describes the construction of the perfect en
gine. Send to-day. 

The FtRRO Machine &. Foundry Co. 
75 Wade Building. Cleveland. Ohio 

large Stock carried in Easterl:1 Branch • 
111 Cortlandt "trcot. N � W  YOR!i C!TY 

are the largest bol1J1ers oftpluson b�ts in the world. We 
" sell you full size wor�ing 'J)"�le.r.ru.. knoek-down fra�es a�d 
! materials from bone-dry stoek, at half the price asked b;V 

ot�ers. We use these vatterus and stock every day in building 
0\1 regular boats. You are not buying theorJes. Catalog free. 

. DETROIT BOAT CO., No. 21 Rellevne Ave. , Mich. 

The Strelinger 
Noted for Reliability. Durability. Economy 

and Power. 

Mechanical - �r Jump SparJ{ 
Ignition. 

If you are contemplating the 
'purchase of a Marine Gasoline 
E:E�;;ine. our general reduction 
in p:ice's for 1907 will interest 
you. Catalog and Prices on 
application. 

The STRE LINGER MARINE 
ENGINE CO. 

48 F o r t  S t r e e t  E.  
Detroit, Mich. 

ReIl;lble: Reversible. Two Cycle. 
Two and Three Port. 

Gua!anteed for one year. 

r Simple and easy to ope.rate. 
; Our Catalog A3 i worth you� having. 

UNITED MFG. CO., Detroit. Mich. 

Packard Enameled Ignition Cable 

Why not eliminate th�, tantalizing uncertainty of  
your ignition system by using a tested and guara'nteed 
article that has so gloriously 8tood the test of time? 

THE PACKAR:D ELECTRIC CO., Warren, Ohio 

A Home=rIade l OO=·MiIe 
Wireless Telegraph Set 

Read SC[ENTIFIC AMERICAN HUPPLEMENT 1605 for a 
���rcoo���r�����nd��C�i����!irl wtreris�d£�l;:r���lb�Sttfl 
Numerous. adequate diagrams accompany the text. 
Price lOcents by maH. Order frJm yournewsaealer or -from 

lllUNN & CO., 361 Broadway, New York 

Sclentific Americafi 179 
Scenery, tb�atrical, L. J. Carter . . . . . . . . . .  843,583 
Scholar's companion, A. }f"oster . . . . . . . . . . . . ,844,114 
Screen. See Grain screen. 
Screen, O. R. Allen . . . . . . . . . . . . . . . . . . . . . . .  843,785 
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Sealing Jars and the like, ring for, W. B. 
. . Fenn . .  . .  . .  . . . .  . .  . .  . . . . . . .  . .  . .  . .  . .  . . . .  843,740 

Sectional boiler or furnace, J. M. W .  
Kitchen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,612 

Sewing machine folding attachment, H. 
Nederman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,838 

Sewing machine,.. loop lock�stitch, Jj\ W. 
Merrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,760 

Sewing machine operating device, hand, M. 
J. Rapier . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,187 

Sewing shoe soles to uppers, J. A. Rhoult, 
reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,007 

Shade and curtain fixture, combined, S. R. 
Auker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 843,658 

Shaft support, vehicle, H. S. EJliott . . . . . . •  844.269 
Shafting, clamp collar for, S. T. Murchie . . 843,906 
Shears or the like, F\ D. Davies . . . . . . . . . . .  843,667 
Sheave block, E /Ludford . . . . . . . . . . . . . . . . .  844,159 
Sbeet metal slip cover can for lard and 

other articles, J. Dister - . . . . . . . . . . .  ' . .  , .  843,799 
Sheet ' - metal slip ' cover can for lard and 

o�her materials; J. Dister . . . . . . . . . . . . .  843,798 
She(�ts or units'; apparatus for cutting, fold-

ing, and interfolding, S. Wheeler . . . . . .  . 
�4en, exploding, A. Wratzke . . . . . . . . . . . . .  . 
Shipping box or crate, J. E. Hitch . . . . . . . . 
Shipping box - or crate, knockdown, J. E .  

843,781 
844,225 
843,816 

Hitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,815 
Shoe�upper pounding machine, S.  J. Went-

worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,293 
Shovels, scraper attachment for, W. H. Col-

clough . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . •  844,002 
Shovels, tooth for excavating, F. J. Thomas, 

reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,608 
Show cases and the like, adjustable leg for, 

J. Taussig . . . . . . . . . . . . . . . . . . . . . . . . . . . . 843,973 
Sieve �leaner, D. W. Marmon . . . . . . . . . . . . •  844,030 
Sight feed lubricator, P. Wertz . . . . . • . . . . . .  843,856 
Sign, A. G. Wallin . . . . . . . . . . . . . . . . . . . . . . .  843,779 
Sign, illuminated, E. E. Bellamy . . . . . . . . . .  844,087 
Skid and truck, F. W. young . . . . . . . . . . . . . . 843,654 
Skirt hanger, M. H. Cazier . . . . . . . . . . . . . . . .  843,794 
Skirt support and blouse stay, I. B. Hogan. 844,021 
Skirt supporter, W. R. White . . . . . . . . . . . .  843,782 
Sliding gate, Kerber & Bakehaus . . . . . . . . . .  843,681 
Slop drier, F. G. Wiselogel . . . . . . . . . .  ' . . . . .  843,652 
Slot �witch, C. C. Korns . . . . . . . . . . . . . . . . . . 843,896 
Smoke consumer for locomotive and like 

boilers, K. Schleyder . . . . . . . . • . . . . . . . . .  843,848 
Snap fastener, A. J. Grove . . . . . . . . . . . . . . . .  844,280 
Soldering implement, can. S.  A. Varney . . . .  844,062 
Soldering iron, E. L. Vieth . . . . . . . . . . . . . . . .  843.645 
Sole attachment, ' shoe, A. W. Tillinghast. . .  844,057 
Speed indicator, L. L. B. Denis . . . . . . . . . . . .  844,259 
Spinning and twisting apparatus, ring, J . .  

. Hayden, Jr. . . . . . . . . . . . . . . .. . . . . . . . . . . . .  843,810 
Square, folding, A. E. Sollers . . . . . . . . . . . . . . 844,205 
Square, try, R. A. Breul . • . . . . . . . . . . . . . . .  844,243 
Stamp afft{er, postage, F. W. Cherry . . . . . .  844,302 
Stamping machines,_ counter block and die 

for, J. A. McAnulty . . . . . . . . . . . . . . . . . . 844,171 
Stanchion assembling apparatus, Wasson & 

Hutchings . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stay, garment, A. E. Magoris . . . . . . . . . . . . .  . 
Sh'am generator, C. Lucke . . . . . . . . . . . . . . .  . 
���:� �:�,

in�0m.�a1at��'u�r
· . .  �: . ���:�: : : : :. 

Steel manufacturing, B. E. Eldred . . . . . . . .  . 
Steering mechanism, F. Bake-r . . . . . . . . . . . .  . 
Stenciling appliance, C. D. White . . . . . . . . .  . 
Stove, E. G. Van Wie . . . . . . . . .. . . . . . . . . . . . .  . 
Stove and range attachment, F. C. & E. L. 

844,218 
844,160 
844, 158 
843,613 
843, 686 
843,592 
844,232 
843,920 
843,643 

Kessler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844.142 
Sto.ve. cook, W .  R. K. Stanford . . . . . . . . . . . .  843,773 

�����: t��'
ti�g, 1:. �.

n 
T'i:��ston : : :  : : : : : : : : :  �l�;�� 

Surgical eye magnet appliance, J. B. Wantz 843,\l79 
Surgical instrument. H. H. De Pew . . . . . . . .  843, 587 
Suspender link,' B. J. Balliett . . . . . . . . . . . . . .  843,987 
Switch operating mechanism, automatic, C. 

R. Traxler . . . . . . . . . . . . . . .  : . . . . . . . . . . .  . 
TaRle utensil, Q. Laramy . . . . . . . . . . . . . . . .  , 
Tablet ml1cbille l ' �L V. Brann . . . . . . . . . . . . . . .  . 
Tag clip, A. McCallum ' . . . . . . . . . . . . . . . . . . .  . 
,Tag, ,key ring', "'1'. F. )Ionrr. : . :  . . . . . . .  , . . .  . 
Teaching' touch · typewl·itlng. device for, 

I{oesling &- Beach . . .  '. ,-': . . . . . . . . . . . . . . . 
Telegraph key, J. 'J. Ghegan . . . . . . . . . . . . . .  . 
'I'elephone hook switch, 0, C: Ciidden . . . . . .  . 
'felephone lines, coin collector t01'. F. R. 

843,641 . 

843,953 
844,093 
843,960 
843,958 

844,02'5 
844,278 
843,998 

McBerty . : . . . . . . . . . . . . . . . .  :: . . . . . . . . . .  844,034 
Telephone lines, harmonic Signaling for poly-

station, W. W. Dean . . . . : ;  . . . . . . . . . . . .  844,257 
Telephone receiver; H. W. Haff . . . . . . . . . . . . 843,891 
Telephone receiyer attachment, J. R. Challen 844,299 
Telephone transmitters, antiseptic gu�rd tor. 

Go" E. Grimm . . . . . . . . . . . . . . . .  , . . . . . . : • •  843,940 
Telephone trunking system, W .  W. Dean .. . .  843,871 
'relephones, arm support for, L. Barrella . . . 844,083 
Telescope with prisms, P. F. Putz . . . . . . . . . . 844.186 
Theater, H .  Helbig . . . . . . . . . . . . . . . . . . . . . . .  844,127 
Theatrical apparatus, R. F. Staley . . . . . . . . . 844,207 
Thill coupling, ' L. W. Ward . . . . . . . .  843,723, 843,724 
'rhill coupling, antirattler, W. Cox . . . . . . . . .  843,736 
Tie plate, E. L. Flinn . . . . . . . . . . . . . . . . . . . .  843,595 
Tire, H. L. Slager . . . . . . . . . . . . . . . . . . . . . . . .  844,201 
Tobacco leaf s�ing machine, H. Schumacher 844,049 
Tobacco pa,cking and shipping can, A. H. 
. Gregg . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 843,745 

Tongue switch, E. B. Entwisle . . . . . .  : . . . . . . .  843,879 
Tool and· tool holder, compound, O. S. 

Perkins . . . . . . . . . . . . .  � . . . . • . . . . . . . . . . . .  
Tool, combination, A. Galperin . . . . . . . . . . . . 
Tool handle, J. N. Howard . . . . . . . . . . . . . . . .  . 
Tool holder and tool, self-tightening, E. S. 

844,0)13 
843,936 
844,130 

Costa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,931 
Tools, automatic feeder for, Carnahan & 

Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  
Toy, P. F. Van Halder . . . . . . . . . . . . . . . . . . .  . 
JI'ransmission mechanism, F. Strickland . . . .  . 
Transmission mechanism, J. J. Troeger . . . . .  . 
Transmitting system, selective, J. L. Hall . .  
Trap. See Steam trap. 

