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BATTLE TEST OF A 12-INCK TURRET. 

A battle which was not a battle but an expert test 

of war materials, took place on May 27 in the 

waters of Hampton Roads, between two' modern moni­

tors_(if there can be such a thing as a modern moni­

tor) the "Arkansas" and "Florida," when a 12-inch 

ohell was fired at a distance of a few hundred yards 

from a 40-caliber gun of the "Arkansas" against the 

inclined turret port plate of the sistEr ship "Florida:' 
The shell did not get through, neither did it cause any 

serious structural injury to the turret, its turning 
gear,  or its interior. 

The "Arkansas" and· "Florida" belong to a class of 
four monitors which were authorized, in a moment of 
panic, by Congress during the Spanish war. The 
SCIENTIFIC, AMERICAN protested strongly against the 
construction of these out-of-date craft, and predicted 
that it would not be many years before they would be 
regarded as practically useless. The prediction has 
come true. These four ships are to-day -too low, too 

slow, and altogether too unsteady as gun platforms, 
to be reckoned as any serious part of the navy.

' 

Hence the recent decision of the government to use 
the "Arkansas" as a target for modern gun fire, to de­
termine how far the results obtained at the proving 
grounds could be duplicated op. the sea, and incidental­
ly to learn a great many other important things about 
the behavior of a shU> under fire, was highly com­
mendable. The practice of using obsolete warships as 
targets is not new. Some seven or eight years ago 
the British navy moored the old battleship "Belle Isle" 
in shoal water and hammered her until she sank ; and 
recently the same thing was done with the British 
battleship "Hero." The French, moreover, are 'patch­
ing up the big battleship "Jena" with a view to put­
ting her to similar hard usage. 

A shell from one of the 12-inch guns of the 
"Arkansas," filled with high explosive, was fired at a 
range of about 350 yards, and with a charge so reduced 
that the striking velocity would be about the· same 
as that at a range of 5,000 yards with a full charge 
of powder. It struck the inclined -turret port plate, 
just to the right of the starboard ,gun, and the energy. 
of the blow seems to have been entirely absorbed by 
the outside plate which was cracked but was not pene­
trated. Dummy men which had been placed inside 
were found to be in their original positions. The port 
gun was intact, the ammunition hoist and the various 
mechanisms were found in good condition. This re­
sult is paiticularly gratifying when we remember that 
this armor is not the Krupp steel now used on our 
ships, but the old Harvey armor of twenty to twenty­
five per cent less resisting power. It is probable that 
Krupp steel would have defeated the shell entirely.' Im­
mediately after the blow was struck, it was found 
that the turret turning gear was in perfect condition. 
AltogElther, the test is considered t;>· have established 
the correctness of the desig'n of this, the most im­
portant military element in a battleship. 

At the after end of the superstructure there had been 
erected a tower, or skeleton mast, at the top of which 
was a fire-control platform. The mast consist�d of a 
large number of hollow steel tubes, tapering from 2% 

inches in diameter at the bottom to 1% inches at the 
top; which were laced or trussed spirally into a tower 
150 feet in height and tapering from 25 feet at the 
base to 10 feet at the top. Against this was directed a 
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fire of four 4-inch shots and one 12-inch. Although 

every shot got home, the tower, in ,spite of its being 

badly cut up, was still carrying its fire-control plat­

form intact. After the attack a naval constructor 

climbed to the top of the tower and found that the 

speaking-tube leading down to the deck- was workable, 

and this in spite of the fact that it had been somewhat. 

damaged. The electrical wiring was also found to be in 

good order. As the result of this test the Board have 

agreed that the skeleton type of mast is greatly su­

perior to the tubular type. I t  is gratifyjng to know, 

that masts of this kind, are provided fot '
in our four 

20,000-ton ships of the " Delaware" ..class. The next 

experiment carried out, against the "Arkansas" will con- ' 

sist in firing torpedoes at her, first while she is pro­

tected by torpedo nets, and secondly, when she 'has no 

protection of this character. The test should throw 

some much-ne€ded light upon the question of water­

tight compartments and a'nti-torpedo bulkheads. 
• «., • 

THE CAPACITY OF THE SUBWAY. 

The results of the exhaustive examination of traffic 
conditions in the Rapid Transit Subway made by B. J. 
Arnold have been embodied in a report to the Public 
Service Commission, which 'contains many valuable 
suggestions for increasing the traffic capacity. 

It is  believed that the present rate of train move­

ment of thirty trains per hour in one direction upon 

each track can be increased to forty trains per hour, 

by installing automatic closing-door signals upon the 

cars ; by providing speed control signals auxiliary to 

the present block Signal system at the approaches to 

the stations; and by providing more .doors in the sides 

of the cars. To make these changes effective the 

obstacle presented by the present cross-overs in the 
tracks at Ninety-sixth Street station should be re­
moved, and the station should be double-decked so as 

to provide two a dditional express tracks in the sta­
tion. 

The train capacity of the Subway cannot be in­
creased by increasing the spee d  of the trains, as the 
increased length· of the signal blocks necessary for the 
higher speeds more than offsets the advantage of the 
increased speed. But a great increase in the capacity 
can be realfzed by lengthening the trains. Mr. Arnold 
suggests the running of seven-car local trains and ten­
car expresses, both at the rate of 40 miles an hour. He 
estimates that if this be done, the capacity of the 
present Subway will be increased 75 per cent. 

Although double-deck cars are considered to be im­
practicable for subway operation, the question of 
using wider cars should be carefully considered in 
planning future subways; and in order to secure the 
maximum possible capacity, tests should be made to 
determine more accurately the distance required to 
bring a train to, rest from full speed when the emer­
gency stop is used. 

. Finally, the report suggests that to secure maximum 
capacity, future subways should be deSigned with 
double-decked stations, provided with double tracks for 
each main line; this would permit of the operation of 
ten-car trains on a 60-second headway on each track, 
thus providing a. carrying capacity of three times that 
of the present subway. 

. 1. . 
RECTANGULAR LATTICED COMPRESSION MEMBERS IN 

BRIDGES. 

If engineers had as certain knowledge of the strength 
of the built-up compression members of modern bridges 
as they have of that of the tension members, the fall 
of a Quebec bridge would be well-nigh impossible, and 
the last cause of anxiety about such structures would 
be removed.  When the total load to be taken by a ten­
sion member is known, it is  a 'simple .matter to put 
into the eye-bars a sufficient section of steel t o  insure 
that the stress upon each square; inch of the member 
cannot possibly exceed a certain

' 
figure, far below the 

known strength of that steel. Hence it is that prop­
erly designed modern steel bri�es are never known 
to fail in the tension members. It is the compression 
members that are the first to go. 

The uncertainty as to the actual strength of such 

huge built-up members as are found in bridges of the 
size of that at Quebec and BlaCkwell's Island arises 
from the lack of sufficient knowJe!Ige as to the resist­
ing strength of the steel when, unlike the simple eye­
bar, it consists of a complicated assemblage of plates, 
angles, splices, and stiffeners, depending for its strength 
upon an accuracy of workmansI¥p. which, in members 
of this huge size, it is almost impossible to obtain. 

Thus the Blackwell's Island Bridge chords are made 
up of four vertical webs or built-up plates, four feet 
deep and, say, five or six inches in, thickness. Now a 
solid plate, four feet deep, five inches thick, and forty 
feet long, if stood on end wOiIld carry a certain load, 
before it began to bend transversely to its plane. But 
if that web consisted of, say, seven or eight thin plates 
riveted together, it is evident that it would begin to 
bend under a. much smaller load than the solid plate. 
How much smaller? No one can exactly say; and here 
is one of the elements of uncertainty affecting the 
design of large compression members. 
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Now let us suppose that instead of one built-up weil 
we take four, and stand them up side by side in paral­
lel planes, with intervals of eighteen inches between 
them. The total load they would carry without bend­
ing or buckling would be probably just four times as 
great as was carried by the one. The total, however, 
wou,ld be ridiculously small compared with the total 
section of 1,119 square inches of steel, which is the 
amount in the largest chord section of the Blackwell's 
Island Bridge. I 

If, however, these four webs were to be connected 
together throughout their whole height, so that instead 
of acting independently under the load, they would be 
held together, and must defiect, if they did so at all, as 
a whole and in t�e same direction, it is evident that 
they would carry a much greater load than when they 
stood up as four, unbraced, thin, and long plates, with 
nothing but their own very slight individual stiffness 
to hold them in their true vertical planes. Moreover, 
the amount of additional load the four webs, as thus 
braced, together, would carry without buckling, would 
evidently depend upon the strength of this bracing, or 
stiffening. 

The simplest and at the same time the weakest form 
of stiffening would be to rivet a series of fiat plates 
across the four edges of the webs, at stated intervals, 
as was done between the edges of the two inner webs 
of the Blackwell's Island Bridge. 

A better way would be to rivet a complete trusswork 
of light steel angles. or bars, across the edges of the 
four webs, as was done across the whole width of 
the Quebec chords, and across each outside pair of 
webs in the Blackwell's Island Bridge. (Although it 
should be remembered that the latter trussing, be­
cause of its slight depth, is, for a given weight of l at­
ticing, greatly inferior to latticing which extends the 
full width of the chord.) The webs, as thus stiffened, 
could· be loaded,' either until the lattice bars broke, or 
the lattice rivets sheared off, or the webs buckled be­
tween the points of attachment of the lattice trussing 
to them. However, the latticing would fail and the 
webs buckle at a load per square inch far below the 
maximum crushing strength of the steel in the webs. 

If, however, steel cover plates, wide enough to cover 
the width of the four webs, were to be riveted down 
their full length, the rivets being driven but a few 
inches apart, and so tying the edge of each web se­
curely to the cover plates, the four w ebs would be so 
securilly held in their true planes, that the loading 
might be carried up far nearer to the maximum 
strength per square inch of a short length of steel of 
the same quality. It it were desired to develop the 
strength of the webs still further, internal transverse 
plates or webs might be riveted between them at their 
center. 

The whole question of the strength of exceedingly 
large compression members of the rectangular three­
or four-leaved type is in a most unsatisfactory state . 
Formulre which s�em to have been ·lrustworthy for 
small compression memberlil have failed for such large 
ones as those at Quebec. The cause for uneasiness 
about the Blackwell's Island. Bridge lies in the fact 
that a new system of stiffening has been adopted 
which, theoretically, at least, is inferior to that used 
at Quebec. The combination of two shallow latticings, 
joined by a set of fiat tie-plates, is essentially hybrid 
and its strength is difficult to determine.  A bottom 
chord carrying the enormous loads of those at Black­
well's Island .should have been stiffened by the third 
or cover-plate system of the three above referred to, 
and not by a combin;ttion of the first two. 

There is only one certain way to determine whether 
these chords are able to take care of the enormOU3 
loads which will come upon them, and that is to build a 
model of, say, one-third full size, and test it to destruc­
tion in a testing machine. We care not how expert 
may be the Board that investigates the bridge-its 
findings with regari'. to these chords of novel and 
untested type will be based largely upon the theories 
which received such a staggering blow when the Que­
bec bridge fell . 

As we go to press we are gratified to learn that 
Comptroller Metz has appointed a well-known firm of 
engineers, not in any way connected with the Bridge 
Department, to make a thorough computation of the 
strength of the bridge. An independent examination 
is also being made by Prof. Burr ; and the Bridge 
Department will thus have the advantage of a double 
check upon the work. In any case we trust that a 
model will be made and tested. The cost would be but 
a few thousand dollars, a consideration that should 
have no weight in a bridge costing some twenty-three 
million dollars. 

• 1'1 • 

Military experts are satisfied that the balloon offers 
an excellent means of l ocating the positions of the 
enemy and that the danger to the men in the balloon 
is not so great as h!).d been heretofore supposed. By 
the aid of photographic apparatus and field glasses 'the 
enemy may be located at distances ranging from five 
to fifteen miles, according to the condition of the 
atmosphere. 
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PERMANENT PRINTED RECORDS ON LINEN. 
BY DR. WILLIAM J. MANNING, OF THE GOVERNMENT PRINTING 

OFlI'ICE. 

Perhaps nDthing can be mDre interesting in a 
way, to' the general histDrian, scientific and literary 
man than the certain knDwledge Df the fact that 
his writings and printed recDrds Dn all sub­
jects, inclusive Df even phDtDgraphic reprDductiDns in 
the fDrm Df "half-tDnes," may be handed dDwn to' those 
whO' will come after us thousands of years hence. In 
the cburse Df a study of various materials suitable for 
the permanent preservation Df valuable literary works, 
I investigated, amDng other fabrics, the linen wrap­
pings used by the ancient Egyptians to inca�e the 
bDdies Df their dead. A specimen Df such linen was 
Dbtained from the MetropDlitan Museum of Arts, New 
YDrk city, by the writer, and the age of the fabric is 
certified by the curator of Egyptian antiquities of the 
Museum. Of interest pDssibly to the histDrian and 
Bible reader as well a s  thDse whO' reverence and IDve 
the work Df the ancients, is the fact that the wrap­
pings in questiDn were taken from the body Df King 
Merenptah, whDm the Bible mentions as being the 
PharaDh whO' Drdered the eXDdus Df the Jews from 
Egypt. The age belongs to the Nineteenth Dynasty, 
which would apprDximate the age Df 3,400 years, a 
tremendDus space Df time when Dne StDPS to' CDnsider 
the matter. _ 

The writer, while Dbtaining the fabrics and. IDDking 
Dver the various specimens submitted to' him, was 
very fDrtunate to' Dbtain by mere accident a piece 
containing pitch or bitumen spots, with which latter 
agent the Egyptians affixed the bDdy to' the inner 
cDffin and which prDcedure is describc··-. by Pliny "Lnd 
HerDdotus. The SPDtS appealed rather strong�y co the 
writer from the fact that they wDul.:'_ seer..:;. to" cDnsti­
tute conclusive prDDf Df the lasting and non-fading 
properties Df printing ink as manufacturEd and used 
to-day the world over. 

The basis of all black printing ink is lampblack Dr 
carbDn (SDOt) to' which is added and blended boiled 
linseed Dil, to' serve as a vehicle, the Dil being thDr­
Dughly'mixed with 

-
the lampblack, Dr "milled," as it 

is knDwn technically to' the printing ink industry. 
Varnish, glycerine, and a vDlatile dryer are sDmetimes 
added to'. meet the variDus requirements Df the printing 
trade, but the basis is, Dr shDuld be, always carbDn 
(lampblack) and boiled linseed Dil fDr black printing 
ink. 'J'he lampblack is Dbtained frDm a res inDUS ma­
terial simila r  to' the bitumen- Df the ancients that left 
the SPDtS Dr impressiDn Dn the linen. 

The manner Df receiving the ink impressiDn as 
Dbtained Dn paper Dr even linen fabric is made up Df 
both a mechanical and a chemical uniDn. By a chemi­
cal union I mean the fact that the linseed Dil carries 
a certain prDpDrtiDn Df the carbDn Dr l ampblack intO' 
the agent printed upDn, thus staining the parenchyma 
Df the cellulDse cell.  By a mechanical uniDn, I mean 
the excess ink that may lodge Dn the surface Df the 
agent minted upDn by virtue Df its adhesiveness. 

In the Egyptian mummy wrappings to' which I have 
already referred the bitumen . stain Dr chemic uniDn 
has remained untO' this day, as wDuld the stain Dr 
impressiDn Df printing ink had it been SO' received, 
beYDnd all dDubt. As a further prDDf Df this state­
ment and the unchanging cDIDr Df carbDn (lampblack) 
nDte shDuld be tak�n Df the color Df cDal, almDst pure 
carbDn, which fDr ages has retained its cDIDr. 

Lehner has called attentiDn to' the lasting prDperties 
Df linen fabrics as used by the ancients, and urges 
It better quality Df printing paper cDntaining a larger 
prDpDrtiDn of linen fiber. The DbjectiDn to' paper, 
vi-hether it is cDmpDsed Df cDttDn, linen, Dr WDDd fibers, 
as CDncerns printed recDrds fDr a IDng periDd Df time 
might be thus summarized: 

The fact that all paper is cDmpDsed Df very shDrt 
fibers held tDgether by a glue Dr size- and the initial 
pressure given by the heated cylin':ers Dn the paper­
making machine may btl urged. Certain kinds Df 
blDtting paper may be mentiDned as an unsized Dr glue­
less paper, the fibers being held tDgether by pressure 
Dnly. The best grade of bDDk paper may be cited as 
an engine-sized Dr glued paper. LDng periDds Df time 
Dr expDsure to' dampness may disintegrate the size Dr 
glue that hDlds Dr binds the fibers tDgether. If YD_U 
are sufficiently interested, wet a piece Df paper and nDte 
hDW easily the printed sheet drDps to' pieces. 

. 

The bleaching prDcess to' which the paper stDck is 
subj ected WDuld seem to' fDrm a very impDrtant fea­
ture in cDnnectiDn with the lasting prDperties Df paper 
alsO'. ChlDrine and bleaching pDwders are used ex­
tensively fDr this purpDse, and the difficulty seems to' 
be that when the elements are remDved which gO' to' 
make up the variDus cDIDrings, bDth natural and arti­
ficial, Df the paper stDck befDre being bleached, the 
chlDrine prDbably cDmbines chemically in the fDrm Df a 
chID ride 0'1' a hYPDChlDrDus Dxide indirectly, frDm the 
fact that the chlDrine will unite with nearly all ele­
ments directly save DXygen and a few Dthers. Very 
likely fDr this reasDn it later exists as a weak acid 
in the paper stDck, prDbably as hYPDChlDrDus, when the 
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finished paper is acted upon by the mDisture Df the 
atmDsphere. It  is known that hYPDchlorDus oxide will 
unite with water to' fDrm hYPDchlDrDus acid. It js 
therefDre a difficult matter to' neutralize the bleached 
paper stDck because Df this chemical cDmbinatiDn. 

. The effect Df the process just def'cribed is nDticed 
when the average bDDk printing paper is expDsed to' 
the air, even under CDver, fDr any length Df time. 
NDte, if YDU are interested, the light yellDw tinge that 
makes 'its appearance, fDllDwed in due CDurse Df time 
by a dark yellDwish green hue. This cDnditiDn is fDl­
IDwed later by an increasing brittleness to' such an 
extent that Dne hesitates, in SDme instances, to' turn 
a leaf dDwn fDr fear Df cracking the sheet. The yellDw 
tinge is nDt nDted SO' early in papers whDse surfaces 
are sized, be�ause the film Df the size very likely prD­
tects the hYPDChlDrDus Dxide frDm the air. SDDner Dr 
later it makes its appearance as a slight discDIDratiDn. 
This chemical actiDn, as the result Df bleaching, must 
necessarily gO' Dn until the sheet is disintegrated. . Al­
thDugh we have no pDsitive prDDf vf this latter state­
ment, yet it is knDwn that the SIDW cDntinuDus chemic 
actiDn, once in mDtiDn, must cDntinue as IDng as there 
is material left upDn which to' perfDrm its wDrk. 

The first paper makers used the sun to' bleacli their 
paper stDck, and while they were never enabljld by this 
methDd to' Dbtain the extreme whiteness Dbtained by 
the use Df chlDrine by modern paper makers, yet their 
prDduct dDes nDt ShDW the chemic actiDn just de­
scribed and the bleaching appears to' have been aCCDm­
plished in a perfectly natural and harmless manrier. 

In linen fabric Df a very fine mesh and texture and 
Df an unbleached variety, the objectiDns raised against 
�he paper, it would appear, are easily DverCDme. The 
fact that Dne can be always sure Df the absDlute purity 
Df the linen SO' used as cDmpared with the uncertainty 
Df even linen paper and its cDmpDsitiDn, is very im­
pDrt!lnt. The printing impressiDn SO' received upDn the 
fabric is beautifully clean cut, and stands DUt as dis­
tinctly as, if nDt mDre SO' than Dn paper. Even halftDne 
cuts can be printed Dn linen. 

There is also the added fact that the fibers Df linen 
are very IDng, and as such are twisted intO' threads and 
these threads WDven in such a manner that each suc­
ceeding thread IDcks the Dther in place in a mechani­
cal manner, as in the ancient Egyptian wrappings 
which have defied time itself, even when expDsed to' 
the elements and the careless usages of ages. 

The further' fact that the linen may be used in. 
its unbleached state- unacted upDn ·by chemicals used 
fDr bleaching purposes, ·and the very impDrtant feature 
that the printing ink impressiDn cannot be remDved 
frDm the fabric, which is pDssible with cDmparative 
ease even when parchment is used as the' substance 
printed upDn, are twO' excellent reaSDns why linen 
shDuld be used fDr dDcuments which are intended to' be 
permanent. 

It has been propDsed, and the matter is nDW befDre 
the JDint CDmmittee Dn Printing Df CDngress fDr 
actiDn, to' print upDn linen sheets precisely the same 
as a sheet Df paper, at the expiratiDn Df the regular 
paper editiDn, twO' cDpies Df the mDre impDrtant gDvern­
ment publicatiDns. It is further prDpDsed to' encase 
each vDlume SO' printed in a' bath Df paraffin wax and 
thus to' seal the vDlume. hermetically 'frDni extraneDus 
Dr atmDspheric influences. 

Taking the year Df 1907 as a basis L will CDSt, ap­
prDximately, to' print twO' linen cDpies Df the revised 
editiDn Df the CDngressiDnal RecDrd, cDnstituting SDme 
5,000 pages, nDt Dver $65 fDr the fabric SO' utilized. NO' 
change in existing printing machinery is necessary 
and it is but the wDrk Df a few mDments to' produce 
the printed linen sheets. 

AERONAUTICAL NOTES. 

Subsequently to' the successful 1,017-fDDt flight Df the 
Aerial Experiment AssDciatiDn's aerDplane, described 
in Dur last issue, the aerDplane was demDlished when 
a flight was attempted by Mr. J. 'A. D. McCurdy, Df the 
assDciatiDn. The machine is being rebuilt, and fur­
ther tests will SODn be made. The builders will dupli­
cate this machine fDr anYDne desiring Dne fDr $5,000, 
delivery to' be made within sixty days. 

On March 30 last the Wright brDthers were gra�, ' 
twO' French patents Dn imprDvements in the cDntrDI Df 
their type Df aerO' plane. These prDvide fDr the main­
tenance Df l�rlU stability by the slight twisting Df the 
outer ends Df the surfaces, and fDr the cDrrectiDn of 
the twisting effect thus prDduced, which tends to' turn 
the machine arDund its vertical axis, Dwing to' the 
greater resistance at the end Df the wings :where the 
greater angle Df incidence Dccurs. This turning effect 
is cDmiteracted by the use Df a vertical rudder and a 
statiDnary vertical plane in. frDnt, and alsO' by the use 
of small vertical rudders between the planes at their 
ends. The latter are used to' increase the resistance 
of the end having the least angle Df incidence, while 
the vertical rudder is Dperated in cDnjunctiDn with the 
rear vertical rudder, to' cDrrect the twisting mDtiDn 
and alsO' to' steer the aerDplane. The patent dDes not 

cover the applicatiDn Df a mDtDr to' the aeroplane, 
the machine shDwn being, like their former machine, 
apparently' Dnly a glider. 

After the experiments Df Farman and Delagrange 
abDve the parade grDund at Issy, Dn May 2, during 
the CDurse Df which the latter's aeroplane failed to' 
make a turn, made a sudden descent, and finally 
landed upDn a taximeter cab, these twO' aviatDrs de­
dded to' abandDn their experiments in France Dn ac­
cDunt of the interference of spectatDrs, whO' crDwded 
upDn the parade ground in dangerDus numbers, and 
alsO' because this field had beCDme tDD small, Dwing to' 
the increased speed' attained by Farman by the use Df 
a mDtDr Df sDmewhat greater hDrse-pDwer. The two 
aviatDrs, whO', as is well knDwn, have similar ma­
chines, betDDk themselves to' Ghent and to' RDme re­
spectively, and Dn May 25 Farman is repDrted to' have 
begun his experiments and to' have made a number Df 
flights in a rather strDng wind. On May 27 he is sai d 
to' have made twO' flights Df 1,600 meters (5,249 feet) 
each. On the latter day, Delagrange remained in the 
air nine minutes and twelve secDnds, while trying to' 
win the $8,000 prize recently Dffered in Italy fDr a 
fifteen-minute cDntinuDus flight. The latter perfDrm­
ance was made in the presence Df King VictDr Emanuel. 

The ' fDurth cDngress Df the InternatiDnal FederatiDn 
Df AerO' Clubs assembled in LDndDn Dn May 27. There 
were representatives frDm the f-ollDwing cDuntries: 
America, Austria, Belgium, England, France, Germany, 
Hungary, Italy, Spain, Sweden, and Switzerland. 
AmDng the questiDns discussed was that. cDncerning 
the ending Df a ballDDn race at the seabDard Df a 
cDuntry, and it was decided that any ballDonist whO' 
gDes to' sea SO' far that he requires assistance to' get 
ashDre will be disqualified as a pilDt, and, if he dDes 
this in a race, the distance he cDvered abDve the land 
will nDt cDunt. . In view Df the airship disaster in 
CalifDrnia Dn May 23, in which a gigantic dirigible, 
carrying sixteen . men, explDded, it was thDught best 
to' take steps to' cDntrDl ballDDning as much as pDssible 
and thereby add to' the safety Df inexperienced aerD­
nliluts. 

Russia is thEl latest cDuntry to' take up aerDnautics, 
and there is a great pDpular interest in the subject 
shDw.n amDng the peDple and by the gDvernment. The 
War Department has dDnated a $2,500 cash prize fDr an 
aerO' plane race, the cDnditiDns Df which are that, in 
case Df war, the aerDplane Dwned by members Df the 
club shall be placed at the dispDsal Df the War De­
partment. The distance to' be cDvered in this race is 
given as 158 miles at an average speed Df nDt less 
than 9 miles an hDur. The new club has jDined the 
I nternatiDnal FederatiDn. 