844,247 
843,642 
844,210 
844,217 
843,746 

'fray, serving, C. A. Weiss . . . . . . . . . . . . . . . .  844,219 
Trolley retriever, F. M. Miller . . . . . • . . . • . .  843,761 
Truck, W. H. Armstrong . . . . . . . . . . . . . . . . . .  843,570 
Truck, car, W. S. Adams . . . . . . . . . . . . . . . . . . 844,076 
Truck, car, G. Lindenthal . . . . . . . . . . . . . . . . .  844,150 
Truck equipment, car, G. Lindenthal. . . . . . .  844, 151 
Truck skid, F. G. McGinnis . . . . . . . . . . . . . . .  843,835 
Trunk, G. S. Eggeman . . . . . . . .  '.' . . . . . . . . . .  843,877 
Truss, P. Kaseler . . . . . . . . . . . . . . . . . . . . . . . . .  844,137 
Tubes, mechanism for the manufacture of 

seamless, M. F. Capron . . . . . . . 843,867, 
Turpentine hack, N. B. Stone . . . . . . . . . . . . .  . 
Type making machine, F. H. Brown, et al. 
Typewriter, C. T. Brown . . . . . . . . . . . . . . . . .  . 
Typewriter, E. B. Pierce . . . . . . . . . . . . . . . . .  . 
Typewriters, variable feed mechanism for, 

F. Schuler . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Typewriting machine, E. F. Kunath . . . . . . .  . 
Typewriting machine, E. ' G. Latta . . . .  -. . . . . . 
Typewriting machine, B. C. Stickney . . . . . .  . 
Typewriting machine, S.  H. Donaldson . . . . .  . 
Typewriting machine ribbon mechanism, E. 

843,868 
843,915 
843,576 
843,997 
844,183 

844,289 
843,828 
843,831 
843,914 
844,264 

G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,830 
Upsetting machine, R. G. Beker . . . . . . . . . . . . 843,790 
Vacuum creating device for jars, etc., G. 

T. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valve, T. Barton ' . . . .  � . . . . . . . . . . . . . . . . . . . . . 
Valve, R. Schneider . " . . . . . . . . . . . . . . . . . • . . . .  
�:�;�: �: :,. H�!��r 

. : : :  : : :  : : : : :  : : :  : : : : : :  : 
Valve; flushing, W. S.  White . . . . . . . . . . . . .  '. 
Valve, for drain traps, back pressure, J. F. 

Conrad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valve for heating systems, A. P. Broomell. 
Valve, hot blast, E. Fargo . . . . . . . . . . . . . . . .  . 
Valve operato'r, steam and air, D. H .  

843,846 
843,988 
844,192 
844,200 
844,307 
844,221 

844,003 
843,996 
843,935 

Greeson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 843,598 
Valve seats, machine for refacing, Lace & 

Ulrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,615 
Valve, self-closing, N. Nilson . . . . . . . . . . . . . .  ,844,180 
Valves or other movable devices from a dis-

tant station, means for controlling, E. 
M. Hewlett . . . . . . . . . . . . . . . . . . . . . . . . . . . 843,814 

Vaporizer, M. Seligsohn . . . . . . . . . . . . . . . . . . . 843,705 
Vehicle cover, ]i). L. Westbrooke . . . . . . . . . . . . 844,220 
Vehicle, motor,' M. Fischer . . . . . . . . . . . . . . . .  844,011 
Vehicle running gear, motor, Warrington & 

Marmon, reissue . . . . . . . . . . . . . . . . . . . . . . 12,609 
Vehicle wheel, A. Fay . . . . . . . . . . . . . . . . . . . . . 843,738 
Vehicle wheel, J. S. Stevenson . . . . . . . . . . . .  843,913 
Vending apparatus, controlled, Cace & Mayo 844,248 

8KIDaa·! 
M A RI N E  ENCI N E  

For Use in Canoes, Rowboats and Launches 
Pat. 
Pend. 

The 2-Cycle-Engine-Sensation of the 
Year. Entirely new design introduc
ing many exclusive features which 
challenge comparison with any other 
engine of its class, regardless of cost. 
Runs on Gasoline Distillate, Kerosene 
or Alcohol without change in equipment 

" Actual BARE , H .  P .  ENGINE 
Engine with Acces-

sories, complete, $36.75 
With Accessories 

and Boat Fittings, 
com plete , � $38.50 

Weight, bare, 52 pounds ; height from base I I j( inches. Swiftest, most 
powerful, efficient and reliable engine of its sil�;e on earth. Drives 
Canoe, Rowboat or 14 to 2o-foot Launch, with load, 6 to If! miles per 
hour. Easy to install and operate. Reversible-runs either way. Un
failing endurance powers-economical and safe-cannot backcfire. 
Simple and compact in design, strong and durable in construction. 
Elevated gearless commutator of special design, plunger pump without 
visible pipe connections, perfect lubrication. Highest grade material 
and workmanship. 

SOLD U N D E R  .VE A R  e U ARANTEE 
DESCRI PTIVE CAT ALOe F R E E  

BELLE ISLE MOTOR CO.,c Detroit, M ich. 

KAHN SYSTEM 
of R.;einforced Concrete 

The requirements o f  modern buildings are fully met b y  the Kahn Sys
tern of Reinforced Concrete. 

If S peed is demallded it can be obtained in an unprecedented degree by 
the Kahn System, and yet this speed is accompanied by 

Perfect Safety when in the hands of experienced men exerclsmg care 
in handlillg the details alld givillg proper attention to the requirements of the design, 

Stability is equally a characteristic of this method of construction, 'and is 
testified to by the appearance all over the country of buildings having the enduring 
qualities of structures carved out of solid rock ; in other words, monolithic in type 
and, therefore, best adapted to withstand the attacks of time and other destructive 
elements. 

The Kahn System is based on the use of the Kahn Trussed Bar, with rigidly attachl!d1, 
shop-prepared diagonals, whereby the cost of installing is reduced to the lowest possible point: 
and the highest degree of reinforcing efficiency is secured. 

The Kahn System is endorsed not only by official tests, but by the even more convincing; 
tests of actual practice-structtires now in daily use and .open to public inspection and investiga-' 
tion. For example : such buildings as the United States Naval Hospitals at Washington and 
Annapolis, and numerous other Government buildings ; the Farwell, Ozmun & Kirk Co. Ware
house, St. Paul, Minn. ; the immense automobile plants of the Cadillac, Packard, Pierce, Gar
ford, and Thomas companies, and hundreds of other structures, including warehouses, fac
tories, office buildings, railroad roundhouses, coal breakers, bridges and viaducts. 

During the coming year we will continue the publication of the " Trussed Concrete Bulle
tin, " and if you will write your request on your business letter head, we will be pleased to place 
your name upon our mailing list. 

L o n don 

Trussed Concrete Stee) Company 
W. Congress Street 75 

D E T  R. O I T  Toron to' 



The only proper soap for Hotels 
Pnblic Bnildings, Offices, Parlor

' 

Cars, Steamships and the Home. Sprinkle· top bottks . . . . .• . . . •  , . " .250. Quart bottles . . . . . . . . . . . . . . . . . . .  700. 1'lender's Liamd· il!>2 00 Soap HoHer (Patented) • <iP • 
Should be on every wash..stand. A push o� 
the button gtves Just the de!dl'ed amount--.:.. 
�ri�af�'1l1�st��d �r�:I�;�gi°On §!r�i 
drug stores, department stores or direct from 

BENDER MFG. CO. 540 Land Title Bldg., Philo., Po. ' 

t�IIH!IJ!l�t.fii' BY T"E 
WEATHERWAX MET.H6IJ 

A 
RE yon thinking of bnying or bnilding a 

Boat ? We Build Boats of every kind 
from a 9 foot Row Boat to a 40 foot Power 
!,annch or a 125 foot Steam Yacht. We are 
the only Boat Builders who sell Boat 
Patterns. Our complete, accurate, actual 
size Boat Patterns, with illustrated and 
simple, easy-to-follow instructions, will en
able you to " BullcJ a Boat" for yourself, 
or for any one else. We also furnish Knock 
Down Frames, ready to set up and easily 
put together, savmg time and labor. Beside, 
we furnish Marine Hardware, Motor En
gines from two (2) to any desired Horse 
Power, and everything that goes into tlle 
Building of Boats. 

When you buy a Boat, or a Boat Pattern, 
from us you get a !l'uarantee of satisfaction 
that carries the weIght of a large factory 
behind it : this means a great deal to you, 
and the best is always the cheapest. 

Write for our Free Catalog J, showing 57 
New and Improved 1907 Models. 

BAY CITY BOAT MFa. co. 
Bay City, Mich ., U. S. A. 

References : Bradstreet's, Dun's, any Bank 
at Bay City, Mich. 

cams, 
ckets. OnlJ All bear
inga bab
bitted. For 
your Row 
Boat, Sail 
Boat, Launch 
Send tor 
teltime.iaI8. SEND FOR FREE CATALOG. read7 to ship. 

DETROIT ENOINE WORKS., 
1332 Jefferson Ave., Detroit, 

Sparks That U Spark " 
If you ",ant your battery to furnish 
the kind of sparks that get all possi ble 

. r:s7:11 ��t of your moto� car or boat, 

Apple Battery Charger 

tee��nJ.�o 
b!!t:Jes

on
al!��r

s �rl 
t::J 

ready to furnish a strong, sure current. 
Write to-day for inf.ation. 

The Dayton :Eleetrl�al DUg. Co., 98 St. Clair St., Dayton, Ohio 

SPARK COILS 
Their Construction Simply EXplained 

Scientific American SuppJelnent 160 describes the making of a l»>-inch spark 
coil and condenser. 

Scientific American Su pplement 15 14 tells you how to make a coil for gas· 
engine ignition. 

Scientific American Supplement 1522 explainR fullY the construction of a j ump:spark coil and condenser for gas-engine 
IgOltion. . 

Scientific American Supplement 1124 describes the constructioIi of a 6-inch 
spark coil. . 

Scientific American Supplement 108 '2'  gives a full account of the making of 
an alternating current coil giVing a 5-inch 
spark. 

Scieutlfic American Supplement 1527 describes a 4-inch spark coil and con· 
denser. 

Scientific American Supplement 1 402 gives data for the constructIOn of coils 
of a definite length of spark. . ' 
The above-mentlone41 set of seven papers 

Will be suppUe� for 70 cents. 

Any Single copy will be mailed for 10 cts. 
MVNN fa COMPANY. Publishers 

361 Broadway New York 

Scientific AlIlerican FEBRUARY 23, 1907. 