That the plain ballDDn is nDt as safe as mDst en­
thusiastic ballDDnists assert, is shDwn by twO' seriO' us 
accidents which Dccurred l ast mDnth. On May 19, while 
participating in an internatiDnal race, a Spanish ballDDn 
cDntaining twO' men descended. The experienced pilDt 
in charge was thrDwn DUt and the ballDDn reascended 
with the Dther man whO' had nO' knDwledge Df bal­
lDDning. After being in the air all night, the ballDDn 
came dDwn the fDllDwing day, and the man whO' was 
in' the basket was seriDusly injured by CDlliding with 
variDus Dbstacles befDre the ballDon reached the 
gr;Dund. The Dther accident resulted in the death Df 
Lieut. FDnseca; a ballDDn expert Df the Brazilian army. 
The lieutenant had just arrived frDm France with a 
new ballDon . and was making his first ascensiDn befDre 
the Minister Df War and a large number Df DffiCers 
and pupils Df the military SChDOl. He was in the bas­
ketand was cDmpleting his final preparatiDns, when 
a sudden gust Df.wind snatched the balloDn away from 
the men whO' were hDlding it and it ShDt up in the 
air fDr a distance Df 3,000 feet. I t  then cDllapsed and 
fell to' the grDund with great rapidity. This accident 
recalls a similar Dne which Dccurred in Italy abDut a 
year agO', when a captive military balloon was struck 
by lightning and explDded in mid-air and the Dfficer 
in the. basket IDSt his life as a result Df the fall. 

• ·e· • 
THE CURltENT SUPPLEMENT. 

The current SUPPLEMENT, NO'. 1692, cDntains amDng 
Dther interesting articles a striking cDntributiDn by 
Hel'berL Q. PDnting Dn phDtDgraphing alligatDrs, ex­
cellently illustrated. Mr. GeDrge N. Heath's paper Dn 
the fixatiDn Df atmDspheric nitrDgen in America is CDn­
cluded. Carl G. CrawfDrd writes Dn the treatment Df 
timber and explains the tank methDd. In these. days 
Df prDhibitiDn agitatiDn, Dr. A. R. Cushing's impartial 
review Df the medical value Df alcDhDI will prDve in­
structive. In an article Dn Saturn and his rings the 
well-knDwn French "astrDnDmer Abbe MDreux describes 
ill a pDpular way the variDus aspects Df this very curi­
DUS celestial phenDmenDn. PrDf. S. J. HDlmes CDn­
tributes an excellent article Dn the instinct Df feigning 
death. PrDf. Herbert Maule Richards gives a very 
ludd explanatiDn Df the mutatiDn theDry Df HugO' de 
Vries. OttO' Nairz' describes clearly the PDulsen wire­
less telephDne. Edward A. Martin discusses dew­
ponds frDm the geolDgical standpOint. The usual nDtes 
will be found in their accustDmed places. 



THE AWARD OF THE SCIENTIFIC AMERICAN MEDAL. 
One of the most encouraging signs of the moral up­

lifting of the race is the unmistakable growth in these 
days of humallitarian sentiment. The dignity of the 
human body, the sanctity of human life, are swiftly 
emerging to their full and proper recognition. [The 
report has lain too long at our doors that as a people 
we were so madly bent on the pursuit of wealth that 
we cared little who might fall by the wayside, if only 
the goal were swiftly aChievedj To the question: 
"How much then is the life of a man worth more than 
a saeep?" we have made answer by rolling up a record 
which well exceeds the half million mark of annual 
maimings and killings that may well put us to the 
blush. [In view of the fact that a very large percentage 
of accidents is absolutely preventable, the editors of 
the SCIENTIFIC AMERICAN decided last year to offer a 
gold medal annually for the best device for the protec­
tion of life and limb, exhibited at the expositions held 
under the auspices of the American Museum of Safety 
DeViCe�fter a board of impartial experts had rigidly 
passed on the devices submitted, and our engraving 
shows the obverse of the medal. which is suitably in­
scribed on the reverse. ·1fJiS 2% inches in diameter 
and weighs 51;2 ouncesl Fo��he past few weeks a most 
interesting exhibition 'has been held at the American 
Museum of Safety De,:ices, 231 West 39th Street, New 
York, N. Y. A large number of exhibits were on view 
and the jury was enabled to make a careful and un­
biased examination. The result of their labors was 
made public at a luncheon given at the Engineers' 
Club on May 25, which was attended by about one hun· 
dred prominent industrialists and heads of great cor­
porations. Mr .• Charles Kirchoff, editor of the Iron 
Age, presided, and there were addresses by Mr. T. Com­
merford Martin, editor of the Electrical World, and by 
Dr,W. H. Tolman, director of the museum. A most 
interesting letter from the Rt. Rev. Henry C. Potter, 
D.D., bishop of the diocese of New York, who has ac­
cepted the chairmanship 0��u�¥tiona1 committee

. 
' 

was also read. [The jury f ardJ or the SCIEN­

'rIFIC AMERICAN medal L.was a most distinguished one, 
consisting of Prof. F. R. Hutton, chairman; Mr. H; H. 
Westinghouse, Mr. Stuyvesant Fish, Mr. George Gil­
mour, Mr. John Hayes Hammond, Prof. Sa�uel 'Shel­
don, and Mr. Cornelius Vanderbilt.�'findings of 
such an expert jury will certainly cir�y great weight. 

The award of the gold medal for 1908 was made in 
the field of transportation. It was eminently proper 
that the first med-
al should be given 
for a device for 
safeguarding life 
at sea. What is 
more terrible than 
a fire at sea? The 
dreadful crash of 
collision i s n 0 
worse than the 
sullen, angry roar 
of flames coming 
from a hatchway. 
To prevent fire 
by proper ventila­
tion, to detect fire 
by purely mechan­
ical means, and 
to put out fire in 
inaccessible places 
with the aid of 
live steam is the 
object of the suc­
cessful d e v i c  e 
which has really 
b e e  n "tried by 
fire" in a number 
of instances. 

Scientific AlIlerican 

quh;e such fine adjustment that when installed it will 
not last in service. 

6. Commercial availability. It must not be too ex­
pensive in first cost to install, or in operation to main-
tain. ____ .-----..... 

I;;:' applying their ;�1;S- and . requir�m /'/ 
exhibits shown in the exposition of , the jury 
awarded the medaUtendered by the SCIENTI := AMERI­

CAN [to the Rich· Marine Fire Indicating and Ex­
tinguishing SystemlJ\ The jury was gllid to make 
honorable mention �.-the Welin Quadrant Davit, 
and the Simmen Automatic Railway Signal. A' 
brief description of the successful aevrc�'"WiU prove 

The Scientific American Medal. 

of interest. A I-inch pipe runs to each hold, store­
room, bunker, or other inaccessible or dangerous place, 
where it terminat(;)s with a flat cap or smoke collector. 
Th<lre may be several of these collectors attached to 
each pipe. The pipes from the various holds and 
bunkers are assembled from fore and aft and are car­
ried to the bridge or to the wheel house. Here they 
are arranged in banks in a case, which is practically 
air-tight. Each pipe has a removable smoke spreader 
bearing a number. Directly over the pipes is an 
electric fan which can be actuated continuously or at 
intervals. In front is a clock provided with means 
for making contact with an. electric bell every fifteen 
minutes. It is the duty of the omcer of the watch to 
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turn on live steam, which is one of the best known 
destroyers of combustion. There are two lengths of 
hose provided, so thatifnecessarY"fir� Jan be fought 
in two compartments at the same ti�.several ships 
have been saved by the aid of this simple adaptation 
of what is known as the "plumber's'smoke test." The 
device has been indorsed by Lloyds and other marine 
underwriters, and ships so equipped are given the 
advantage ·of a special rate] For the· benefit of our 
readers we have had photographed the smoke-detect­
ing device as installed on board the R. M. S. "Lusi­
tania," where it will be situated back on the bridge. 
In the "Mauretania" it is housed in the wheel house, 
and the change will also be made on the "Lusitania." 
It will be seen that the apparatus is very heavily 
protected against the weather. There are eight pipes 
on the "Lusitania," as she was built primarily for 
heavy passenger traffic and cannot be regarded as 
essentially a freighter. The steamship "Coamo" of 
the New York and Porto Rico Steamship Company, 
having a plurality of holds and bunkers, has twenty­
two pipes, and instead of being on the bridge, the de­
vice is located in the saloon where it can be seen by all. 
It is most gratifying to note that this invention has 
been thought worthy of installation on the two levia­
thans of the sea. The jury is to be congratulated for 
the faithful performance of their duties, and for. so 
worthy an award. 

After the presentation of the SCIENTIFIC AMERICAN 

medal, the medal offered by Mr. Francis A. Richards 
for the best in the field of motor vehicles was awarded 
to the Non-Explosive Safety Naphtha Container Com­
pany, with honorable mention to the Rutherford Wheel 
Company. The medal offered by the Travellers' In­
surance Company, for the best invention in the de­
partment of mines and mining, was not awarded. As 
soon as the committee of direction, which is composed 
of editors of nineteen technical papers, have decided 
on the field of industry for which the next SCIENTIFIC 

AMERICAN medal will be awarded, we will give ample 
notice to our readers and will give the conditions 
which will surround the competition. 

The A_ount oC RalnCall Over the SurCace of the Earth. 
The discussion of observations on rainfall made first 

by Sir John Murray and later by Bruckner and Frit­
sche permits an estimation to be made of the mean 
rainfall on continents, which is found to be about 30 
inches per year. The rainfall on the ocean is 

more difficult to 
measure, but it 
has been estimat­
ed by Supau; and 
Fritsche, taking 
account of all the 
known facts, esti­
mates the mean 
a n n  u a I rainfall 
for the entire sur­
face of the earth 
at about 36 inch� 
es. Making use of 
this number, it is 
easy to calculate 
that t h e  t o t  a 1 
rainfall amounts 
to 464 million 
millions of metric 
tons per year, 

. 1 , 2 7 2 thousand 
millions of tons 
per day, 53 thou­
sand millions of 
tons per hour, 883 
million tons per 
minute, or 15 mil­
lion tons per sec­
ond. 

• 
Within the lim­

itations 0 f th e 
rules adopted the 
jury decided .that 
a n y  devices, t 0 
c I a i m  consider­
ation, must pos­
sess tlie following 
elements or at� 
tributes, and that 
that device which 

THE RICB: FIRE INDICATING AND EXTINGUISHING 
SYSTEM:. 

TlIE . SYSTEM: INBTALLED ON R. M:, S, 

According to a 
report issued by 
the German Colo­
nial Department, 
the trade in ce­
ment in German 
East Africa is in· 
creasing, not only 
wi th the official 
houses a n d  t h e  exhibited t h e  s e 

qualities to the higest degree should receive the award. 
1. Applicability, wide or narrow. Does the device 

procure safety for a large number of persons, or in a 
great variety of conditions? 

2. Practicability. It must be capable of being used 
successfully. It must not be too cumbrous or intriCate 
to apply or to operate. 

3. Simplicity. It must not be so complicated that 
experts are required to handle it or to keep it in 
repair and operation. 

4. Reliability. It must not be liable to derange· . 
ment, causing failure to work in emergencies. 

l:i. Durability. It must not be so delicate, or re-

set the motor in motion if it is not running continu-' 
ously and to look through the glass front at the pipes.' 
Very little suction is necessary to draw the smoke 
from any incipient fire and it is readily detected with' 
the aid of the electric light which is inside the case. 
If no fire is found the officer "rings in" on a time' 
clock like a watchman's detector, showing that he has 
made the proper inspection. It is customary when 
an omcer comes on duty to make the. same test and' 
to enter it on the ship's log. If there should be' 
any indication of smoke, the case is opened, the cap 
is removed, and a flexible hose is screwed to the end 
of the pipe' a.ad notice ill given the

' 
engine room to 

" LUSITANIA." 

railways, but also with the natives, particu­
larly on the coast. Imports into the colony rose from 
2,482 tons in 1905 to 4,437 tons in 1906, not including 
importations on behalf of the government. While this 
increased trade has chiefly benefited German houses, 
there is nevertheless a chance for other countries to 
take a share. Belgium, for example, has already ob· 
tained a footing. The latter country sends cheaper 
kinds in wooden barrels, while Germany supplies Port· 
land cement in metal cylinders. Prices vary from 10' 
rupees per 400 pounds for cheap qualities to 14 rupees 
for the' best. A rupee, in American money, is equiva­
lent to nearly 50 cents 
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THE LARGEST REFLECTING TELESCOPE IN THE WORLD. to the iron fork just mentioned, is a hollow cube with 
BY GRACE AGNES THOMPSON. sides 6 feet in length that are made of steel plates. 

The astronomical observatory connected with Har- .",{The whole structure weighs over 20 tons, but is so 
vard University hits just completed the mounting on r J�licatelY poised that it appears to have no weight 
its grounds at Cambridge, Mass., of a 5-foot refle�ting' at all, and it can be moved in any direction, up, down, 
telescope, purchased from the es-

," -

tate of Dr. A. A. Common at Eal­
ing, England, which is at present 
the largest astronomical instru­
ment in the world. 

The . biggest telescope in the 
world is an expression that has 
changed its meaning a number of 
times. A few years ago it was an 
instrument which we would call 
very small to-day-only a few inch· 
es in diameter. Gradually the 
size of each new instrument was 
increased, until people' spoke of 
the 40-inch Yerkes telescope as 
the largest telescope in active use 
in the world, and indeed it is still 
the largest refracting telescope in 
the world. For until certain diffi­
culties in the making of large 
disks of optical glass have been 
overcome, It is probable that no 
larger lens will be successful, and 
reflecting telescopes must do all 
the work required of a very large 
instrument. The Common tele­
scope is 20 inches wider than the 
diameter of the Yerkes. 

or sidewise, without the sUghtest jar or slip. The 
telescopes in most observatories are handled by elab· 
orate mechanical devices including clockwork that 
runs by a system of weights, but the Common tele­
scope is moved and controlled entirely by electricity. 

However elaborate and ingenious, 

The largest telescope ever con­
structed was a 6-foot instrument 
made by Lord Rosse in 1842, and 
set up in the park of his castle in 
Ireland. But for various reasons 
this telescope was not long of any 
use, and it was abandoned many 
years ago. It is , an interesting 
relic, still to be seen with its mir­
ror of metal and its clumsy mount­
ing at Parson town, Ireland. The 
Common telescope has an excellent 
mirror of optical glass, and is 
mounted in a wonderfully ingeni­
ous and practical way. Only the 
principal portions of the original 
instrument have been used by the 
Harvard Observatory, and , an en· 
tirely new , system of control has 
been worked out, by which elec­
tricity has b�ell called into a field 
heretofore untrled.>[Even the 
mounting of this telescope is as 
remarkable as it is unusual. In­
stead of being supported by a 
pedestal or foundation pier of cast 
lron, cement, or masonry firmly 
built upon the ground, like all oth, 
er large equatorial telescopes, it is 
held in position by a hollow cylin­
der that floats in a tank of water. 

The Observing Room of the Common TelescoPil. The Eyepiece of the Telescope 
is Under the Window. 

hand machinery must always be 
crude and inconvenient. Electrici­
ty insures a nicety and regularity 
in moving and guiding an instru­
ment that can be fully depended 
upon, and at the same time it sim­
plifie's U!e mechanism. The , Har­
vard Observatory has been the pio­
neer in demonstrating this fact. 
For several years all the clock­
work required for following for the 
various instruments here has been 
driven by electric motors. The 
necessary mechanism for this is 
the result of much thought, inven­
tion, and experiment on the part 
of Mr. Willard P. Gerrish, of the 
observatory, under whose direction 
the Common telescope has been in­
stalled. Electric power is applied 
not only to the clockwork, but to 
the mechanism for handling the 
Common telescope. At no other 
observatory is electricity so em­
ployed. The eyepiece of the Com­
mon telescope, to which the image 
of the star is carried by a system 
of mirrors, is situated at a desk 
in the "observing room" in the 
second story of the small building 
shown in the photograph. Small 
switches located at the same desk 
control motors and clutches, by 
means of which the telescope may 
be swung at different speeds. A 
small motor synchronized by an 
accurate clock gives a uniform mo­
tion for following, while dials and 
indicators at the recorder's desk 
show at a glance the exact position 
of tlie telescope and the motion 
that is being imparted to it. Other 
dials register automatically the 

For this, a deep excavation was 
made on the spot where the tele­
scope was to stand-the first sod 
being turned September 28, 1904-
and a tank was constructed with 
thick walls of solid concrete, 15 
feet deep at the farther end and 21 
feet long, the bottom sloping up­
ward from the deep end at an 
angle of about 45 deg. to the sur­
face Of the ground. In this tank 
the water-tight steel float or cylin­
der, which is 18 feet long and 7 
feet 8 inches in diameter, is bal­
lasted at the same angle as thE! 
bottom , of the tank, this angle 
being that of the celestial pole as 
measured at Cambridge, and the 
cylinder acting as the polar axis 
of the telescope. The buoyancy of 
the water supports its weight, and 
delicate pivots at each end serve 
to steady it in position and allow 
it to turn readily. Above this, 
and securely attached to it by a 
strong fork and bolts, is the tUbe 
of the telescope, which is seen in 
position in the accompanying pho­
tograph. The tube is not circular, 
as in most other telescopes, but 
rectangular. Nor has it solid walls. 
The upper part of the tube, for a 
distance of 15 feet, is a skeleton 
framework of angle iron, with an 
inside measurement of 6 feet, 
which is now covered with heavy 
canvas. The lower end, which 
contains the mirror and is bolted 

Diagram of the Common Telescope, Showing Manner of Mounting. 

The Lower Part of the Common Telescope and Its Support on the Float. The Image 
is Reft.ected. to an Eyepiece in the Building at . the Bight. 

THE LARGEST REFLECTIlfG TELESCOPE Ilf THE WORLD. 

- measures made by photometric ap­
paratus used by the observer at the 
eyepiece. Thus observer and re­
corder may work together comfort­
ably in a warm room" whatever the 
conditions in the open air. 

On the first floor, under the ob­
serving room, is the silvering room, 
where the great mirror, which is 
a disk of glass 5 inches thick and 
60 inches in diameter, weighing 
with its cell nearly two tons" may 
be rolled in over a kind of rail­
road on to the silvering table, when 
it requires a recoating of silver. 

One other fact connected with 
this telescope is interesting. It 
has be,en mounted in the open air. 
This is a very unusual procedure, 
but is expected to prove as success­
ful as convenient. It is an experi­
ment made chiefly as a matter of 
economy, since in dispensing with 
any dome or shelter over so large 
an instrument, a very considerable 
expenditure has been saved with­
out any injury whatever to the 
instrument. 

The Common telescope is a moai­
fied form of the Cassegrainian 
ty-t>e ; that is, the light rays, after 
passing down the length of the 
tube to the great mirror, are re­
flected back to a second, convex in 
form, placed in the axis of the 
tube within the focal lengths of 
the rays, from this again toward 
the large mirror to a third placed 
diagonally, by which the image of 
the star is sent into the eyepiece. 
As has been stated, it is also an 
equatorial ; in other words, a tele­
scope mounted so that its motion 
is on an axis parallel to the earth's 
axis, an inclination which corre­
sponds to the latitude of the ob­
servatory, while the telescope prop­
er is attached to this polar axis 
by means of a second axis, called 
the declination axis. Since both 
the telescope ' and the polar axis 
rotate freely, by this double mo­
tion, when the image of a star has 
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once appeared i n  the field o f  the telescope, a rotation 
of the polar axis east to west in sidereal time makes 
the telescope follow the apparent motion of the star, 
so that it remains constantly in the field until it has 
passed below the horizon. The Common telescope is, 
therefore, not only . well adapted to photographic pur­
poses, as intended by Dr. Common, but to the photo­
metric work to which it has been assigned at Harvard 
Observatory. 

This photometric work, or measuring the light of 
the stars, has been an important part of the routine 
in Cambridge for more than a quarter of a century, 
and is the chosen life wotk of Prof. Edward C. Pick­
ering, director of the observatory, who devotes to it 
from two to four hours Of each clear night. He has 
determined the light of over four thousand stars, and 
made more than one hundred thousand measures of 
them. But heretofore a 12-inch telescope is the larg­
est instrument that has been available to him for the 
work, and only stars of the twelfth magnitude and 
brighter could be measured. The Common telescope, 
however, from its great aperture, is expected to show 
stars of ' the seventeenth or eighteenth magnitude or 
fainter, thus opening to astronomy a scientific possi­
bility whose value can hardly be estimated. 

.. . . . .. 
DIsposal of Town Refuse. 

Several short papers on the disposal of refuse in 
American cities were recently communicated by dif­
ferent authors to the New York section of the So­
ciety of Chemical Industry, and the papers have been 
published in the current issue of the Journal of that 
Society ' Hitherto, dumping of the refuse on low-ly­
ing meadowland has been the method of disposal most 
commonly adopted in American towns, although gar­
bage furnaces have been used there to a certain ex­
tent for more than twenty years, and Mr. Rudolph 
Hering states that there is no city in the United 
States where all the city refuse is mixed and properly 
incinerated. Referring to the removal of garbage from 
hotels and restaurants in New York, Mr. Morse says 
that the quantity of garbage taken away by private 
agency amounts to from 1,5,000 to 20,0.00 tons per an­
num, but that the best hotels are now recognizing 
the advantage of a garbage destructor. At the new 
Hotel Astor a destructor equipped with' a boiler for 
low-press ure steam is about to be installed. Some in­
teresting information concerning the work of the New'" 

York Department of Street Cleaning is contained in 
the paper communicated by Mr. Edward D. Very. He 
says that the wastes of New York city are on the 
average proportioned as follows : Household' ash, 47.5 
per cent ; steam ash, 18 per cent ; street sweepings, 18.5 
per cent ; rubbish, 6 per cent ; garbage, 10 per cent. 
The garbage received at the reduction plant in Jamaica 
Bay cont�ins 71 per cent water, 6 per cent rubbish, 20 
per cent. ' tankage, and 3 per cent grease. The grease is 
extracted by digesting the 
garbage with steam ,and 
then passing the garbage 
pulp throu gh hydraulic 
presses to express the 
grease and water. The 
grease is of a lo;v grade 
and has a dark brown col­
or. The greater portion is 
exported, and is used for 
making soap and candles. 
Tankage is the solid fib­
rous matter remaining in 
the presses, and is used as 
a fertilizer base or filler. 
It appears probable that in 
the 1 a r g c s t  American 
towns the European prac­
tice of incinerating the. 
refuse in destructors erect­
ed within the towns will 
be generally adopted in the 
immediate future. 

• • •  

Scientific Alnerican 

PANAMA CANAL : FINAL PLAN AND PRESENT 
CONDITION OF THE WORK. 

During the past year it has been our pleasure to 
record the satisfactory progress which lias been made 
in the development of the final plans, and in the 
prosecution of the actual work of construction of the 
Panama Canal. In the present article we give a de­
scription of the plans of the canal as revised and 
.finally approved, and statements of the work don,e by 
the French company, of the total excavation required 
for the whole canal; of the amount of work comPleted 
since American operations commenced, together with 

TOTAL AMOUNT OF EXCAVA TION REqUIRED MA YI.IB04 
142. 000. 00'0. CUBIC VA RDS. 

AMOUNT EXCA VA TE/) TO APRIL 1. /908 
31. 89c.2,49. C. Y, 

DIAGRAM SHOWING IN BLACK SHADING THE AMOUNT 
OF EXCAVATION CO)[PLETED BY APRIL, 1908, 

ON .THE PANAKA CABAL. 

a summary of tlie appropriations made for the canal 
and of the . monel so far expended. 

TYPE OF CANAL.-The canal will have a summit"ele­
vation of 85 feet above the sea, to be reached by a 
flight of three locks iocated at Gatun, on the Atlantic 
side, and by one lock at Pedro Miguel and a flight of 
two at Miraflores, on the Pacific side ; all these locks 
to be in duplicate, that is, to have two chambers, side 
by side. Each lock will have a usable length of 1,000 
feet and a width of 110 feet. The summit level will 
be maintaIned by a large dam at Gatun and a small 
one at Pedro Miguel, making the great Gatun Lake, 
which will have an area of 164.23 square miles. A 
small lake, about two square miles in area, with a 
surface elevation of 55 feet, will be formed on' the 
Pacific side between Pedro Miguel and Miraflores, the 
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to land on both sides of the canal are to be 500 feet 
wide, and the cuts in the shallow parts of the lakes 
from 500 to 1,000 feet wide. The canal will have a 
minimum depth of 41 feet. 

AMOUNT OF WORK DONE BY THE FRENCH.-The 
amount of material excavated by the old and new 
Panama CanaL companies was 81,548,000 cubic yards. 
It was estimated in the report of the Commission for 
1901 that 36,689,965 cubic yards of the prism excavated 
by the French would be useful in the main line of the 
new canal, to which must be added the prism exca­
vated by the company since the date of that report, 
3,510,231 cubic yards, making a total of 40,200,196 
cubic yards. This amount will be reduced by the sub­
mergence of the channel between Gatun and Bohio, 
which would have been utilized by the plan of the 
Commission of 1901, but not in the present project. 

TOTAL AMOUNT OF EXCAVATION.-The following is the 
total estimated excavation required, for the whole 
canal based on the present working plans : 

Cubic yards. 
In canal prism . . . . . . . . . . . . . . . . . . . . . . .  , . . 106,931,849 
Excavation for , locks, regulating works, 

diversion channel, and sea level chan-
nel, from La Boca to Miraflores . . .  . .  . .  28,363,400 

Dredging entrance to old canal at Colon for 
wharf purposes, and to aid in, construc­
tion of Gatun works ; and at Panama to 
keep channel open to La Boca . . . . . . . .  7,039,607 

Total . . . . . . . . . . . . . . . . . . . . . . . . J • • •  142,334,856 
For purpose of comparison, it may be stated that 

the estimated amount of excavation required in the 
canal prism for a sea-level canal, as recommended by 
the majority of the Board of Consulting Engineers, 
was 231,026,477 cubic yards. 

STEA�[ SHOVEL EQUIPMENT.-Thirty-two ' 95-ton, 
twenty-eight 70-ton, three 45-ton, and one 38-ton steam 
Shovel, or a lotal of sixty-four steam shovels ( of 
which three have been assigned to the Panama Rail­
road ) ,  are now in commission ; six 95-ton, fourteen 
70-1;on, and seven 45-ton steam shovels are either en 
route or have recently been delivered, and will soon 
be in use ; ' and in addition, ten 95-ton steam shovels 
will be delivered in the near future. 