Vermicelli and the like, machine for manu� 
facturing and bundling, B. F. A. Cour� 
tine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  843,932 

Vessel closing device. W. B. Fenn . .  843,670, 843,802 
Veterinary instrument, A. Kepler • . . . . . . . . •  844,141 
Wagon body, C. Leavitt . . . . . . . . . . . . . . . . . . . 844, 147 
Wagon jack, t. Shupe . . . . . . . . . . . . . . . . . . . . .  843,772 
Wagon loading device, R. Pederson . • . • • • • •  843,695 
Wagon running gear, W. McIntosh • . . • . • • . .  843,691 
Walls, making composite, E. Martin . . . . . . . . 843,956 
Warp stop-motion detector, W. Fehr . • . . . • . •  843,882 
Washboard, renewable front, W. G� Frost . . . 844,013 
Washer. S'ee Nut locking waSlher. 
Washing apparatus, F. H. Cole . . . . . . . . • . . .  843,585 
Washing machine, .T. R. Carter • . . . . . . • . • . .  843,734 
Watch, stop, A. Gerson • . . . . . . . . . . . . . . . . . .  843,887 
Water closet flush valve, J. Kelly . . . . . . . . . . 843,949 
Water heater, H. S. Humphrey . . . . . . . . . . . .  844,131 
Water purifying apparatus, J. M. Murphy . . 844,167 
Water puri�ylng apparatus, A. E. Dieterich 844,262 
Water rating and controlling machine, auto-

matic adjustable, W. J. McBride . . . . . . .  843,959 
Water softening plant, A. B. Bellows . . . . . . 843,572 
Waterer, hog, P. Bernard . . . . . . . . . . . . . . . . . 843,925 
Watering trough, stock, Gertzen & Roghair. 844,277 
Wave action, protecting objects from, P. 

wav�r��:�r, 'ii: L': M�ii';tf��: : : : : : : : : : : : : : :  ��:m 
Weighing machine, automatic, H. Richard� 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,188 
Welding machine, flue, W. B. Hankins . . . .  843,809 
Wells, machine for reviving gas, Van Arsdale 

& Spearman . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,060 
Wheel flange, attachable, H. L. Hegland . .  843,943 
Whistles, megaphone attachment for steam, 

R. H. Courtney, Jr . . . . . . . . . . . . . . . . . . .  844,254 
Window, A. Assorati . . . . . . . . . . . . . . . . . . • . . .  844,229 
Window chair, adjustable. D. S.  Leger . . . . .  844,148 
Window lifter, N. R. Evans . . . . . . . . . . . . . . .  843,881 
Wire grip, V. W. White . . . . . . . . . . . . . . . . . . .  843,921 
Wire pointing machine, .T. P. Famous . . . . .  844,109 
Wire stretcher, Hemenway & Thomson . . . . . .  843,603 
Wire stretcher, O. C. A. Schwien . . . . . . . . . . .  844,194 
Wire stretcher, J. G. Dietrich . . . . . . . . . . . . .  844,'263 
Wrench, D. J. McOsker . . . . . . . . . . . . . . . . . . .  844,176 
Yoke, cattle, G. J. Dean . . . . . . . . . . . . . . . . . . .  843,586 
Plate or dish, E. E. Walter . . . . . . . . . . . . . . . . . 38,441 
Plate or dish, E. Schnepf . . . . . . . . . . . . . . . . . . . 38,442 

DESIGNS. 
Sign, illuminated chandelier, L. K. Liggett . . 38,444 
Type, font of, A. Gottschling . . . . . . . . . . . . . . . .  38,443 

TRADE MARKS. 

Alloy of nickel, manganese, and copper, Isa-
bellenhutte G. m. b. H . . . . . . . . . . . 60,525, 60,526 

Antiseptic solution, .John Wyeth and Brother 60,628 
Automobiles, Fairbanks, - Morse & Co . . . . . . . . 60,518 
Beer, lager, Eastern Brewing Co . . . . . . . . . . . . 60,543 
Beer, root, S.  G. Parker Co.' . . . . . . . . . . . . . . • .  60,613 
Boots and shoes, leather, Geo. N. La Bonte 

Shoe Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,477 
Boots and shoes, leather, Menzies $hoe C o . '  . .  60,538 
Boots and shoes, leather and cloth, Geo. F. 

Dittmann Boot & Shoe Co . . . . . . . . . . . . . . •  60,547 
Boots, shoes, and slippers, leather, 'I M. .T. 

Meyer & Co. . . . . . . . . , • . . . • . . . . • . . . . . . . .  60,459 
Bread, cakes, biscuits, and crackers, Stewart 

Bread Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,464 
Brushes, artists', L. & C . .Ela.ytmutl> . • . . . . . .  60,532 
Brushes, paint and varnish, ; S. H . .  French 

& Co. . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . .  60,522 
Buggies and surreys, open and top, Blount 

Carriage and Buggy Co. . . . . . . . . . . . . . . .  60,509 
Candles, Will & Baumer Co . • . . . . . .  60,498 to 60,500 
Canned corn and succotash, H. L. Forhan . . .  60,475 
Canned fruits and vegetables. H. L. Forhan . .  60,476 
Canned lobsters, H. L. Forhan . . . . . . . .  60,473, 60,474 
Canned, pickled, and preserved fish, .Tohs 

Conradsen A/S . • . • . . . . . . . . . • . . . .  60,631, 60,632 
Cards. playing, United States Playing Card 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,618 
Carpet sweepers, Bissell Carpet Sweeper 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,505 to 60,508 
Catalogues and pamphlets, J. C. Virden . . . . . .  60,466 
Chemical ' substances, certain, Actien-Gesell-

schaft fur Anilin·Fabrikation . . . . 60,,591, 60,592 
Chemicals, certain, Dr. O. Knofler & Co . . . . .  60, 607 
Chocolate, cocoa, and candy, Puritan ' Pure 

Food Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  60,461 
Chocolates and bonbons, F. H. Dow & Co . . . 60,454 
Cigarettes, J. G. SatIa . . . . . . . . . . . . . . . . . . . . .  60, 567 
Cigarettes and smoking tobacco, Calixto To-

pez & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,510 
Cigars, W. H .  Barlow . . . . . . . . . . . . . . . . . . . . . 60,503 
Cigars, Cifuentes, Fernandez y Ca . . 60,514 to 60,516 
Cigars, H .  B. Lockwood . . . . . . . . . . . . . . . . . . .  60,537 
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Cleaning paste, Flash Chemical ,Co . . . . . . . . . . 60,52,1 
Clothes drying ,machines" Chicago Dryer Co . .  60,512 
Clothing, certain, Dayton Clothing Manufac-

turing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,,60,542 
Clothing, certain, Stork Co. . . . . . . . . . . . . . . . .  60,617 
Coats, overcoats, vests) and trousers, Stein 

Bloch Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,573 
Goats, vests, pants, and overalls, duck, M. 

E. Smith & Co. . . . . . . . . . . . . . . . . . . . . . . .  60,559 
Coffee, Shackleton. Aspden & Co. . .  . . . . . . . .  60,463 
Coffee, Reilly, Taylor & Co . . . . . . . . . . . . . . . .  60, 490 
Coffee and tea, C. R. Maltby Co . . . . . . . . . . . 60,448 
Coffee jn grain, .T. Fernandez . . . . . . . . . . . . . . 60,520 
Coffee, wheat, Potter & Wrightington . . . . . . .  60,489 
Corset covers and petticoats, Leumann, 

Boesch & Weingart . . . . . . . . . . . . . . . . . . . .  60. 558 
Cotton piece goods, Arnhold, Karberg & Co . . 60,502 
Cutting and edge tools, certain, Simmons 

Hardware Co. . . . . . . . . . . . . . . . . . . . . . . . . .  60,570 
Dyes and chemical preparations for dyeing 

purposes, Actien-Gesellschaft fur Anilin� 
Fabrikation . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,587 

Dyes, wool, Actien-Gesellschaft ('u Anilin-
Fabrikation . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,585 

Dyestuft's, coal tar,- Actien-Gesellschaft fur 
Anllln·Fabrlkation . . . . . . . . . . . . . . . . . . . . . .  60,586 

Electric fuses, Electric Device Co . . . . . . . . . . . 60,544 
Electric ,sparking and igniting apparatus, So-

ciete Generale des Huiles et Fournitures 
Industrlelles 1'0leo . . . . . . . . . . . . . . . . . . . . .  60,571 

Elixir of the digestive ferments, John Wyeth 
& Brother . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,630 

Embroidery hoops, Gibbs Manufacturing Co. , 
60,51 9  to 60,552 

Emulsion of mixed fats, John Wyeth & 
Brother . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,629 

Erasers or eraSing compositions, certain, A. 
Sommer . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  60,496 

ExerciSing devices, elastic cord, Whitely 
Exerciser Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,582 

Extract of the pancreas gland, Fairchild 
Bros. & Foster . . . . . . . . . . . . . . . . . . . . . . . .  60,625 

.Fastening � devices, certain, Penon Hardware 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,610 

Fertilizers, Scott Fertilizer Co. of Cicil 
County . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . .  60,495 

Fibrous materials covered, etc., with a plas-
tic compound, Celluloid Co. . . . . . . . .  , . . . .  60,449 

Flavoring extracts, Greever-Ljotspeich Manu� . 
facturing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,478 

���di f!eaIhfi�t�' 
a��iti���rd: ���p���d: 60,;465 

Woolrich & Co . . . . . . . . . . . . . . . . .  , . . . . . . . .  60,501 
Fumigants, Mass & Waldstein Co . . . . . . . . . . . .  60,609 
Glue, Hall & Ruckel . . . . . ; . . . . . . . . . . . . . . . . .  60,604 
Gun implements and certain equipments, 

Winchester Repeating Arms Co . . . . . . . . • .  60,620 
Hosiery, H. Frank & Sons . . . . . . . . . . . . . • . .  60,54 6  
Insecticide, liquid, GerI'lo Manufacturing Co . i 60,599 
Instep or arch support, William H. Wood . . . 60,584 
Insulation material, certain, Union Fibre Co . .  60,578 
Iron smoothing compound, A. Lewis . . . . . . . .  60,634 
Journal, agricultural, IJ� '1;ucker & Son . . . . • .  60,497' 
Lace curtains, I. H; · Hassall . . . . . . . . . . . . . . . .  60,554 
Lam'ps, in.candescent, Shelby Electric Co . . . .  60,569 
Laxative salts, compound, Bubier Laboratory 

Co . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60,623 
Leather and leather soles, sole, Regal Shoe 

Co. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  60,563 
Leather dreSSing, Regal Shoe Co._ . . . . .  60,564, 60,565 
Lightning rods, St. Louis Lightning Rod Co . 60,575 
Locks, night latches, and padlocks, cylinder, 

Russell & Erwin Manufacturing Co . . . . . .  60,566 
Lotion for scalds and 'burns , '  E. W. Shryer . .  60,614 
M'achinery , parts, certain, Latrobe Steel and 

Coupler Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60,536 
Magazine, Ame,rlcan Contractor Publishing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,468 

SPECIAL 60-DAf OFFER 10 IN TRODUCE OUR LATEST LARCE, POWERFUL 
CHROMATIO TELESCOPE, WITH SOLAR E YE-PIIOOf: 

fACE Til fACE WITH SUN ! 

NEEDED ON FARM, SEA OR RANCH. 
POSITIVELY such a �telescope was never sold for this price before. These Telescopes are made � one of the largest manufacturers of 
:�'=ic�:"�PO�ltFe� arElVsEvs: :�!u�c

�ll� ;;���. an�:aj�:e�Ag�:�EJbR�� �HIEJX�E1r. °H:��;o� ¥'el����: 
of this size have been sold from $5.00 to *;8.00. Every sojourner in the country or at seaside resorts should certainly secure one of these instruments; 
and no farmer should be without one. Objects miles away are brought to view with astonishing clearness. Sent b� express for $1 safely Wcked ; 
�NiP��k��le�ur njuS�a�SeR�;R�Ss

E�TEIi o�!n�a;�efu��;d. T��A ¥AdTf)uRlsW SrY� �o��;S4�RK��V. 4, t9�: 
Messrs. Kirtland �ros. & Co. GENTLEMBN : I had with me on my recent EuropeaJll trip, one of your Excelsior Solar Telescopes, with which I 

had the ple&SUrtI of obflervlng an Eclipse of the Sun. At the Austrian Tyrol it was &lmott SOJlI!!r cent concealed. Your Solar eye�piece is a great thing. lUi value to me on tlHa occasion was rn.aIIy Umes greater than the entire outlay for the Tt)l� _ Yours trub. L. S. HENRY. 
Send $1.10 by Registered Letter, Post Oftlce MODe,. Orde!r Express Money Order, or Bank Draft payable to our oraer 

We e q u i p  our 
v e h i c l e s with 
bodies to s u i  t 
y o u r  s p e c i a l  
requirements. 

PRICE, • $2000 

Sixteen
Passenger. 

KIRTLAND BROS. " uO., Dept. S. A., 90 Chambers Street, New York 

I want to tell you more about the most complete line ot com
mercial motor vehicles made in the world. We have not been 
satisfied with one model, or even two or three, but have pro
duCed a line of cars that will meet every purpose in the com
mercial world-light and heavy delivery wagons, light and 
�::;;;n�f� f�\e� 2��a:n��v�agki�d �f�;:i��g

c�:I� 
ask tor. And where it is wanted. we design special bodles to 
suit the requirtlments of our customers. 

Every car is propelled by the famous " Rapid" Motor-a 

:�e
O
e�y.

li¥!e��g��: i�;:l!; �����t�d
oro:�t��nye���!able, and 

w:,;;a;o
t
ll �t�;� tt:l��f;��t

u:���ei� ��:;:�. or da�i���:e:e�:i�:q�:�. 
need, and I will 

G. S. HENRY, Sales Manager, Ro;pld Motor Vehicle Co •• Pontlll.�, ltIteh. 

THIS BOOK IS FREE 
Would you like to succeed iu business i to obtatn a good paying 
position ; to secure an increase in salary' Would Y011 possess 
the capacity that directs and controls large business enterpr�sf 
�h�o��� P�:�d f::::a f�����e� hi�n!7a�; O&��':�h 

our assistance. 
Our ·Pree Book "Ho" �o

�kk=�:: Ellpert 

'is �he title of a treatise on Bookkeeping aiid-BUsI:' 
ness. lt tells of a s;ystem ot: accounts by which 
��n 

ch��:a�it���fk�lsin!r 'ii!;;:llr ::'�K��� 
We guarantee it. If is a book of intense in
terest to those who aspire to success. To 
advertise our Scllool and to help the ambi. 
�!��S, c�:d

���o��la�:er�()(l�t 
a�a�b;}f::'ef; 

free. Send name RlLd address and receive 
the book without cost. 

COMMERCIAL CORRESPONDENCE SCHOOLS 
3UOG - ('ommerelal Bldg., Rochester, N. Y. 

The 

E v e r y  c a r  
g u a r a nteed 
fOr one year. 

Metropolitan 
Miltilzine 

The Aggressive Magazine 

for 1 907 

THE March Issue will contain the first chap
ters of The Great Historical Series relating 
to THE MEXICAN WAR. The arti

des will be full of 
The Illustrations, 

Dramatic Human Interest. 
many of them reproductions 

rare prints, are extraordinary both in con
ception and treatment. 

of old 

SUBSCRIBE NO W and read the serzes Jrom 
begz'nnz'ng to end. 

MOTOR-BOATING : A good deal of space In 
the March Issue will also be devoted to the growth 
and development of the Motor-Boat Industry. The 
article, written by Mr. W. S. Dudley, will be 
of interest to all readers and especially so to the 
owner or prospective purchaser of one of these 
handy little craft. Some of the pictures to ac
company the article are full of action and unique. 

SubscrzjJtz'on Prz'ce $I.50 per }' ear� Sz'ngle Copy I5 Cents. 

THE METROPOLITAN MAGAZINE 

3 West 29th Street. New York City 



FEBRUARY 23, 1907. Scientific American 

A Popular 
LLGIN 

Lvery watch movement bearing 
the name LLGIN is the best move
ment of its kind made. 

There are v a r y i n  g grades of 
LLGIN movements-the values of 
which are fixed by the number 
of jewels and the quality of materials 
used in construction. 

The movement which meets the 
great demand for a popular-priced 
watch i s  t h e  f a m o u s  G. M. 
WHLLLLR movement, a name al
most as great as LLGIN itself. 

This movement can now be had in 
the popular sizes, for men's and boys' 
use, and in the models so much de
sired. Ask your dealer. 

ELCIN NATIONAL WATCH CO., 

Elgin, I I I .  

We Know You Can Build this 
Boat from Pioneer Patterns 

LACK (If s:rill .. with tnols or hck of confidence In YOll.rs.!lf :r::1�t.
tel'S n<Jthiui!. We take all the risk of failure. \Veguarante() your S:lccess because Pioneer Patterns t\l'e so simr>it:, pevfeci 

auMr=�:,
i
��lc::n���: ;t�h�;

i
lih�� ,:�c!:tJ�u�'lye you 30 days'-Qi full Jnf)nth�s trial. If yOU are then dissatisfied-if Pioueer Pat-term 3m !"'tut all \l'Xl ehlJm for them-simple. easy to follow, And 

thuro:l]!bly pr-lCtical, just return them and g'et your money back 
wlthout question or {{mbble. If you have not time or inclination to build from patterns, it is of 
cousse tnu.:h ellsier to build on Pioneer Knoek.Down frames 
which ill!'lud(, perf�\ct parts-fitted. tested, set up complete in 
our Nhtlp�, tbv11 knocked down for shipment . You baH" IUf"r-eb to 
rl.H\!!!u;mble them. The ictrd pttn is done for you, Onlv comiHon 
�:!s w��hdf��;n�:4tt�;O�urtd1n!n;���c��� ::t' tl,�l:r:� ����hl!�;� 
tno! boa.tbuHder's p-rice. Pioneer Knock-Down lrames save nenrly 
their entire cost in frel.(lht alone. Take advantage of this {)tfer t()li}f.y, build your boat eomplete 
from Pioueel' l'attertl!l: or knoek·4own frames, befOl'e spring. 
in Your spare hours. 'V rite today tot' Tree bODk on boatbuilding. 40 styles of bo::<ts you Can 
�l('''by ba,�k i: not '5atlsfi!!:d. 

Pioneer Boat « Pattern Co., 

Magazine, A. Capper . . . . . . . . . . . . . . . . . . . . . .  . 
Magazine, Porter, Taylor & Co . . . . . . . . . . . . .  . 
Magazine, monthly, F, H. Chase . . . . . . . . . .  . 
Magazine, monthly, L. Darbyshire . . . . . . . . .  . 

60,470 
60,488 
60,450 
60,452 

Malt preparation, Erste Wiener Export· 
Malzfabrik Hauser & Sobotka . . . . . . . . . .  60,472 

Medicinal apd toilet preparations, certain, 
Colgate & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  60, 595 

Medicinal remedy, 1\1. J. Breitenbach . . . . . . . .  60,594 
Medicine for certain named diseases, J. C. lIntehisoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Medi..cine for constipation, C. C. Langsdorf . .  
Medicines, certain, Frederick Stearns & Co . .  
Medicines, certain, Potter Drug and Chem· 

60.605 
60,608 
60,598 

ical Corporation . . . . . . . . . . . . . . . . . . . . . . . .  60,611 
Metal and wood working machines, 0ertain 

parts of, Whitman & Barnes Manufac-

Met:t���ss?�gs: ·��it· i;o'listi; . is; . iii: ·Bi�b;; ·s., 60,a
83 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,462 
Metal manufactures, certain, Taylor Iron and 

Steel Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,576 
Metal ware, certain solid and pIa ted, Amer-

ican Silver Co. . . . . . . . . . . . . . . . . . . . . . . . .  60,593 
Milk, butter, and cheese, condensed, Nestle 

& Anglo-Swiss Condensed Milk Co . . . . . . .  60,486 
Neckwear supporters, Blumenkrohn Crochet 

Button Works . . . . . . . . . . . . . . . . . . . . . . . . .  60,541 
Oats, H-O (Hornby 's Oatmeal) Co . . . . 00,479, 60,480 
Oil, olive. H. Etienne Boulle . . . . . . . . . . . . . . . .  60,456 

I Ointment, F. Henkelman . . . . . . . . . . . . . . . . . . .  60,627 
Paints and varnishes, Billings, King & Co . . .  60,504 
Paints, enamels, stains, and varnishes, Dol-

phin White Lead and Color Works . . . . . .  00.453 
Paper bags, Schorsch & Co . . . . . . . . . . .  60,492, 60,494 
Paper cutting machines and knives therefor, 

Child Acme Cutter and Press Co . . . . . . . .  60,513 
Pencils and point protectors, lead, American 

Lead Pencil Co. . . . . . . . . . . . . . . . . . . . . . . . .  60,469 
Pens, penho!dQt's. and lead pencils, E. li'aber 60,457 
Peptonized beef and bread, John Wyeth & 

Brother , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,606 
Perfumery and cologne, Hall & Rucke l .  . . . . .  60,603 
Perfumery and toilet and bath washes, Smith 

Kline & French Co. . . . . . . . . . . . . . . . . . . . .  60,616 
Perfumes, sachet, face, and talcum powders 

and toilet washes, Smith Kline & French 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,615 

Photographic developers, Actien-Gesellschaft 
fur Aniliu-Fabrikation . . . . . . . . .  60,588 to 60,590 

Photographic plates and films, Actien-Gesell-
schaft fur Anilin-Fabrikation . . . . . . . . . . .  60,467 

Pills, Potter Drug and Chemical Corporation. 60,612 
Plaster formed of wood fiber, Pittsburgh 

Plate Glass Co. . . . . . . . . . . . . . . . . . . . . . . .  . 
Pliers, Hammel, Riglander & Co . . . . . . . . . . .  . 
Potash or lye, caustic, E. N. Hall . . . .  60,601, 
Powder, tooth, S.  H .  Gunder . . . . . . . . . . . . . . .  . 
Pretzels, cakes, crackers, biscuits, and bread, 

60.562 
60,524 
60,602 
60,600 

Oakdale Baking Co. . . . . . . . . . . . . . . . . . . . .  60,460 
Radiator air valves and damper clips, L. J. 

Mueller Furnace Co. , . . . . . . . ... . . . . . . . . .  60,533 
Railway equipment, certain, Latrobe Steel 

and Coupler Co . . . . . . . . . . . . . . . . . . . . . . . . .  60, 535 
Remedies for the cure of the liquor habit, 

C. W. De Freest . . . . . . . . . . . . . . . . . . . . . .  60,624 
Remed:l for consulllption. H. C. Fehrlin . . . . .  60,626 
Remedy for rheumatism, H. B. Wilson . . . . . .  60,619 
Rope with a w��atherproof finish, George Cut-

ter Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,548 
Rosettes, General Electric Co. . . . . . . . . . . . . .  60,523 
Rubber belting, hose, and packing, Mercer 

Rubber Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,485 
Rubber boots and shoes, B'ood Rubber Co . . .  60,481 
Rubber hose, belting, packing, and printing 

blaEkHs. Mineralized Rubber Co . . . . . . . .  60,487 
Rum, John E. Cassidy & Son . . . . . . . . . . . . . . . . 60,557 
Sad irolls, . Ent.erprise Manufacturing Co. of 

PennsYlvuIua . . . . . . . . . . . . . . . . . . . . . . . . . . 60, 517 
, , Saddles' and harness, La Grange Saddlery Co . 60,534 , ! Sausages, hams, " bacon, salt pork, and lard, 

1 Jones Dairy Jj"arm . . . . . . . . . . . . . . . 60,458, 60,482 
Sewing machines, parts, and attachments, 

Wheeler & Wilson Manufacturing Co., 
60, 580, 60,581 

Shirts, negligee and workingmen's Beynemann 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,555 

Size for threads and yarns, Erste ,"Vie-nel' Ex-
port-Malzfabrik Hauser & ·Sobotka . . . . . . . 60, 596 

Soap, cotton seed oil, Union Oil Co . . . . . . . . . .  60,579 
Spices, mustards, and flavoring extracts, Mc-

Cormick & Co. . . . . . . . . . . . . . . . . . . . . . . . .  60,560 
Spices, pepper, and flavoring extracts, J. 