FORCE EMPLOYED.-In the month of February, 1908, 
there were approximately 44,000 employees on the 
Isthmus , on the rolls of the Commission and of the 
Panama Railroad, about 5,500 of whom were Ameri­
cans. There were actually at work on February 26, 
1908, 32,318 men-25,888 men for the Commission, and 
6,430 for the Panama Raiiroad. ' 

MATEUIAL EXCAVATED BY . THE UNITICD ST· .TEs.�The 
two accompanying diagrams show with great clear­
ness both the amount , of work already completed on 
the canal ' and the steadily growing rate of :n · 
crease month by month, since actual work was com­

The work of partially 
reconstructing the wood­
en lattice-work pillars and 
supporting platform, on 
which will rest the shear 
legs, derrick, boiler, winch, 
etc., for raising the 160-
ton Rammerhead crane at 

DIAGRAM SHOWING �XCAVA'rION DURING EACH )[ONTH AT PANAMA BY STEAM DREDGES 
AND SHOVELS SINCE AMERICAN OCCUPATION. 

m�nced by the United 
States in May, 1904. It 
will be seen that in the 
first month, and, in fact, 
,during ' the first twelve 
months, the amount of 
material taken out was 
insignificant, ranging from 
19,695 cubic yards to a 
maximum of 132,840 cubic 
yards .a month. In the 
spring of 1905, however, 
monthly progress began to 
show a more' or less steady 
increase. This was due 
to the fact that the pre­
liminary work in the way 
of reconstructing the Pan· 
ama Railway. laying . new 
track, and providing suit· 
able dumps, was making 
headway, and the excavat· 
ing plant was being placed 
in position for doing ef­
fective work. The largest 
excavation in any · JUe 
month . in 1905 was 233,974 
cubic yards, wl?-ich was 
taken out in December of 
that year. In 1906 the 
monthly excavation for the 

the Keyham Extension, Devonport, is nearing comple­
tion, and the mounting of the lifting appliances will 
coincide with the delivery of the components of , the 
great crane. While the test load was being lifted, the. 
breaking of the supporting pin of the shear leg caused 
it to collapse and fall to the ground, carrying with it 
the boiler, winch, and a portion of the platform, and 
also damaging the pillar nearest the edge of the basin. 
This accident has necessitated the partial reconstruc­
tion referred to, also the retiring and strengthe,niqg of 
the remaining pillars. The complete structure rests 
on a trol ley, with bogie wheels, having a lateral move­
ment parallel to the crane pit. 

valley of the Rio Grande being closed by a small dam 
and the locks at Mirafiores. 

LENGTH, WIDTH, AND DEPTH OF CANAL.-The canal 
is to be ' about 50 miles in length from deep water in 
the Caribbean Sea to deep water in the Pacific Ocean. 
The distance from deep water to the shore line in 
Limon Bay is about 4% miles, and from the Pacific 
shore line to deep water is about 5 miles ; hence the 
length of the canal · from shore to shore will be ap­
proximately 40 % ,  miles. 

The bottom width of the canal will vary from 200 
feet in Culebra cut to an indefinite width in the deep 
waters of the lakes. The approaches from deep water 

first time passed the half 
million mark, the maximum monthly output being 
538,254 wbic yards in October of that year. In 1907 
the rate of excavation began to advance by leaps and 
bounds, rising from 820,099 cubic yards in January to 
2,201,734 cubic yards in December. This rate of prog­
ress was maintained' steadily in January, February, 
and March of the present year, the highest figure being 
reached in March, when the enormous total of 3,480,-
270 cubic . yards was excavated in a single month. The 
amount of excavation in April was somewhat less 
thlm this, but it was sufficient to bring the total 
amount of material taken out under American operp ­
tion up to about 35,000,000 cubic yards, or abou.t QUe·, 
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fourth of the total of 142,000,000 cubic yards, whick 

must be excavated to complete the canaI. If the pres­
ent rate of excavation be continued, the excavation ot 
the canal could be completed in about three years time. 
Indeed, the question of the date of completion de­
pends now upon the time it will take to build the great 
Gatun dam and the fiight of double locks, between 
3,000 and 4,000 feet in total length, at Gatun. If no 
unforeseen difficulties a're encountered, the canal will 
probably be ready for opening in seven or eight years' 
time. 

,ApPROPRIATIONS FOR CANAL.-In addition to the $40;-

000,000 paid to the French company for its property 
and rights of all kinds on the Isthmus, and the ' $10,-

000,000 paid to the Republic of Panama for the 'rights . 
granted under the treaty between that republic and 
the United States, there ha . e been appropriated by 
Congress the following amounts to continue' the con­
struction of the canal : In June, 1902, $10,000,000 ; 

in December, 1905, $11,000,000 ; in February, 190,6, 

$5,990,786 ; in June of the same year, over $25,000,000 ; 

in March, 1907, over $27,000,000 ; and in February of 
the present year, over $12,000,000, making a total ap­
propriation to date for construction of the canal of 
$91,787,468. Of this sum, $5,333,367 was ' loaned and 
advanced to the Panama Railroad Company to pay for 
its re-equipment. The gross sum appropriated to date, 
including the paYJ;llent to the French company and to 
Panama, is $141,787,468.  

CANAL EXPENJ)lTUREs.-The expenditures for canal 
work with the exception of some disbursements, such as 
purchasing material, etc., which it ' will not be possible 
to locate through a specified account until their use 
has been finally determined, are as follows, up to and 
including January, 1908 : For civil administration, 
$1,844,819 ; for sanitation, $5,966,501 ; for construction 
and engineering, $22,109,757 ;  for municipal improve­
ments, $5,106,056 ; for purchase, construction, and re­
pair of plant, $25,422,637 ;  making a total expenditure 
for -construction of the canal up to January; 1908, of ' 
$60,449,770. 

PRESENT ORGANFZATION OF THE COMMISSION.-The 
present Commission is presided over by Lieut.-Col. 
George W. , Goethals, of the Corps of Engineers of the 
United States Army, as chairman and chief engineer. 
With him are associated Major David D. Gaillard and 
Major William L. Sibert, ,both of the Corps of Engi­
neers of the United States Army; Civil Engineer 
H. H. Rousseau, United States Navy; Col. W. C. Gor� 
gas, Medical Corps, United States Army, who has 
charge of sanitation; Hon. J. C. S. Blackburn, and 
Mr. Jackson Smith. The work is organized into the 
eight pepartmrnts of Construction and Engineering ; 
Civil Administration; Law; Sanitation; Purchasing; 
Disbursement�; Examination of Accounts; and Labor, 
Quarters, and ,Subsistence. The chairman has general 
supervisIon of the work of all departments. Each 
commissioner is in charge of some special department, 
and all seven are now residing on the Isthmus. 

THE MECHANICS OF " AUTOS THAT PASS IN THE AIR. " 
In our issue of February 9, 1907, we' described a 

somersaulting automobile apparatus which was popu­
larly known as the "auto-bolide" and which was one of 
the most thrilling attractions of the Barnum & .  Bailey 
circus in that year. Exciting as the "auto-bolide" un­
doubtedly was, the exigencies of novelty demanded 
something new for this season, and if possible some­
thing 'Cven more startling. The inventor of the appa­
ratus, Mr. Maurice Garanger, a civil engineer by train­
ing, therefore set about the task of eclipsing his previ­
ous effort. The result is a novel apparatus, which from 
the fact that it necessitates the employment of two 
cars instead of one, is called "Autos That Pass in the 
Air." 

The actual mechanism for projecting the two cars 
into t11e air is exactly the same as that of the, ".0-
bolide." One car is made to describe a - somersault, 
while the other fiies beneath it, and safely lands before 
the somersault is completed. To understand the me­
chanical principle involved, a brief recapitulation of 
our previous article is necessary. 

Upon an inclined chute a pair of broad tracks are 
carried. Only the front wheels of the somersaulting car 
rest on these tracks : the rear of the car is carried by 
two rollers mounted directly on the rear axle and rid­
ing on the tops of two rails placed between the two 
broad tracks for the front wheels. The two rails on 
which the rear rollers travel terminate in a much 
sharper upward curve than the broad tracks. H�nce, 
while the forward end of the car, traveling on the front 
wheels, follows the main track, the rear end is pitched 
upward by the rails. The car J!herefore describes a 
forward somersault. The second car d_oes not somer­
sault, but travels in an upright position along a ' curve 
from the end of the chute to the landing platform. All 
fQur wheels travel on the broad tracks previously men­
tiOned; the rails play absolutely no part in the second 
car's performance. 

Now, in order that the first car may describe its 
liIomersault and the second travel alonM its path without 
c01l1ding, the travel of each must be nicely timed. 
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How this problem was saived. the diagram on the 
front page clearly explains. 

If the two cars are started together they will collide 
at the point A; if the · second car is started after the 
first car by an incorrect interval it may collide with 

-the first car at the point B. The time between A and 
B in a straight line is ¥.! second. In somersaulting 
the first car requires 1 1/5 se<:onds to pass from A to 
B. Hence, we have the problem : If the somersault­
ing car travels from A to B in 1 1/5 seconds, and the 
second car in ¥.! second, how much later must the sec­
ond car start in order that it may not collide with the 
first car at B and may roll off the landing platform in 
ample time to permit the somersaulting car to alight ? 
It was mathematically possible to calcuiate how much 
later the second car ought to ' start ; and, this Mr. Gar­
anger did. The computation gave him a theoretical ' 
interval of 3/10 of a second as the time . which 
must elapse before , the second car should start, This 
value, however, did not take account of the friction of 
moving parts , which was supposed to be the same for 
the two cars. The second car was automatically re­
leased by the first car by the tripping of a lever at. a 
predetermined point in the chute. Time .was neces­
sarilY " consumed itf transmitting the' power from the 
releasing ,device to the latch which held the second 
car. In' order to ascertain how much time was con­
sumed Mr. Garanger ingeniously resorted to the mov­
ing picture machine. He took photographs of the cars 
at the rate of twenty a second. Thus he discovered 
their exact relative positions for each twentieth of 
a, second, and, ascertained how ' far the second car was 
from its true position. In one of these moving picture 
experiments the cars actually collided at the point B, 
and tumbled together on the landing platform because 
no allowance had been made for the time lost in 
transmitting the power from the lever released by , 
the first car to the catch by which the second car WaS 
held. That lost time, from the moving picture film, 
was found to be 1/5 of a second. Hence, by starting 
the first car only 1/10 of a second before the second 
car, and allowing 1/5 of a second for the operation 
of the release, the exact interval .. pf 3/10 of a second 
was obtained, on the maintenance of which the safety 
of the performance depends. Hence, when the first 
car is at A, 1 1/5 second distant from B, the second 
car is 1/2 + 3/10 

. 
4/5 of a second from B. The in­

terval of 3/10 of a second' allows not only for thp 
. time lost in power transmission, but also for the entire 

automobile bodies to avoid each other I!-t B, and not 
merely for their centers of gravity to clear. 

The chute is 27 meters ( 88.56 feet ) long. Since the 
cars travel at the rate of , 12 meters a second, . at the 
end of the curve, the enUre performance lasts just 
5 seconds. 

In conclUSion, it should be stated that the second 
car rolls off the landing platform, while the first or 
somersaulting car drops on all four wheels on the plat­
form and remains there. ' The enormOus living force 
of the cal' is taken up by twelve, powerful coiled springs 
carrying a platform, each spring absorbing a shock 
equivalent to a weight of 2 ,200 pounds ( i,OOO kilos) 
and compreSSing one foot when .the somersaulting car 
lands. 

' 
• • • • • 

Leather Shoes for Horses. 

A new market for leather, according to Le Franc 
Parleur, is

' 
to be fOlJnd in Australia, concerning which 

this French journal says : 
In districts of Australia the horse is shod with 

leather instead of iron. The feet receive better 'sup­
port. This novelty is employed only in regions where 
the ground is permanently covered with grass or fine 
sand. In a . country like Australia, where stocks are 
so�etimes ,scarce and a horseman may experience 
great difficulty at a critical moment in finding a horse­
shoe such an innovation is a useful novelty. With 
extr� shoes whose weight is a trifie, and which 
can be fitted without trouble, it is practicable to travel 
without fear of the horse lOSing its shoe and being 
injured. Though the leather shoe is more expensive 
than the iron ' shoe, the higher price is repaid by the 
advantages gained. 

In some quarters the . horses were never shod with 
iron. Probably shOeS, li:\re drivers, will be supplied 
before long, thus avoiding the disagreeable experience 
of a horse's hoof wearing too rapidly. It is not im­
possible the innovation will sotin extend to every coun­
try where the nature of the soil permits it to be used. 

• • • • • 
The new experimental furnace at the Noble electric 

iron smelter at Heroult, on Pitt River, near Redding, 
Cal. , has been run continuously for some time; turning 
out 2,400 pounds of pig iron every twen�y-four bours. 
The new furnaCe is the design of Prof. Dorsey Lyon, 
of Stanford University, who superIntended its con­
struction and is directing ' its operation. A recent 
test run was very satisfactory, the furnace being tap­
ped regularly every four hours. The Lyon furnace 
differs from the Heroult electric furnace in that it l �  
operated b y  a single-phase current, the other being of 
the three-phase type. 
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Prof. Ne_colnb and Aeronautics. 