De Wees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,471 
Stoves and ranges, Southern Stove Works, 

Branch Continental Stove Co. . . . . . . . . . . .  60,572 
Stoves, heating, Novelty Manufacturing Co . . 60,540 
Surgical dressing and appliances, certain, J. 

Ellwood Lee Co. . . . . . . . . . . . . . .  60,527 to 60,5;30 
Syringes and atomizers, Mineralized Rubber' 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,539 
Tea, Crescent Manufacturing Co. . . . . . . . . . . .  60,451 
Tea, M. & .T. B. Kellam Co . . . . . . . . . .  60,483, 60,484 
Toilet preparations, certain, J. M. Layat . . . .  60.633 
Tonic, Ferrenzyme Capsule Co. . . . . . . . . . . . . .  60,597 
Tonic beverage, S. Greenspon . . . . . . . . . . . . . .  60,553 
Watches and parts thereof, Elgin National 

Watch Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,545 
Water, table. G. Truesdell . . . . . . . . . . . . . . . . .  60,577 
Wheat farina, pearl barley, and corn starch, 

E. R. Durkee & Co. . . . . . . . . . . . . . . . . . . . 
Whisky, Charles Dennehy & Co . . . . . . . . . . . .  . 
Whisky, John E. Cassidy & Son . . . . . . 60,531, 
Whisky, Schuetz, Renziehausen & Co . . . . . . .  . 
Whisky, Stein Brothers . . . . . . . . . . . . . . . . . . .  . 
Whisky, Wolcott Co . . . . . . . . . . . . . . . . .  60,621, 
Wire rope, George Cutter Co . . . . . . . . . . . . . . .  . 

LABELS. 
"Curzon Complexion Cream, ' ;  for complexion 

60,455 
60,511 
60,556 
60,568 
60, 574 
60,622 
60,&19 

cream or paste, J. W. Hosler . . . . . . . . . . . 13,358 
"Do-No Syrup. q for a mediciue, L. G. Denton 1�.;)61 
"Dr. J. O. Lambert's Anti-Consumptive 

Syrup," for a medicinal compound, 

freeman's Auto Boat (hal'r ' Payette & Agnew . . . . . . . . . . . . . . . . . . . . . .  13,362 

_ , "Gold Kiug," fnl' cllDneu tomatoes, Zeigler 
Bros. Canning Co, . . . . . . . . . . . . . . . . . . . . . .  13,358 , 

"Hop Bud . "  for beer, Klausmann Brewery 
Will give you extra seats in your 
boat without crowding anyone, The 
frame is made of cruCible spring 
steel and enameled blaCk. The seat 
and back· rest are upholstered in ar
tificial, waterproof leather. Will 
stand 200 pounds under strain. FO]ds 
flat to store away when not in use. 
Size, seat, 17 in. high, 10 in. wide. 

Sold by al1 Auto-Boat Supply 
Houses or by us direct 

Description Bookle� Free 

R.ACINE METAL CHAIR. CO. 
4 t 1  nain Street RACINE, WIS. 

I!l'a�eh of the St. Louis Brewing Asso-
CIatIon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,350 

" Lincks, " for cigars, Schmidt & Co . . . . . . . . .  13,340 
"Little Sweet Beart Pepsin Gum," for chew-

ing gum, L. F. Jordan . . . . . . . . . . . .  13,351, 13,352 
"Men's Apparel, " for men's apparel, W. C. 

Both . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,364 
"Oystel's, ' !  for canned oysters, A. Booth & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 357 
"PinozoI1P."  for a medicinal preparation, 

Lake'iyood Pine Co. . . . . . . . . . . . . . . . . . . . .  13,363 
"pure Food Brand Extra Fancy Cream Sugar , 

Corn," for cpnned corn, T. Roberts & Co. 13,356 
"Pure Ii'ood Brand Garden Grown Sifted 

Pease , 1 t  for canned peas, T. Roberts & 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,355 

"Pure Food Brand Tomatoes," for canned 
tomatoes" T. Roberts & Co . . . . . . . . . . . . . .  13,354 

"Scherman's Egg Shampoo, "  for a shampoo, 
J .  Scherman & Co . . . . . . . . . . . . . . . . . . . . . .  13,359 

"Schermal�.l � Liquid Shampoo, " for a liquid 
shampoo. J. Schern,an & Co . . . . . . . . . . . . .  13,360 

"The Matchless Match , H for matches. J. W. 

Curtiss Airship Motors 
PRINTS. 

Benderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,365 

7 H. P., 50 P' lUuds, 
All extras ready to install. Now used 

by every succe�sful aeronaut. Hi.ghest Award at LewiS & C lark Exposi
tion. World's Record, Ormond Beach, Fla. Sena Jm ('atalog B, 

"Fashionable Coat Sleeves," for coat sleeves, 
Ed. V. Price & Co . . . . . . . . . . . . . . . . . . . . . . 1,906 

"Lapin's Magic Straw Bat Cleaner , "  for a 

• 'Th�tr�� �� t �� �:; ��, ,IpS���ti:�d��:::t��:1 
a�o

d 1,909 l 
Latest record, one mile in 46 2-5 seconds. dra\yf'l's. Erlanger Bros. . . . . . . . . . . . . . . . .  1,908 1 

G. H. CURTISS M F G .  CO.,  Ham m o ndsport. N.  Y.  

Reversible 

" The House of a Thousand Tailors," for I men's and boys' coats, vests, and trou-
sers, Ed. V. Price & Co. . . . . . . . . . . . . . . . .  1,907 

lOr ' E - A printed copy "f the specification and drawir.g 
ITt.1.ann0 nglnes of any patent III th� foregoing list, or any patent \.., . in print issued Mince 1863, will be furnished from 

t % to 30 H.P. ! ��l�b��c�f 
ff�e 
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Send for catalog. Valuable I ti::�: Address MUnn & Co. , 361 Broadway , New 

Features-Prices Low Canadian patents may now be obtained by the in� 
Termaat & Monahan Co. I ventors for any of the irtventions named in the tore .. 

. going list. For terms _nd further particnlar!! 
Oshkosh, WIS. l<ldres" Mnnn & Co .• 361 Broadway, New York. 

The Car of Steady Service 
The new utility car, Model 21, has been positively proven 

the most convenient, simple and serviceable car ever built. 
The unit power plant in this car stands far beyond all 

others in compactness, accessibility and efficiency. 
These are not mere generalities but positive 

superiority, and we stand ready to prove every 
actual demonstration. 

points of 
claim by 

See our nearest representafive or write for our catalog. It 
contains valuable information that you cannot afford to miss. 

Main Office and Factory, Kenosha, Wisconsin. 
Branches : 

Boston, Chicago, Milwaukee, Philadelphia, San Francisco. 

Thomas B. Jeffery Company 
Model 21, 20.22 H. ii. $1,350. 

BOUND BOOKS, AT SHEET PRICES 
A FEW SETS of the New Americanized Encyclopaedia Britannica, slighdy discol

ored by expoaure in the store, must be disposed of before inventory 

I t would requir.e a n  expert t o  discover that these books are. not i n  every way perfect, and i n  most 
cases out of the entIre set one or two volumes only show the slIgh test blemIsh. 

Trivial as these imperfections are, we prefer to state candidly that the books are not qUite perfect 
and offset this by a liberal cut in the price. Rather than rebind th<:! discolored volumes, we offe; 
the set at the cost 0/ the sheets. 

This is positively your last opportunity 0/ getting this great work 0/ re/erence at bargain prices. 

THE NEW AMERICANIZED 
" ENCYCLOPAEDIA BRITANNICA 

This elaborate work contains to
n�;;,ersan�

ve:%ttl��
e:;���, l?s�O!;:s �Ie� 

The p o s s e s s i o  n of 15 volumes, 9 x 6Yz in. in first i� authority,first in wealth �f infor-
size, 10,000 double col- mation, but latest in date of publication. the right Cyclopaedia 
umn pages, 37,000 bi.. Its contributors include such immor-
ograpbies, over 100 superb tals as Huxley, Darwin, TyndaJl and puts you 10 years 

map s and hundreds of Hl
e
tr�

ert
th 

Spenc
h
e
l
r. 

ahead of your less 
pri.:eless i l l u s t r a tlions, IS oroug y up-to· date, and includes 

f th • I the very latest information on air·ships, progressive neighbor. many 0 an In co or. wireless telegraphy, the Russo�Japanese 
War, etc. 

. OWi.ng .to a copyr�ght injunction, tJ:Iis great Cyclopaedia will be perman,ently withdrawn from 
CIrculatIOn In 8: short tIme. After that tIme the pp.blisher will be legally restramed from selling the 
work at any pnce. 

SENT FREE FOR EXAMINATION We are the o�lY house that submits .free ��±�����--';�������:;';'';;:=io=o for eXam tnatlOn a complete set of Its 2·23.07 
Encyclop.ledi:< . We ask for no dep,?sit . .  We pay the transportat ion charges, and � Siegel allow ample time for a careful eXamlllatlOn of the work I which you may return �O C C at our expense if it  faps to satisfy you. All other houses offer a pamphlet, but C� N 

oo�er 
k 

o. 
a book agent brings zt-and you cannot see their bOOks unless you give an c.; ew or 
absolute order and pay something on account. We need not insist on �? Se,nd on �p�rvval, 
the fairness of our method. �� of ��e.r;;��aA;��C���i:eeJ 
$1.00 SECURES THE ENTIRE SET Fill up a';1d send the .�<:) In ��lIcl::;;,���� b�;�i��ni�� 

. accompanymg coupon a,V the speCial prIce of $39.00. If and \�\;'I w,Ill sen? you PRE�AID. a c�mpl�te 15 volume set of the New � thesetis satisfactory J agree to pay 
Amcncamzed EncyclopaedIa BrItanmca III half morocco. binding. � thereon $1.00 as Club Fee within 5 
Examine it at your leisure and return it at OUr expense if for any ,.c � days after the receipt of goods and $2.00 
reason, it fails to satisfy. Send no money with the coupori., �.... each month thereafter for 19 months. 

The regular price is $75.00 for the half morocco Encyclo� 0 Title to remain
. 
in Siegel Cooper Co. till the 

paedia, sold through agents. We will close out these few � full purchase I!l'H'e has been paid • .  If the 
15 volume sets for $39.UO. ,.<5 books are not s�tl.'lfactory .l :lorn to notIfy you, 

If you like the books you win have immediate posses- v and hoJJ them subJect to your order. ���n 
b!�

:��f� l
�tl� e

C:� ;;:��
t[

�Y just one dollar and 
NAME ..................................... ............................ __ •••• 

SIEGEL COOPER CO., New York ADDRESS _ ••••••••••••••••••••••• _ •••••••••••••••••••••••••••••••••• __ _ 



FLOORS 

CEILINGS 

Scientific American FEBRUARY 23, 1907. 

A UN IQUE H A N DBOOK 
The contents of this book were prepared under the 

direction · of acknowledged authorities on lathing and 
plastering, and represent the results of the best and most 
up-to-date practice. The comprehensive and practical 
manner in which these subjects are treated makes this 
a handbook which should find a place in the library of 
every architect, engineer, contractor, and builder. 

. " Clinton Wire Lath " is handsomely and substan
tially bound in boards and is illustrated with working 
drawings and photographs of types of construction and 
applications. It will be ' sent free on application to any 
of our offices. 

The embossed medallion shows the Maine Memo
rial Chapel of the new U. S. Naval Academy at Annapolis, 
the plaster work in which was done on Clinton wire lath. 

In sending for "Clinton Wire Lath, " ask for the new Catalog of the Clinton 
Fireproofing System-the System with the Continuous Bond-of which Clinton 
Electrically Welded Fabnc forms an integral part. 

CLINTON WIRE CLOTH CO. 
CLINTON, MASS. 

Sweet's Index describes and illustrates the Clinton Fireproofing System-the System with the Continuous Bond-and its application. 
The border is a photographic reproduction of a section of Clinton Electrically Welded Fabric .C  

FIREPROOFI NG DEPARTMENTS Baltimore : Geor�e T. Welsh Columbus, 0.: Kyle"& Dugan 
Equl able Building 282 E. Broad Street 

A LB E RT O LI V E R  Washington : Rosslyn Supply CO. St. Louis : Hunkins-Willis LIme and Cement CO. 
Colorado Building South End 1 8th Street Bridge" 

Pittsburg : San Francisco : L. A. Norris 
Houston Bros. Co. 835 Monadnock Building 1 M A D I SO N  AV E N U E  

Chicago : Clinton Wire Cloth Co. Seattle : L. A. Norris 

N EW Y O R K  2 3 7  Lake Street 909 Alaska Building 

ROOFS 

PARTI-
TIONS 

In the Material and Construction of 

Power-Driven Vessels 
allowances must be carefully made for the strains that must 
bear on every part and section of the craft. 

IP<e Il1l Il1l5 Y II V 21 Il1l n Sl 
II Il1l t <e If II (()) (C k n Il1l g 
IRlUllblber Tnllnrrng 

is the only material that can be used for decks and :flooring 
possessing sufficient resiliency to be absolutely unaffected by 
the severest and most constant wrenching. When, at last, 
the boat must be put out of commission this rubber tiling 
will be found to be as good as new. 

Morever, it is entirely non-slippery and of extremely 
elegant appearance and design. 

Write Jor our Book-qfDesigns-in-Color, with Jull description. 

PENNSYLVANIA RUBBER COM PANY 
Jeannette, Pa. 

New York-1741 Broadway Boston-20 Park Square 
Chicago-1241 Michigan Avenue Buffalo-71 7  Main Street 
Philadelphia-615 N .  Broad Street Detroit--237 Jefferson Avenue 
Atlanta, Ga.-l02 N .  Prior Street Cleveland-2134-6 E. Ninth Street 

London-26 City Road 

r--� � ____ • I � I !e31;:" flC>� !e3� I I The .. .  I�� � u 

I R I I elllington I 1 Typewriter I �I;:" has completed the thirty-third year of I'�� !e3 its history with a gain in business of � I 31% I i I 
I-I Over the Year Before IQ � �, Our enormous increases are derived from I I three sources : from the man who is buying I I'" his first Remington ; from the man who is I � buying more Remingtons ; and from the � 

t man who has tried other than Remingtons. , I tQ •":JJ,' Remington Typewriter CO.. II�.� 
____ 

New York and Everywhere 

• 



Scientific American 

fUCTRICAL U1UJU1.L.LJteHJ!iC1 
Electrical Engineers are not 

looking for work. The work is 
looking for them-at wages which 
leave a margin for enjoyment and 
savings. Write to-day for our free 
zoo-page book describing our 
courses in Electrical Engineering. 

ENGINEERING 
To plan a great trunk line, or 

a vast park or lay out a city is a 
task of the highest order. The 
opportunity to master this pro
fession lies with you. Write to 
us to-day for our free zoo-page 
book describing this and many 
other COUl ses. 

There is many a doctor and 
lawyer not earning as much as a 
good carpenter. There is always 
demand for skilled workers. 
Master the trade and give your- �=;=���� I 
self an independent position in -
the comnlullity. Sendforour2oo
page book describing 60 corres
pondence courses: Write to-day. 

The Motor Car Industry alone 
pas 0tf-ened a new and profit-

����sa�lgs o�f 
e:��ra�i�� !�: ti/J.��W· 

perts. We teach yon by mail. 
Our zoo-page book illustrating 
Courseg in Mechanical Engin
eering is Free. Write to.day. 

American School or'Correspondence 
CH ICACO 

Mention Scientific American. 

Before You Invest 

LET US  *BE  , YOU R' FACTORY 
WRITE FOR ESTIMATE O N  ANY AIITICLE 

Y O U  WANT MANUFACTURED 
STA M P I N G S ,  M ODE!:;'S, EXPER. WORK 

W RITE FOR FREE BOOKLET 
T H E  C L O S E  M A CH I N E  oS<. STAMPINC CO. 970 H a m i lton St., Cleveland, O. 

A MON EY MAK E R  
Hollow CQncrete BulldlnlZ Blocks 
Best. Fa,rstest. Simplest, Cbeapest 
Machine. Fully guaranteed. 

THE PETT YJ O H N  CO. 
615 N. 6th Stre�t. Terre Haute. Ind 

ff· .... �a� Corliss En ines, Brewers �".l.� and Bottlers' Macbinerv. 'HE VITJTER 
MFG. CO_ 899 Clinton St •• Milwaukee. Wis. 

MODELS '" EX P E R I M E N TAL W OR K .  . Inventions developed. Special Machinery; 
E. V. BAlLLARO. 24 Frankfort Street. New York. 

RUBBER Expert Manufacturers 
Fine Jobbing Work 

PA�KER. STEARNS &: CO •• 228.229 Soutb Street. New York 

MODELSlCHICAGO MODEL WORKS 
17.9£. MAOISONST Cf/ICAGO ILL ESTABLISHED /867_ W R  T E  FOR � ' .  .' OF MOO£L 5 :J p ptr E s  

M R . I N V E N T O R 
Send us youi' models or drawings for our lowest prices. 
We can develop. perfect or manufacture }'our invention. 

MONARCH TOOL CO., 128 Opera Place, Cincinnati, O. 

Dies, Tools, Models and Special Mac mery. m;�o ,'0,' :." ;,": HOEFT & MOORE Ch ca�o, U S A  ("r C o F\>ET F ,nK AV�"'(],"- WO�K" �� , .. ..  $. FRANKL " , / ' • 

Specialties & Patents Bought and Sold 
Amerh'an Commeree & Specialty Co., Inc., 9 5  Dearborn St., Chieago 

GEO. M. M AY E R , 1IS. MONADNOCK, CHICAGO 
WORKING D R A W l N C S  

D RY I N G MACHINES. For Sand, Clays, Minerals, Wood Pulp, 
Fertilizers, Chemicals, Ores, Ground Silica and Mica 

and other Granulated Materials. 0. E. WORRELL, HANNIBAL, MO. 

NOVELTIES 8: PATENTED ARTICt;ES MANUfACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MALHINERY. 
E. KONIGSlOW SrAMPING & TOaL WORKS. ClEVECAND. O. 

Experimental & Model Work 
0iJr. &; adviceiree. Wm. Gardam &; Son. �5-51 Rose St,N.Y 

T H [ S C H W E. R D T L E.  STAM C O . � STEEL STAM P S. LETTERS <I< F IGURES � B R. I D G E. P O R;f C O N N .  

I NY (NTO as We mltnufacture METAL SPE_ , 
CtALfr):;Si ot all kinds. to ord�rj 

, larJlest equl pment: lowest prIC· 
es . . Send sample or 

model for 10w estimate and best expert advtceF R E E 
THE EAGLE TOOL CO .. Dept. A, t'lnoluunt!, O. 

MASON'S NEW PAT. WHIP  HOISTS 
save expense and liability inCident to  Elevators. 

Adopted by prinCipal storehouses in New York & Boston 
Manfd. by VOLNEY W. MASON & CO., Inc. Providence, ]{. I., U. 8. A. 

m �n��!k��!IOg�P
O����!�l�: 

200. Parlor Tricks Catalogue, free. 
MARTINKA &; CO .. Mfrs .. 483 Sixth Ave., New York 

"lAME PLATES-STEEL STAMPS 1 V ';lMPLOYEE CHECKS, KEY TAGS &BADGES' 
J . ROBBINS MFG.CO . S8 KNE E LAND ST. 

SiENO FOR ClffiiLoGUE · • •  . . S OSTON. MAS S .  
�v����e�rs.�
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u
�� - A few month;--i�-should know before maktng any kind of an investment. LEARN PLUM BIIO structionatourscbool either for. a )�rge or flmaLl amount. rLlhis book gives the under the supervision of expert plumbers will enable soundest advlCe and may save you many doJIars. Send you to earn regular.plumber1s wages. We have a special two-cent stamp for a copy; do it now. I department to aid 'Jur students in securing a position St}nd your name and andress and get the Investors' after graduating. Write to-day for FREE ILLUS .. ReVieW for TRATEB CATALOGUIJJ. ST. LOlliS TRADE 3 Months Free /SCHOOL. 3912 Olive Street, �t. Lonis, Mo. 

This will keep you rellably posted on various kinds V E N T R I L 0 Q U I  S M of investments. Address 
Editor INVESTORS' HE"IJo';'\'� 1382 Gaff Bldg., CHICAGO, 11. 1 • • 

Learned by any Man or Boy at home. Small cost. Send � The only Practical Magazine de
. voted to electri.cal cODstruction. 

Descri bes wiring diagrams, mo-
�:��e:r

tem
"E f�c";f,���'krFij,�

s
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USE GRINDSTONES P 
[f 80 we can SUPplY you. AiJ SIZes 
mounted and IInJno�l nted. alway! 
kept in Btock. R�memoer, we make a 
Elpecialtyof seleCtlnll stones for all spe
cial purposes. Send for catalo(Jue U I " 
The CLEVELAND STONE CO. 

TRADE MMIKS 
DESIGNS 

COPYRIGHTS &C. 
Anyone sending a sket�h .and description maY 

quickly ascertain our OPInIon free whether. an 
invention is probably patentable. CommunICa.
tions strictlyconOdential. HANDBOOK on Patents 
8
e
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special notice, without 'cnarge, In the . 

Sd�ntifi( Jfm�ritan. " 
A handsomely illustrated weekly. I,argest cir. 
culation of any scientific journal. Terms, $3 a 
year ; four ",onths, $L So1<1l by all newsdealers. MUNN & CO.361BrOadWay, New Ynrk 

BraDeh omce. 62/i I' St .. WB8hlDlltOD, D. c: 

t�-1.�y s2�i��! ii'!��1�?jJ:rJf�!�:lrt�<i����i>eor18, Ill. 

�EARN WATCHMAKING 
We teach i t  thoroughly In .. s many months as it 

fP�]�f� t
���ly

e
���ne�O:�fI::ru'd;1�:�

d
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cured. Easy terms. Send -for catalog. 
ST. LOtil" WATCIIMAKING SCHOOL, St. Loui_, �!o. 