To the Editor of the SCiENTIFIC AMERICAN : 
In the North American Review of March, 1908, 

Prof. Newcomb applies the one, two, three dimension 
rule to aerial navigation by airship and by aeroplane, 
much to the disadvantage of the latter. If one of 
two similar. airships has one dimension twice that of 
the other, it has four times the surface, and eight 
times the . contents. The weight of its envelope is 
little over four times as great, but its gas has a lifting 
capacity eight times as great. It may carry an eight 
times heavier engine, whose eight-fold power more 
easily overcomes the fourfold resistance of its surface, 
and it · carries its eightfold load faster. These princi­
pIes are applied with the ,same results to water navi­
gation. · The lifting power of an aeroplane depends, 
however, not on its contents, but on ' the surface of 
its planes. If one of two similar aeroplanes has one 

· dimension twice that of the other, the surface of its 
planes or its lifting, power is four times as great, 
while its weight is eight times as great. The smaller 
machine is ' therefore the more efficient. There is a 
practical limit to size; this is about reached in the 
Farnam machine, etc., 

The author is applying the principles of physics to · 
the problem, but has he applied them to his statement 
that the fourfold area will have but a fourfold lifting 
power ? Consider two such planes falling with their 
surfaces perpendicular to the force of gravitation. 
Air must pass from beneath each more or less equally 
and horizontally in alL directions, and must close in 
from above in something of the same way. To ge� 
around the larger surface, air must travel practically 
twice as far, and if the two surfaces fall at the same 
rate, the air must travel twice as fast. The falling 
planes furnisb energy for this movement of the air. 
Kinetic 'energy = ¥l m v". Fourfold energy is there-' 
fore required to drive each molecule of air at this 
double rate, and as there are four timeS . as many 
molecules to be driven frpm under the larger surface, 
sixteen times the energy is required to make the 
larger one fall at the same rate as the smaller. But 
it weighs oIlly eight '  times as much, therefore the 
advantage is in its favor. It ' is twice as efficient. 

According to these principles, the larger the para­
chute the more slowly it should descend with a pr<J­
portionate load. This should be tried, and perhaps has. 
Only large birds soar. The humming bird or the 
bumble bee probably could not. It is true that the 
smaller ones rise more eaSily and manipulate them­
selves better, but it is generally true ' that small ani­
mals are proportionately stronger than large ones. 
The . large bird has strength for but a moderate rate 
of wing vibration" but this accomplishes the same 
result as the more rapid vibration of the wings of 
the small bird; According to this fourth power of the 
dImension rule, the air below the large wing is in 
effect more solid. If the large bird had strength pro­
portionate to the small one, neither could he fiap hIs 
wings as fast, nor would he need to. 

Does this apply to aerial na l.!gation as well as .to 
a body falling through the air ? Evidently the beat­
ing of the wing of a bird or an orthopter is equiva­
lent to the falling of a plane, and it applies to them. 
But the case of the aeroplane or helicopter is some­
what different. The aeroplane moves over the air in 
but one direction, instead of the air under it in all 
directions. These cases are, however, not essentially 
different, and the moment the plane begins to fall, 
they become similar. Again, the plane affects no� 
merely the surface of air in contact with it, but affects 
the air to some depth, the larger plane proportionately 
deeper, and the matter is after all a three-dimension 
one. 

There are too many unknown factors in the prob­
lem of aerial fiight for even so eminent an authority 
as Prof. Newcomb to argue the subject a priori and 
without further experimental data: 

ELBERT E. CHANDLER, Ph.D. 
Chemical Department, Pomona College, Claremont, 

Cal. 

" Ball-Iel!ls TraIn_aYI!I." 

A short description is given in the Practical Engi­
neer of a number of "rail-less tramwayli" now in oper­
ation in different parts of Germany, .for the convey­
ance of both passengers and goods. The cars con­
sist of dirigible vehicles, propelled by , electric motors, 
which receive their current from an overhead conduc­
tor, supported on trolley poles. The cars have suf­
ficient freedom of movement to enable them , to turn 
aside about 12 ' feet in either direction from their 
wires. When two cars, traVeling in opposite di­
rections, meet, the contact rods of one are removed 
from the wires, and replaced when the other ·car has 
passed by. The first tramway on this system was con­
s tructed in Saxony, in 1901.  Many systems of this 

kind hl\ve been 
'
described in these columns. 
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KNUDSEN'S PROCESS OF TUNSltITTmG PICTURES .IV 
WIRELESS TELEGRAPHY. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AllERIOAlf. 
Interesting demonstrations were recently made in 

London with a new invention for the transmission of 
pictures, an invention which not only indicates a new 
development in such work, but marks a novel appli­
cation of wireless telegraphy. The dev:ice and process 
have been evolved by Mr. Hans Knudsen, a well-known 
Danish inventor resident in England. Its principal 
characteristics are the simplicity both of the apparatus 
and its operation, the speed with which illustrations 
of all kinds can be transmitted, the omission of selen­
ium cells, and the lack of dependency upon sources 
of light in any form. 

The. accompanying photographs illustrate the trans­
mitting and receiving stations respectively, this par­
ticular apparatus being devised for dealing with pic­
tures up to 4 x 5 inches. The transmitting' .station 
consists of a traveling table, upon which the illustra­
tion to be dispatched is carried, and which travels in 
two horizontal directions only-longitudinally and 
transversely. The transmitter comprises a finely-bal­
anced needle or stylus, carried at the apex of an in­
verted cone suspended from a thin strip of steel, which 
constitutes a -spring, supported at either end by suit­
able holders, and which is capable of tension adjust­
ment by means of a small screw. Above the stylus 
is a small contact, which, when the needle and its 
cone are forced upward and establish contact there­
with, completes the electrical circuit. The impulse 

1s passed through the coil carried. in the box forming 
the baseboard of the table, thence to the · three spark 
balls shown at the back of, the instrument. The ca�· . 
riage carrying the imprint of the picture to be trans­
mitted moves to and fro beneath the stylus, making a 
continuous series of contacts in a manner explained 
later, the impulse passing to the aerial from the up­
permost spark ball, to which it is connected at on,� 
terminal, while the negative wire is earthed .from an 
opposite terminal on the spark ball. 

The receiving station comprises an instrument simI­
larly provided with a traveling carriage and table, 
moving synchronously with

' 
those of the. transmitter. 

Above this table is carried a small box containing a 
very sensitive relay working in conjunction with the 
coherer, and actuating a slender lever-movement styluS 
or needle. The stylus or needle also moves longi­
tudinally and laterally in a horizontal direction over 
the plate fixed to the table and records the impressions 
as indicated by the electric contacts. Thus a negative 
impression of the transmitted picture is produced, 
from which positiVe imprints can be secured by ordi­
nary photographic contact printing. 

The picture, a photograph, drawing, or painting, must 
be especially prepared for the transmitting apparatus, 
an operation, however, which occupies not more than 
an hour. The picture is photographed through a 
8creen, as in the half-tone process, the only difference 
being that in this instance the screen is ruled in 
straight lines about 60 to the inch. Each line is 
broken up into little dots, numbering about 200 to the 
inch. The positive secured in this manner is recorded 
upon a collodion plate, upon which the image stands 
out slightly embossed. · Those parts which are per­
fectly clear, and consequently easily soluble in the 
developing solution, are naturally the deepest, the 
insoluble portions or dots projecting above the level 
of the plate to the greatest degree, the height of other 

The Transmitting Apparat1l8. 
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projecting dots varying according to the gradation of 
the halftones. 

At present the negative plate used for the receiving 
apparatus is covered with a film of lampblack, which 

Plan View of ReceiTer . Showing Negative Received. 

has been found excellent for the purpose. Both plates 
are fixed securely to their respective tables, and the 
carriages set for operation. Each instrument is con­
nected at either end with the terminals of the Morse 
keys, by which etheric messages are sent. 

Plan View of Transmitter Showing Traveling 
Carriage Carrying Picture. \ 

In actual operation, the carriage of the transmitter 
is set SQ th3.t the transmitting needle rests' at the be­
ginning of the first liIi.e of dots, the repeiver being 
also similarly set. The' transmitter then. automatically 

Phot.ograph . of . Edward VII. Tr&IlBJIli�W by 
; Wirele88 Telegraphy. 
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proceeds. The Jileedle in transversely passing over the 
plate along the line of dots is so set that it must en­
gage with . the rough surface dots. As it comes into 
contact with each dot, the needle is naturally lifted 
in order to surmount the obstacle, which action estab­
lishes coilllection with the electrical contact imme­
diately above, and completes the circuit momentarily. 
An electric impulse is thus dispatched. Those parts 
of the picture which are quite clear, and consequently 
the deepest indentations 01}. the collodion surface, allow 

· the needle to pass along without forming any contact. 
Because the dots lie so close together, they seem like 
straight continuous lines. 

At the receiving station the process is reversed. 
The receipt of an electric impulse indicating the pas­
sage of the transmitting needle over a dot causes the 
sensitive needle connected with the delicate relay to 
depress and strike the smoked negative plate on the 
table, -piercing the lampblack film and thereby leaving 
a pinhole · of clear glass. A succession of· continuous 
signals, indicating a dark part of the picture, is repro­
duced in such a series of sharp dots that practically 
a continuous line of film is removed or scratched, 
while similarly, when the lightest part of the picture 
is being traversed by the transmitter, the receiving 
needle does not depress, thereby leaving the film in­
·tact. 

When the transmitting needle has reached the limit 
of t1!e line across the plate, the carriage is stopped 
and held fast by' a Jsmall electro-magnetic brake. It . 
then moves forward a space to the end of the succeed­
ing line. A clock movement then establishes contact, 
the brake is released, and the transmitter restarted. 
Simultaneously an impulse is dispatched to the re­
ceiver, which affects a separate coherer and thereby 
D;lQVeS the receiving carriage forward a dista.nce cor­
responding with that of the transmitter ready for 
printing the · next line of dots. This cycle of opera­
tions is continued until the whole picture has been 
dispatched. 

The smoked-glass negative thus produced has some­
what a stippled effect, because the picture is broken 
up into lines of dots, but this appearance is appre­
ciably removed upon reduced reproduction. To a cer­
tain extent it facilitates halftone reproduction. As a 
matter of fact, it is quite possible to make a printing 
plate directly if a copper plate is used instead of the 
ordiIiary glass negative at the receiver end, and if 
immediately upo::. the completion of the picture it Is 
subjected to development in the usual manner. 

Owing to the limitations of the apparatus shown In 
transmitting and receiving pictures up to only 4 x 5 
inches, the inventor has now completed . a larger ma­
chine, taking illustrations up to 8 x 12 inches, but 
there need be no limit in the size, since the machines 
can be constructed up to any dimen.sions required. 
One great advantage of the larger machines, however, 
will be the possibility of securing more clearly defined 
and better tone-graded pictures, which upon reproduc­
tion yield a striking photographic effect. 

The machine works at great speed. A photograph 
up to 8 x 12 inches can be transmitted and received 
in about ten or twelve minutes. With drawings and 
sketches a more accelerated pace can 'be attained, the 
complete operation occupying approximately three 
minutes for the same dimensions. The apparatus can 
be used with any system of wireless telegraphy. It 
can also be used on ordinary telegraphic wire or cable 
circuits. 

The Receiver Showing Relay to Which Recording . 
Needle is Connected. 

}(NUDSEN'S PROCESS 01' TRANSltITTING PICTlJUB BY WInu .. TBLEGRAPHY. 
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THE INSECT ENEMIES OF BOOKS. 
BY JA.CQUES BOYER. 

More books and manuscripts have been destroyed by 
insects than by fire, water, rats and mice combined. 

For many centuries librarians had observed depre­
dations due to insects !"ithout knowing their ptecise 
cause. In 1721 Frisch of B erlin found in a crust of 
dry bread the larva of an insect ( probably Anobrium ) 

which bored holes in books, manuscripts, and
' 
paint· 

Scientific America.n 
ings. In 1742 Prediger suggested methods of protect­
ing books from the ravages of insects, and in 1754 the 
Gentleman's Magazine of London recommended dust­
ing the shelves and the fly-leaves of books with pepper, 
pulverized alum, and other insecticides. These pall ia­
tives proving insufficient the G6ttingen Academy of 
Sciences, twenty years later, offered a prize for the 
discovery of injurious species and wethods of destroy­
ing them. The subject has been thoroughly invest!-

. 

gated by modern entomologists but no universal rem­
edy has been discovered. 

One of the most formidable of the insect pests is 
the bread borer (Anobrium paniceum ) which is found 
in all climates, not only in libraries but in rye bread, 
whence its specific name. The beetle is one-twelfth 
inch long, downy, light brown, and striped lengthwise. 
The eggs are laid between the edges of the leaves, in 
scratches in leather bindings, chinks due to imperfect 

Ploque or Book Louse. 

(Magnified about 60 times.) 
Bread Borer (Anobriu.mpaniceum). 

(Magnified about 4 time!.) 

Silver Fish (Lepis­
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pasting of backs and fly leaves, etc. They hatch in 
five or six days, in summer, and the larVal at once 
bore through the bindings, following the lines of 
paste. The worm is brownish white, cylindrical, 
slightly arched and has thirteen segments. The head 
is brown, scaly, and armed with mandibles which 
"only cast iron can resist," according to one natural­
ist. Thli' worm bores

' 
long narrow tunnels through 

paper, leather and wood, leaving a ·  trail of sawdust 
mixed with white excrement. The sixteenth century 
beechwood cover, herewith illustrated, is a fine speci­
men of this bookworm's work. Growing rapidly and 
molting repeatedly, the worm finally enlarges its 
tunnel to the size shown in the cardboard covers of 
the Valerius Maximus. Pup ation occupies twenty days 
and takes . place in enlargements of the tunnels very 
near the surface so that the perfect insects have to 
bore through only a thin shell, leaving the large round 
holes so common in old bindings. Pairing takes place 
in early summer in the tunnels which are not aban­
doned until the supply of food fails, when other quar­
ters are sought. Sometimes not a single worm or 
beetle is found in a volume riddled with holes-a fact 
that has puzzled many a librarian. 