Easy: money and lots of it selling 
N ationaI A D J USTAB1,E Window Ventilators. 
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information mailed Immediately on request. GET IT 
EARLY. National Ventilator Vo., Dept. S. 

149·151 S. Jetfel'Bon St., CHICAGO 

Cushman :�I.}I�� 
is the most reHable, economical and 
durable engine OU.l!l. 

Will use either Gasoline or Al 
cohol. Skilfully designed and very 
simple. W III always take you borne 
and win you many races, 

For catalogue write 

i to 5 II. P. Wt. 125 Lb,. CUSHMAN MOTOR CO 

Mad�Se:n o�����:b��d�n. Lincoln,. Neb. 

I H EADQUARTERS 
for Bronze Inscription Tablets, Signs, 
Bank Work, and Ornamental Brass 

. Wcrk of all kinds. Designs furnished 

ALBERT RUSSELL & SONS CO. 

Woodland Bronze Works Dept. Newburyport, Mass. 

fi:."L ' n Lamps and 

tJV J.\K Genera tors 

MOTOR BOATS 
AUTOMOBILES and BICYCLES 

Solars are not only of simple, strong construction, but made of  best material 
-heavy drawn brass. Their few parts add to their solidity. The way 
these parts are put together-riveted and screwed (never soldered)-further 
fortifies Solars against the hardest knocks and jars. 

Their construction is not only durable, but scientific in EXACT FOCUS, 
utilizing ALL the light. 

Each 'lamp thoroughly inspected before shipment. 

Solars are the Strongest 
LaITlps ITlade. and give 
the S t r o n  g e s t  Light. 

Our 1907 catalogue describes our entire line-both 
Lamps and Generators. It' s free-want one ? 

BADGER BRASS MFG. CO" Kenosha, Wis. 

Eastern Branch, 11th Ave. 36th & 3 7th St8.,  New York City 

Mullins 
Makes Everything I n  

Art Architectural Sheet MetaJ Work 
Statuary-Ornamental Sheet Metal Work-Skylights-Fireproof 

Windows- Art Metal Tile Roofing-Steel Ceilings - Finials 
Wrought Iron Grilles-Cornices, etc., etc. Estimates, models and 
designs submitted for architects, builders and contractors. , 

Our 120-Page Catalogue of stock designs will be sent on request. ' 

The W. H. Mullins Co. , 203 Franklin Street, Salem, Ohio. 

THE rIETROPOLIT AN 
rIAOAZINE 

is taking front rank among 
the leading popular maga
zines of the country. No 
magazine offers a better list 
of contributors ; none offers 
more beautiful illustrations ; 
few, if any, offer articles of 
such wide popular interest. 
Look up any number on the 
newsstand and judge for 
yourself. The Magazine 
may be sent to a different 
address from your own if 
you wish. 

The Metropolitan 
Magazine 

is one of the most popular 
magazines in America It is 
noted for its clean, whole
some, snappy fiction, its 
handsome illustrations and 
its cheerfulness of purpose. 
It has indeed been well term
ed " The Magazine of 
Cheerfulness, "  and its policy 
is to uplift, to please and to 
educate. 

The annual subscription 
price is $1. 50, or 15  cents 
for a single copy. 

The Tabard Inn 
Library The lowest price 
of a Tabard Inn Exchangeable 
Book is $ 1 . 1 8. A Brand �ew 
Book of your own selection from 
the accompanying list will be 
mailed you prepaid in the combi
nation herein offered. The books 
are well bound in cloth and hand
somely illustrated. Once you 
own a Tabard Inn Exchangeable 
Book it is your own property, 
but you can exchange it for an
other as often as you like on pay
ment of a fee of five cents. There 
are a million Tabard Inn Library 
Books in circulation and two 
thousand exchange stations all 
over the United States and in some 
cities in Canada. 

Many of these books 

List of the Latest 
Books 

The Fighti ng Chance 
Robert W. Chambers 

Chippi nge Borough 
Stanley J. Weyman 

The Awaken i n g  of Helena Ritchie 
Margaret Deland 

Prisoners 
Mary Cholmondeley 

O n  Newfound River 
Thomas Nelson Page 

Coniston 
Winston Churchill 

S i r  N igel 
A. Conan Doyle 

The Treasu re of Heaven 
Marie Correlli 

Ptanama (Isthmus and Canal) 
C. H. Forbes Lmdsay. 

Puck of Pook's H i l l  
Rudyard Kipling 

The Tides of Barnegat 
Po Hopkinson Smith 

The Bishop of Cottontcwn 
John Trotwood Moore 

The Lion and the Mouse 
Cbas. Klein and Arthur Hornblow 

The I ncom p lete Amorist 
E. Nesblt 

Jane Cable 
George Barr McCutcheOD 

The Doctor 
Ralph Connor 

Anthony Overman 
Miriam Michelson 

Buchanan's Wife 
Justus MIles Forman 

By the Light of the Soul 
Mary E. Wilkins-Freeman 

White Fanq 
jack London 

Rosemary in Search of a Falher 
C .  N. do; A. M. Williamson 

The White Plume 
S. R.  Crockett 

are among 
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popular of 

A new cloth-bound book in the day . a Tabard Inn Bookcase. 

THE TABAR D INN LIBRARY 
1611 Chestnut St., Phtladelphia 

DEAR SIRS: -1 enclose herewith $2. j 0 for which 
you WIll enter my name for THE MET�OPOLITAN 
MAGAZINE for one year beginning with the . . •. ' • . . " . . .  
number, and, send m e  b y  mail prepatd a new copy o f  tbe �BRAND NEW BOOK

. 
(your own selection) 

THE METROPOLITAN MAGAZINE-any address 

80tl\ for $2.10 

followmg Book . . . . . . . . .. , ., " . .. . .  , . . . .  , . . .  : tbe Book t o  be 
m a Tabard Jnn Case and to be excbangeable forever 
at any Tabard Inn Library in the United States. 

Name . . . . . . .  , .. . .... . ... ... , • .-. . • •  ' , •• c .......... . . . .... ' 
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o!��fd 
with Dynamos. 

Gaso1ine� Gas, K erosene. 

Send jor Oatalogue. 
State Power N e eds. 

CHARTER GAS ENG I N E  CO.,  Box 1 48 ,  STERLING, ILL. 

CRUDE  ASB ESTOS 
D I R ECT F R O M  M I  N ES 

I P R E PA R E D I R .  WI .  MART IN ,  
ASBESTOS FIBRE OFFICE , ST. PAUL B U I L O I N G  
f o r  Man ufach·rers use 220 B 'way, New York . 

BRISTOL'S 
Recording Instruments 
For Pressure, Temperature and 

Electricity in all ranges 

I N !'l URJo� SA FE & E{: O N O lUICA L 
OPERATION 

Write for Catalog T. stating conditions 
H E  BRISTOL CO., Waterbury. Conn., U .S .A 

New York, 114 Liberty Street Chicago, 753 Monadnock Building 

THE DIAGRAPH 
(Trade Mark Registered) 

The I mproved Stencil Cutting Machine 
r s a saving of 90 per cent in your Ship-

pinQ" l}���r�m:��;�rrf ����id���n1:ee 
illustrated booklet describing the 
Dlagraph and OUf u No ElTor " Sys

.tem of shipping goods 
Amerl(>sn Dlagraph Co. Second Street, St. Louis, U. S. A.. 

COMPLETE 
ELECTRIC LIGH T OU TFI TS 

For Yachts, Launches, Residences, Etc. 
We are specialists and have all sizes of the finest outfits that 

money ean buy. guaranteed fully. \\fe contract to install any
thing elect\i(�:tl in �ny boat no mattel' how large or small. 

Our standard outfits can be Installed by anyone with the detailed 
directions furnished. 

Ineandeseent and Arc SearchUghts. 
For catalogue and details address Electricai Department. 

RICHARDSON ENGINEERING CO., Hartford, Con n . 

T H E " L EA D E R." 
H H. P. (iasolene Auto-Marine Engine 

Built like a watch. Eeautifully Finished. Accu
rately Constructed. Light, Strong, Reliable, and 

No:seless in operation. Suitable tor launches 
from 15 to 19 feet in length. Price complete, $75 net, no discount, Thoroughly guaranteed. 

�������:�1i��i;�1. 
M���f:;:r�1sb�ptive Cata-

CLAUDE SINTZ, 
292 S.  Front St . ,  G rand Rapids, 

Electrical Eng ineerin g  
and Experimental Work o f  Every Oes, ription 

We bave every facility tor producing first-class work 
prompt1y. Our factory IS equipped with modern ma
chinery throughout. 

C. F • ., P L ITDORF 
Engineering Dept. 17-27 Vandewater St., N. Y. City 

�\�� ���M �041@��a.@) 
Toledo Ohio.U 1"h 1 2 6  V u lcan Place 

e VUlcan Iron Wor,,"s Co. 

Scientific American 

Advice to Boat Buyers 
Before you buy Any boat, hnnt by Any manufacturer, selling at Any price, ask: 

First-Is your hull guaranteed against puncture. and will you pay for repairs if it is punctured? 
Second-Is your hull guaranteed against leaking, water-logging, and open seams? Third-Is your hull equipped with air-tight compartments, and guaranteed aE safe asa life-boat? 
Fourth-Will you guarantee Absolutely the speed of you various boats, and will you take them 

back and refund the purchase price if they do not make the speed guaranteed? 
Pifth-Is your engine guaranteed to be free from defects in workmanship and material, 

commercially accurate, perfect running, and will you, in case of my inability to run my engine, send 
a man to start it for me? 

Mullins Pressed Steel Boats 
A,.e Sold Unde,. the Above Absolute Gua,.antee 

FEBRUARY 23, 1907, 

STEA M US ERS 

aainbow Packing 
The original and only genuine 

red sheet packing. 
The only effective and most 

economical flange packing in ex

istence. 
Can' t blow Rainbow out. 
For steam, air, hot or cold 

water, acid and ammonia joints. 

Beware of imitations. 

They are built of smooth, pressed steel plates, with air chambers in each end like a life boat. The 
smooth, steel hull has handsome lines, and glides through the water with the least possible resistance 
-they are faster. more durable, and safer-they don't crack, leak, dry out or sink-are elegent in 

Look for the trade mark-the 

word Rainbow in a diamond in 

black, three rows of which extend 

the full length of each roll. 

Manufactured exclusively by 

PEERLESS RUBBER nFQ. CO. 
16 Warren St., New York 

design and finish. ' 
Write For Our Large Illustrated Catalogue of 

Motor Boats-Row Boats-Hunting and Fishing Boats. 
The W .  H. Mullins Company, 118 Franklin Street, Salem, Ohio. 
���������������---

��GRIFFIN2'D.lL 

Price t2.60 each 

The Greatest Pulverizing Machine 
in the World 

Used Wherever Portland Cement is Made 
OVER 50 PER CENT. OF THE PORTLAND CEMENT MANUFACTURED IN THE 

UNITED STATES TO-DAY IS GROUND IN THE GRIFFIN MILL. 