Of the various methods that have been recommended 
for ridding libraries of borers the only effective one 
consists in exposing the infested volumes to the vapor 
of carbon disulphide, by putting them in an airtight 
metal-lined box with a saucer of that liquid. Thirty­
six hours of this treatment suffices to kill beetles, 
p UPal, larval� and eggs. The unpleasant 

-0 
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swarms in old volumes but it destroys the book-lice, 
not the books. 

The familiar cockroach attacks and devours in its 
nocturnal raids the paper and bindings of books as 
well as flour, sugar, and other provisions. The spe­
cies best known in Europe is the Oriental cOCKroach 
( Blatta orientala ) of Asiatic origin. In the male the 
true wings are well developed but the wing cases do 
not cover the abdomen. In the female both wings 
and elytra are rudimentary. The head is short and 
bent sharply downward, As in all Orthoptera the 
larva closely resembles the perfect insect, but is wing­
less. The female lays her eggs in April or May, and 
then dies. The larVal grow slowly, undergoing six or 
seven changes of skin. Although the cockroach pro­
duces only one brood a year i t  increases rapidly, espe­
cially in the tropics. In the State library at Albany, 
N. Y., the bindings of a hundred volumes were de­
stroyed by cockroaches -in a short time. 

Another species, the American cockroach, has be­
come acclimated chiefly in hothouses and well heated 
dwellings in France and England, but it has long 
ravaged libraries in Brazil, Peru, and Mexico, where 
its depredations were mentionetl by a missionary friar 
as long ago as 1654. 

Among substances inimical to cockroaches we may' 
mention, first, pyrethrum powder. The powder, in as 
fresh a condition as possible, is .strewn on the shelves. 
In the morning the cockroaches are found paralyzed, 
and may be swept up and burned. In Germany the 
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selected, as the most important, from the sixty species 
which, according to Dr. Houlbert, live upon the pro­
ductions of the human brain. 

. , . . .  
A NEW BUN DIAL. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 
In former times sun-dials were much in use, but i n  

modern times no one has t h e  idea of consulting a 
sun-dial for regulating his watch, and these apparatus 
are now looked upon as simple ornaments: The rea­
son of this disfavor is easy to find ; formerly the time 
which was universally adopted was the true or solar 
time, and as this is the time which is necessarily 
given by the sun-dials, these -latter were in good repute 
and could be even used to regulate clocks. At pres­
ent, on the contrary, the time which is used is the 
mean time, and it differs from the solar time by a 
quantity which is variable each day, this being called 
the "time equation," so that in order to deduce the 
mean time from the hour shown by the sun-dial, it is 
necessary to make a calculation. This is not a com­
plicated one, but at any rate cannot be done in prac­
tice. In addition, nations have adopted a uniform 
time which differs from the local time according to 
the longitude of the place. In America four of these 
standard times have been adopted, and it is easy to 

. see why sun-dials are considered as instruments of a 
former age. However, the sun's movement, while 
regularly variable, is known to within a fraction of a 
second, and is always reliable. A member of the French 

Astronomical Society, Vicomte d'Aurelle 

fTl '  I Y I I U::= ..., 
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Montmorin, had . the idea of constructing an 
improved form of sun-dial by which the 
time can be read with considerable precision 
and which is arranged to give mean time. , I I I -

odor of the disulphide disappears after brief 
exposure to ' the air and the only obj ection 
to the use of this substance is its inflamma­
bility and the explosive character of its 
vapor when mixed with air. Hence the 
fumigation should be done in the daytime 
in a well ventilated room and the box should 
not be opened near a flame. On the other 
hand, the process possesses the merit of 
cheapness, as the disulphide costs only 9 

c V JuLy I I I N-.. � B ) L  .J-,- � As seen in our engraving, the new ap­
paratus is formed of an equatorial dial to 
which is given each day a small angular ' 

displacement designed to correct the solar 

cents a pound and an 'ounce suffices to fumi-
gate a box of 70 cubic feet capacity. 

Another species of Anobrium, . the striped· 
borer, found commonly in houses, bores 
through the shelves and furniture of 
libraries but does not injure the books 
directly, unless they are bound in wooden 
boards. 

The larva of the Dermestes, on the other 
hand, haa a particular fondness for bindings 
of leather and parchment. In May or June 
the females enter the library and lay their 
eggs, usually, on the edges of books in con­
tact with the wall. As soon as the larVal 
are hatched they begin their work of de­
struction, not making long regular tunnels . 
like the borers but going in all directions 
and gnawing and disintegrating the bind­
ings in an extraordinary manner. Sprink­
ling with benzine and fumigation with car­
bon disulphide have been recommended for 
their destruction. 

Dr. Hagen, of the Museum of Cambridge, . 
Mass., has found traps baited with cheese 
very efficacious. 

Another beetle, the Anth1'ena. is occasion­
ally very destructive to books, though it 
prefers skins, furs, and " stuffed" animals. 

Far worse is the Lepisma, or "silver fish," 
so-called from its shape and shining scales. 

1-6 

It is a little wingless insect of the order 
Thysawura, which undergoes no metamorphosis, and 
infests wardrobes and kitchen pantries as well as 
libraries. The most destructive species ' may often be 
seen scu rrying away from a book sudden 1:)' opened in 
summer. It  has a large head, from which the body 
tapers "to a pointed tail, terminating in three bristles. 
Its favorite food is paste or glue, to obtain which it . 
destroys titles, labels, and heavily sized paper, re­
specting only the parts that are covered with ink. It  
may be caught by cutting notches in the edge of a 
small box, and inverting the box on a plate containing 
paste spread on paper. This trap should be placed 
in the darkest corner of the room. The insects enter 
through the notches and are easily surprised and de­
stroyed at their banquet. Pyrethrum powder also 
destroys or stupefies them, but perhaps the best way 
to get rid of them is to move and air the books fre­
quently, and kill every insect discovered. 

Psoques or book-lice are often dislodged from old 
books kept in damp places and may be seen on l ibrary 
shelves in summer. , They are almost omnivorous but 
especially fond o� paste and mold, in search of which 
they perforate bindings. Their depredations are often 
erroneou sly laid to the charge of the bookworm!? 
Pulverized camphor has some effect in driving away 
the book-lice, and they h ave a natural and formidable 
enemy in the Oheyletus eruditus. This blind acarian , 
or mite, which Latreille unjustly denounced as a book­
worm, 1Ia.s an oval body, a soft skin; relatively large 
jaws, and long legs terminating in hooked claws. It 
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The Adjusting Scale of the Sun Dial. 

A NEW BUN DIAL. 

gases produced by the combustion of gunpowder are 
used. The process, as described by 'Pergaude, consists 
in compressing slightly moistened gunpowder into 
cones like those used for Bengal lights, and igniting 
them, when dry, in the fireplace-a favorite resort of 

. cockroaches. The poisonous gases drive the insects 
out of the cracks in which they pass the day, and 
suffocate them, so that they can be gathered and cre­
mated. The process was devised for t�e purpose of 
destroying

' 
the cockroaches that infest fireplaces and 

chimneys but it has also been applied� with excellent 
results, to libraries with cracked walls. 

Traps for cockroaches have long been in use. They 
are of various forms but all are based on the same 
prinCiple. The simplest is a glass tumbler or other 
vessel with smooth vertical walls, baited with a little 
flour. The insects easily reach the edge of the vessel 
from the floor by crawling up inclined flat strips of 
wood, placed there for that purpose. Then they fall 
into the vessel, from which they cannot escape by 
climbing its smooth walls. In the south of France 
regular cockroach traps are used. . These are square 
boxes about two inches deep with the outside painted 
roughly to facilitate the ascent

' 
of the insects, the 

inside finely polished, and the edge curved inward. 
A saucer of flour and sugar is placed in the box as 
bait, and a hole 'in one side, closed by a cork , permits 
the game caught during the night to be emptied into . 
the fire or a bucket of water in the morning. The 
destroyers of Dooks that we have described have been 

�-

time as shown on the dial, at the same time 
for the time equation and the local longi­
tude. This is done quite mechanically so as 
to pass from the solar to the legal time. He 
uses a stretched wire and a half-circle whose 
center is crossed by the wire. The half 
circle has a time scale in five-minute inter­
valS, and the whole is ca rried by a set of 
two rectangular frames fitted one into the 
other and turning abdut two axes which are 
perpendicular to each other. One of these 
axes is horizontal and by means of a gradua­
tion on the small half-circle seen ' in the 
rear, it is made to incline the wire in the 

. direction of the earth's axis. The second 
. 
axis lies along the wire itself and gives the 
main graduated half-circle a small displace­
ment for the correction. This latter is regu­
lated as follows : One of the edges of the 
outer frame is cut in bevel and gives an edge 
which is exactly parallel to the wire. The 
inner frame carries a scale lying opposite 
the former. On this scale are traced two 
curves showing the time equation for the dif­
ferent days of the year. One of the curves 
serves for the first six months of the year, 
and the second for the remainder. A set of 

. points show the day of the month in spaces 
of five days each, and the ordinates of these

' 

different points with relation to a base line 
traced on the scale are proportional to cor-
responding values of the time equation. At 
each end of the scale are placed two gradua­

tions in minutes of time marked E and O. They 
serve to give the correction for longitude. To do 
this, we use the two fixed points a 0, and make the 
scale slide up and down, fixing the figure correspond­
ing to the local longitude according to · scales E and 0, 
and then screwing down the scale piece. In this case 
the ordinates of the two curves with relation to the 
standard line formed by the edge of the other frame 
represent the amount of angular movement which is 
used to correct for the time equation and the longi­
tude at the ,same time. 

I n  practice the apparatus is placed once for all by 
giving the wire the proper inclination for the l atitude, 
then the scale is used as j ust stated to give the cor­
rection for the longitude. Lastly the wire is placed 
exactly in the meridian plane, When this has been 
done we find the hour as follows : Bring the point of 
the curve for the day in question exactly to the height 
of the standard bevel edge and fix the frame in this 
position. Then we reaq the hour upon the scale of 
the balf-circle. Generally this latter regulation needs 
only to be done once in two or three days. In princi­
ple, for placing the instrument .we must trace the 
meridian line on the plane surface which serves as the 
base, but as this is somewhat difficult we can . use a 

. watch which is regulated within a few seconds of the 
standard time. We place tne instrument as if we wish 
to de�ermine the time 011 this particular day. in ad­
justi�g, for the latitude, and we correct for the longi· 
tude and fix the scale and curve as before. This done, 
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we displace the instrument until the indications are 
as nearly as possible in accord with the time of the 
watch. Thus we can give the proper position once 
for all. Although the present instrument is not de­
signed as an instrument of precision, it can very well 
be used to regulate watches within one minute, which 
is sufficient for most cases. 

• • • •  
AN IMPROVED SAW HANDLE. 

In the accompanying engraving we illustrate a han­
dle particu�arly adapted for use with a saw, though it 
will be evident that it may be used for other tools as 
well. The handle is so arranged, that it may be ad­
justed at right angles to or in al inemept with the saw 

1 

AN IMPROVED SAW HANDLE; 

blade. This adjustment permits the saw to be carried 
without difficulty through the woods, because the han­
dle may be so

' 
SElt as not to projec} beyond the main 

body of th!,! saw. The details of the handle are best 
shown in Fig. 3.  The handle proper is indicated at A, 

and fits into a socket B .  The lower end of the socket 
is threaded to receive a member a. The hitter is 
slotted; and in the slot the saw blade E is fitted. Be­
tween the member a and the socket piece B a washer 
D is lllounted, and when the socket piece B is firmly 
screwed on the member a, it presses the washer D into 
engagement with the back of the saw blade. The saw 
blade is secured to the member a by means of a pair 
of pins F, which pass transversely through this mem­
ber and the usual holes provided in the saw blade. The 
pins are prevented from slipping out by a retaining 
piece G, which is pivoted to swing over them. The 

. uf,ual holes in the saw blade are placed at different dis-
tances from the edge in various makes ; but as the 
slot in the retaining member a is quite deep, these 
differences will not prevent the handle from being 
secured to any blade. Figs. 1 and 2 show , how the 
handfe may be attached in alinement and at right an­
gles, respectively, to the saw blade. The inventors of 
this handle are Messrs. E. A. Patterson and E. F. Dick­
inson , Box 218, Morgan C ity, La. 

RACK FOR COATS, WRAPS, AND OTHER GARMENTS. . 

Pictured in the accompanying engraving is a rack 
that should be found serviceable in a great variety 
of uses. Secured to the dashboard of a carriage or 
automobile, it will serve as a rest for lap robes and 
wraps ; in railroad and Pullman cars, and in theaters, 
it may be secured to the backs of the seats to support 
coats, canes, umbrellas, and the like ; while in the 

RACK FOR COATS, WRAPS, AND OTHER GARMENTS. 
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home and office it will be found useful as a towel or 
clothes rack, or a support for newspapers. The device 
is very simple ' in construction, and its chief merit lies 
in the fact that it may be secured firmly in extended 
position, and when desired may be folded back against 
its support, so as to offer no obstruction. The details 
of the rack are shown in Figs. 2 and 3.  Two bear­
ings, A and B, are provided, which have flanges or 
extensions a, whereby they may be secured to any 
support. The bearings are each in the form of a socket 
or tube, closed at the inner end but open at the outer 
end. These socket bearings are adapted to receive 
the inwardly facing trunnions D, formed on the ends 
of the rack bar. Each socket is provided with a dou­
ble bayonet slot · E, engaged by a pin F projecting from 
the trunnion. In other words, each socket is formed 
with a circumferential slot provided with an axial 
offset at each end, and according as the pins F engage 
the upper or the lower offsets, the rack bar will be 
secured in extended or folded position. The spring G 
in the socket it presses the rack bar toward the left, 
and holds the pins F in engagement with the offsets. 
When it is desired to change the position of the rack 
bar, the bar must first be moved toward the right to 
disengage the offsets, after which it may be swung 
()n its trunnions until it snaps into engagement with 
the other pair of offsets. A patent on this rack has 
just been secured by Messrs. John Boyle and Daniel 
T.  Wilson, of 406 to 412 Broome S treet, New York. 