The Griffin Mill pulverizes more cement than the combined output 
of all other machines used for this purpose. 
Thorougbly tested by continually successful and constantly increas
ing use during the past sixteen years. 
Portland Cement Clinker reduced from � inch to required fineness 
in one operation, with no auxiliary apparatus. No other machine 
made will do this. 
Buy the GRIFFIN MILL and get the BEST. It holds the world 

record from every standpoint. 
Send for Catalogue and full inforIllation. 

Bradley Pulverizer COIllpany, 92 State St., Boston 

Bausch & Lomb Send First for the I.H.C. BALSAM 
Microscopes Catalogue 

a re used in the leading 
la boratories everywhere. 
If they were not the best 
they would not be so uni
versally used. If you are 
about to buy a  microscC?pe 
for any purpose1 wnte 
first for a catalog of 
Bausch & Lomb Micro
scopes and Accessories. 

Bausch & Lomb 
Optical Co. 

R O O H E S T E R .,  N .V. 
NEW YORK BOSTON 
WASHINGTON CHICAGO 
SAN FRANCISCO. 

Before .tns�al1ing a gas and gasnlin e  engine for any purp08e, It Wl11 pay you to obtnin and examine carefully the I. H. C. gasoline engine catalogue. It tells and shows by means of many illustrations the e�cellent features of construction and operation which gIve I. H. C. engip.es their superiority. By reading this catalogue carefUlly you wiH p1ace yourself in position to deCIde accurately what engine is best for you to buy. 
l'u

lrn¥Sh
Cab�a�d:�� to���l��t�ng�erc:�� a,:;;g:a�8���� at 1east cost. They are strong and simple, sturdy and dependable, powerful and durable. Send to-day for catalogue. I.H.C;. engines are bUIlt in the following style and sizes: 

VertICal, 2 and 3-H. P. 
HoriZOntal { (Station ary and Portable) 4, 6, 8, 10. 12, S IiI and 20·H. P. The I nternatio nal Harvester Company of America. Inc. 

t C MODl'oe Street, Chicago, 111. 

8 c·alo � Ail val'ieties at loweSt pnces. Best naur

.

oad 
Track and \Va./Ion or Stock Sca}e� made. 
A1so 1000 usefu1 artICles. inCluding Safeb, 
SeWIng �lachines, Bicycle�, Touls. etc, i:':ave 

Money. Lists Free. CHIC.AGO SeAL" co .. Chicago. Ill. ------_._----_ ... 

This watch on ly $2 1 
In offering this fine high grade 

Hampden watch at $2 1 ,  we be
lieve we are glving readers of the 
ScIENIIFIC AMERICAN the greatest 
lVatch value ever offered for the I 

SANITISSUE 
A New 

Toilet Paper 
Treated with aromatic 

Canada Balsam, which 
makes it the softest and -8tl"onge8t toilet paper 
made. Antiseptic, and 
qomes wrapped in parchment in sealed cartons. 
Costs no more than common makes-lOc, 15c, 25c. 

a!;�fie����n�t���it��'��if�r�a':!�toJ���:1gi of price. 
SCOTT PAPEII CO.. 504 GLENWOOD AlE •• PHILADRPllIA. 

We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven homs ONE CEJ'IOT. No 
\Vicks, No �moke. No Odor. 
Absolutely safe. THEY SELL AT SIGIrr. 
Exdusive territory to good agents. �Write for 
C�'l��qeOaS�&�cUght CO. Dep\ G, Chicago 

Merkel 
Motor 
Cycle 

The only comfortable, non-injurious motor 
cycle on the market, built on the latest model, 
including the famous H Merkel "  motor, Grip 
control, and Spring Frame and Fork, abso
lutelythe saiest and speediest roadster or racer 
yet made. 

Write for Catalogue and Pricelfl 
nERKEL MOTOR CO. 

1092, 26th Avenue, Milwaukee, WI •• 

16 'to �1 South Clinton Street.. 



HON. JOSEPH H. CHOATE. 

PROF. CASSIUS J. KEYSER, 
O F  COLU }.·t DtA. (Department of Mathematics.) 

ANDREW S. DRAPER. 
NEW YORK STATE COMMIS· 

SIONER OF EDUCATION. (Department of Education.) 

1 6  VDLS. 
? • ? • ? • ? • 1 ? ? • ? • ? • ? • ? . 

? • 

? ? 
• · 

? The NEW AMERICANA ? 
? · 

is the only referen ce publication which covers the enti re realm of human 
knowledge an d which brings this proven knowledge down to the exact present. 

? 
· 

? T H E  A 1VI E R I CANA is the Great Question Answerer of the age. ? 
• 

Startin g  at the very begi n ni ng, every department of Scien ce, of H istory, of • 

Literature, of Religion-of the thousand and on e subj ects which in terest 

? and uttract the h uman mind-al l  are incl uded with i n  i ts pages. ? • 

WHO CAN ANSWER ? • the coun tless questions of the i n quiri n g  m i n d  of the chi ld ? 

• 

? · 

Over 2.000 scholars and experts have. in THE AMERICANA. 
supplied the knowledge and inforJnation which enables parents to ? answer these questions accurately-inforJnation whic h can be found ? 
in no other reference publicatio n .  

Knowledge has in creased so rapidly d uri n g  recen t years that no m i n d, 
? however well train ed, can grasp and retain the exact facts con cerni n g  any ? • si mple subject. • 

TH E A 1VI E R  I CANA is the on e publ ication that, coveri ng the entire 

? field of h uman knowledge, appeals equal ly to the chi ld ,  the parent, the ? • scholar, the man of busi ness, the lawyer, the physician,  the clergyman • 

and the librarian . 

? • 

? · 

? • 

? ? • • 

" TAKEN all in all we have no hesitation in saying that 
this great American production, in the extent and use

fulness of its contents, in its technical arrangement, in its original 
conception and brilliant performance, is without a peer ."
Rev/e'lo oj Re'l'/e'Ws iUagazt"Jl('. 

? • ? • ? • ? • ? • ? • 
? 

. ? • 

? • 

? · 

? • 

? ? • 

No mere advertisement 
can convey an adequate 
idea of the vast interest FREE 01  REQUEST 
and immense utility of the 

AM ERICANA, or of its exceptional value and sumptuous appearance. Let us send you therefore 
a handsome 120-page book containing specimen pages, maps, full-page plates. duo
tones. color plates, and text i l lustrations. with portraits of celebrities. full-page photo
graphic plates of the m ost i nteresti ng and u p40-date subjects--The A mericana being 
the best ill ustrated of all reference works. With the object of making the AMERICANA 
quickly and widely known, before placing the work in  the hands of dealers for general d istr i
bution, we will accept orders d irect at a large reduction from the established price. Those in
terested are requested to make application immediately. The work is sold exclusively in con
nection with the S C I  E N  T I F i e  AM E R I OA N and cannot be otherwise obtained. 

.. ---- REQUEST BLAN K ____ ... 
SC I ENT IF IC  AM ER I CAN COMP I L I NG  DEPT.  

258 F I FTH AVENUE, NEW YO R K  CITY 

GENTLEMEN : Please send, without expense to 
me, your 120-page Book of Specimen Pages, Maps, 
Duo tones, Color Platt's, Portraits, etc . ,  of the N E\V 
A M ERICANA, with particulars regarding prices and 
your easy-payment plan . 

Name . • . . . • . . . . . .. • • • . . . . . • • • . . . . . . . . ........................................... 

Occupation. . . .......•••......••••••..•...••••••••••.••••••••••••••..•..... 

Street . . . .........••••••••••••••••••... .................................. ......... 

Town and State • . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... 

...--- CUT OUT AND MAIL TO· DAY ___ II 



No Tool Experience Necessary-Costs but a Trifle. 
You need only a set of Brooks Patterns-a little lumber, .11arc!\\·are. 

common household tools-and your spare time. 2 1 . 3  I I  people bu ' It 
boats last year by the Brooks system. WHY NOT YOU ? 

The Brooks System consists of exact size patterns and 
fully illustrated instructions. The patterns are printed on 

heavy paper and there is a pattern for every piece of the boat. 

The instructions and i llustrations thoroughly cover every step 
of the construction. Each boat has its special instruction sheet. 

We tell you how to lay a certain pattern on a particular piece of 
material-how to mark and cut it out-how to fasten it into place w i t h  

the right size nail, screw or bolt. W e  then show you an illustration of 
the work properly done. 

We give you an itemized list of all the materials required-telling how 
the l 11mber should be dressed and purchased without waste. 

A Business Opportunity 
There is a big profit in boat building. Seventy-five per cent. of the selling

price of boats is for design-labor and the boat factory's big profit. W e  
furnish the design-you put u p  the boat and 
get the profit. We have established hundreds 
in the boat-building b- lsiness. One man built 
twenty-seven boats from the one set of patterns 
last year. You can supply your customers with 
any kind of a boat they desire-racing-semi
speed or family launches- dories-tenders
tarpons - stern-paddle wheelers - sail-boats
larks-skip jacks - skiffs - row boats - duck 
boats and canoes. 

SPEED. W e  can give you 28 miles 
per hour with 60 Horse Power engine 
-20 Iniles with 1 5  Horse Power - 16 
Iniles with 10 Horse Power-8 miles 
with 2 Horse Power - all proved over 
Ineasured courses last year. 

Why You Should Use the Brooks System 
W e  are the Originators of the Pattern System of Boat Building. Our goods are Standard. We 
have continually improved and perfected our System. We have the largest factory of its k ind 
in the world .  (Covers 20 acres of groun(l and nearly 1 0  acres of floor space. )  We own the standit'?" timber-cut and manufacture it ourselves-do this where the timber grows . You pay no 
mIddleman 's profit. We are the largest retailers of marine hardware and boat fittings i n  the 
United States. \Ve buy in enormous quantities i n  the open market and at right prices. \Ve sell 
right. We handle not only one part of a boat or frame, but every part and piece entering into the 
construction of a boat-framing-planking-decking-hardware and fittings- com plete or i n  
part as you desire. O u r  frames are all made by duplicating machinery-each part is J:erfect 
and accur':ltely fitted. Every pattern is worked out scientifically and the result is both artistic 
and practIcal . Your boat is an assured success. Get our catalog for prices on all parts and 
materials. O u r  No.  5 - 1 6- foot launch. frame with patterns to finish , $ 1 5 .00. O u r  No. I S-
2 � -foot speed launch , frame with patterns to finish, $20.00. These an' regular prices 
lIsted in our catalog-other frames in proportion . Patterns are absol utely free with all 
knock-down frames. \Ve sell for less than it costs others to manufacture . We offer 
the largest and most complete line of boats of all kinds --for all purposes. 
Special freight rates and quick dispatch on foreign shipments. We prepay carriage 

S S 
charges on patterns to any part of the world.  

� rE� 
REDUCED PRICES. Pfltterns of fil l  row boats and canoes $r . 5 0  to $ 2 . 00.  Launches 

and sail boats under 2 I feet $4.00 to $5 .00. From 21  to 30 feet $5 .00 to $ 1 0.00. 
Satisfaction guaranteed or money refunded. 

Don 't fail to get our big FREE Catalog. 
It fll l l v  ill ustrates our big line of boats. Contains a ;rumber of testimonials from amateur 

builders and photographs of the boats they have bUIlt. 

BROOKS BOAT MFG . CO. 
OR I G I NATORS OF TH E PATTERN SYSTEM OF BOAT B U I LD I NG .  

422 SHIP ST. SAGINAW, MICH. U. S.A. 
( fORMERLY O F  BAY CITY, MICH .) 
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