• • • 
POWER TRANSMISSION MECHANISn. 

The mechanism illustrated herewith is adapted to 
transmit power from one member to another at vary­
ing speed in either direction of rotation. In referring 
to the accompanying engraving, we will consider the 
shaft A as the driving member and the 'shaft B as the 
driven member, although it will be evident that their 
office may be reversed. Keyed to the shaft A is a fric­
tion wheel a, and mounted to rotate on the shaft A is 
a sleeve D, on which a second friction wheel E is 
carried. The wheel E turns with the sleeve, but is 
free to slide axially thereon. Power is transmitted 
from wheel a to wheel E through a pair of idlers F. 
The idlers, it will be observed, are provided with two 
friction surfaces; one for each friction wheel, and the 
surfaces which engage the wheel E are nearer the shaft . 
A, so that if desired the wheel E may be driven at the 
same speed as wheel a. I n  order to hold the idl�rs in 
proper contact with the friction wheels, they are 
mounted on stub shafts fitted in roller bearings in 
casings G, and provided a t  their outer ·ends with pis­
tons H. From the cylinder J oil under pressure is fed to 
the pistons H, to press the latter inward and bring the 
idlers F .into frictional engagement with the wheels a 
and E. Some ' of this oil will leak past the pistons, and 
serve to lubricate the roller bearings of the idler 
shafts; The sleeve D terminates at one end in a cas­
ing K formed with an internal gear. The end of shaft 
A proj ects into this casing, and secured thereon is a 
pinion L. An extension of the shaft B also enters the 
casing K, and carries a series of pinions M, which mesh 
reapectively with the internal gear of the casing K 
and the teeth of the pinion L. As the wheel E moves 
from the center of the idlers F toward the wheel a, 
its speed will vary from zero to that of the wheel a, 
and it will rotate in the same direction as this wheel. 
As the wheel E moves from the center of the idlers F 
in the opposite direction, its speed will vary similarly, 
but its direction of rotation will be reversed. This 
variation of speed between wheels a and E will be fur­
ther modified by the planetary gearing just described 
in the casing K, and the shaft B will take the resultant 
of these motions. When it is desired to rotate the 
shafts A and B at the same speed, the oil pressure may 
be shut off, as it will be unnecessary to use the idlers 
F, and the shaft B may be coupled to the casing K by 
throwing in the clutch N. The inventor of this mech­
anism is Mr. Norman Ruland, of Rome, Italy 
( care of Thomas Cook & Co. ) . 

.... . . .  .. 
While practically all the schemes of electri­

fication so far discussed in Pruss ian railway 
circles have included only urban and suburban 
traffic, it is now intended to electrify two im­
portant trunk lines, viz., the Leipzig-Bitterfeld­
Magdeburg, and the Leipzig-Halle railways. 
Extensive investigations as to the comparative 
economy of electric and steam operation are , 
at present being made. The choice of these 
lines is dependent mainly upon the lignite beds 
situated between Halle and Leipzig. While the 
l ignite is useless as a locomotive f,nel, it 
will be employ"ed advantageously for the boil­
ers of the single power station, from which 
both lines will be operated. This station is 
located in the middle of the lignite fields. The 
aggregate length of the lines is 102 miles, the 
Leipzig-Magdeburg line being 80 miles; and the, 
Leipzig-Halle 23 miles in length. The single­
phase alternating current system is to be 
adopted, short trains being run in rapid suc-

cession. The potential of the current will be . 10,000 
y ults. 

. '  . . . 
TONGS WITH AD1USTAlILE lAWS. 

The object of the invention herewith illustrated is 
to provide tongs that may be used in smaller spaces, 
and that. will grasp and hold articles of greater dimen-

T.ONGS WITH AD1USTABLE 1A WS. 

�ions than is possible with tongs of like weight and of 
the usual design. The tongs comprise the ordinary 
handle members A , .  which are pivoted together and 
terminate beyond the pivot in bars ' B. These bars are 
recessed, as shown in the illustration, and the side 
faces of each recess are undercut, as indicated at a. 
Pivoted in the upper end of each bar is an L-shaped j aw 
D. These are provided at their inner ends with lugs E, 
which are adapted to enter the offset recesses 'a when 
the jaws are swung on their pivots. When the j aws are 
open: lugs F engage the outer ends of the bars B.  The 
pivot pins which hold the jaws in the bars pass through 
slots G in these jaws. Bearing against each pivot pin 
is' a small block H. The latter is kept in contact with 
the pivot pin by means of a spring J. In grasping an 
article with the jaws open as illustrated, contact is 
made with the transverse arms, causing the j aws to 
revolve about on their pivots, thus bringing the other 
arms of the jaws into active position. Now, on draw­
ing on the article the springs J will be compressed, per­
mitting the lugs E to engage the undercut parts a of 
the recess, thus locking the jaw against further pivotal 
movement. It will be evident that the tool in picking 
up an object may be used without separating the 
jaws to the extent required in the ordinary tongs, 
since the ends of the j aws as they revolve and engage 
the object are separated only the thickness' of the 
object between the points engaged. Should it be de­
sired to use the tongs in the ordinary manner, the arms 
are locked with the lugs engaging the undercut parts 
a, by mean� of bands which are carri€ d  on the bars. 
These bands are moved over the ends of the jaws, and 
secured 'wherever desired by means of thumb screws K. 
The inventor of these tongs is Mr. James Veno, of 
Vancouver, B. C., Canada. 

' 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

DRA WERS.-M.. GALLAND, Wilkes-Barre, Pa. 
The object in this case is to provide a w om­
an's drawers, arranged to fit snugly at the 
waist of the wearer without giving undue 
fullness, and insuring a proper hang of the 
garment, at the same time presenting a skirt­
like appearance and providing simple means 
for convenient attachment of catamenial sacks. 

.TAILOR'S PA'l'TERN.-G. MADEO, New 
York, N. Y .  This invention pertains to pat­
terns such as used by tailors for cutting out 
garments. The object is to provide a pattern 
having a system of base lines corrected so as 
to adapt them especially to the degree of 
erectness of the model. The construction of 
the pattern is based upon the relation of cer­
tain dimensions taken on the model. A fur­
ther object is to p rovide a pattern for laying 
out the sleeve of a garment, which improves 
the manner in which the finished sleeve hangs, 
and to improve the pattern of the collar. 

Electrical Devices. 

ELECTR IC HEATER. - H. WAHLQUIST, 
Philadelphia, Pa. The invention relates more 
particularly to those of a type suitable for 
heating ' liquids in small receptacles, such as 
tea-kettles, drinking cups and the like. The 
heat generated may be regulated to a great ex­
tent without affecting the electric current. It 
may be constructed to act as a. sterilizer. 

OC Interest to FarlDers. 

FRUIT-CUTTER.-H. ALL, C utter R. R. Sta­
tion, Cal. The invention is an improvement in 
cutters employed for gathering grapes or other 
fruit, and comprises a cuttfng " blade and a 
handle secured thereto in such manner that it 
may be held in the same hand used to seize 
a bunch of grapes or other fruit, the use of 
both hands for gathering fruit being there-
fore unnecessary. 

HOEING-MACHINE. - W. A. HARRIS, 
Greenville, S. C. The invention is especially 
designed for chopping cotton, and belongs to 
the class of such machines, illustrated in a for­
mer patent granted to Mr. Harris. The present 
invention relates to means for gaging and regu­
lating the depths of the h oes, means for 
securing the regulation of the size of the 
stand left by the hoeing devices, means for 
shifting the carrier frame laterally along the 
drive shaft and other improvements. 

OC General Interest. 

ABDOM.INAL SUPPORTER. - MARGARET 
DONAI,DSON, Oklahoma, Okl. One of the sev­
eral p u rposes in this case is to provide a con­
struction of a supporter that embodies an 
elastic belt and lapped bandages connected 
therewith, incl nding shoulder straps and front 
and rear crossed sections, that invariably have 
a lifting tendency and at the same time exert 
backward pressure upon the safe section of the 
body ' above the hip bones and which in no- in­
stance exert downward pressure upon the body. 
It is intended also for use in kidney, obesity, 
and other troubles. 

APPARATU S FOR ELEVATING GRAIN 
AND OTHER GRANULAR OR PULVERU­
LENT MATERIALS .-L. G. ROHDE and H. J. 
ROHDE, 9 Rue Caumartin, Paris, France. 
Means are provided for regulating the ad­
mission of the material to be sucked in, con­
sisting essentially in tubes provided with a 
series of orifices the area of which is adapted 
to be regula ted by means of a sliding c over 
which can be displaced with regard to the 
orifices in such manner as to open or close com­
pletely or partially .. all the orifices together. 

Hard_are. 

CLOSER FOR DOORS, SHUTTERS, GATES, 
AND THE LIKE.-C. TRUDE, St. Mary's, Kan. 
The inventor's aim is to provide a closer, 
which can be easily and rapidly mounted in 
position and by means of which the gate or 
door is automatically returned t o  the closed 
position after being opened. It operates firmly 
to close without slamming or jarring a door 
or gate. 

Scientific American JUNE 6, 1908. 

INDEX OF INVENTIONS Clutch, friction, S. Bramley-Moore . . . . . . . .  888,523 Gear truing machines, grinding wheel trim-
Clutch, friction, J. Fuchs . . . . . • . . . . . . . . . . . . 888,703 ming mechanism for, Ward & Taylor . . .  888, 675 
Cobalt and nickel, separating salts of, T. Gearing, J. G. Kelly . . . . . . . . . . . . . . . . . . . . . .  888,619 

For which Letters Patent of the 
B. McGhie . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,839 Gearing, A. F. ROckwell . . . . . . . . . . . . . . . . . . . 889 , 1 52 

Cock, gat;, Holderness & Evans . • . . . . .  . . 888,501 Gearing, speed changing and reversing, W. 
, 
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Cock, safety gas, F. T, Richter . . . . . . . . . .  888,742 A. Salter . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Code message, M. Berardini . . . . . . . .  888,094, 888,095 Glove protector, Hall & Hostachy . . . . . . . . .  . 
Coin controlled apparatus, M. Elzas . . . . . . . .  888,600 Goggles for horses, M. M. Boggs . . . . . . . . . . . 
Coin controlled lock, V. A. Lippert . . . . . . . .  888,828 Governor attachment, C. R. W'elch . . . . . . . .  . 
Colander, A. Kissel . . . • . . . . . . . . . . . . . . . . . . .  888,620 Governor for gas engines, electrical, ,J .  D. 
Collapsible box, W'. I .  Tuttle . . . . . . . . . . . . .  888,554 Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Collapsible box, N. B. Wood . . . . . . . . . . . .  888,774 Governor, speed, Snyder & Hume . . . . . . . . .  . 
Collapsible box, W. I. Tuttle . . . . . . . . . . . . 888,943 Grading machine, A. W. Snow . . . . . . . . . . . .  . 
Computing machine, Vebblng & Marshall . . .  888,555 Grain treating apparatus, W. F. Carlton . .  . 
Concrete construction, reinforced, R. H. Graining material. A. Sutton . . . . . . . . . . .  . 

888, 750 
888, 800 
888. 687 
888,946 

889,086 
888,761 
888,665 
888,467 
888,859 

A N D  E A C H  B E A R I N G  T H A T 
Aiken . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .  889,083 Grinding locomotive frames, machine for, 

Concrete floor and ceiling, reinforced, G. M. A. Forsyth 0 0 0 0 0 0 0 0 0 0  • • •  0 • 0 0 0 0 0 0 o '  0 • o '  888,604 D A T E Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,999 Grinding machine feeding mechanism, J. N. 
Concrete floor . construction, o f. C. Taxis . . . .  888 , 671 Heald . 0 0 0 0 0 0 . 0  • •  0 0 • •  0 . 0 0 . 0 .  0 0 0 0 • • •  0 0 "  
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�f:tr������:"��\l J�'ni����: : : : : : : : : CondenSing plant, steam, D. B. Morison . . . .  888, 637 Gun, quick firing, H. Otto . . . . . . . . . . . . . .  . 

Container, F. B. Davidson : . . . . . . . . . . . . . . .  889,109 Gutter, G. W. Schodde . . . . . . . . . . . . . . . . . .  . Acid, making methyithiophenol-ortho-car- Control apparatus, automatic, J. B. H. Harrow riding attachment, W. E. Jobnson � boxylic, Homolka & Weide . . . . . . . . . . . .  889,010 Clologe . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  888,961 Harrow truck, disk, F. N. Stepl" . . . . . . . . .  . Acid menthol ester, bl'om-valerlc, Eo Spron- Controlling and reversing means, Co F. Hat holder, lady's, H. M. Garratt . . . . . . . . . gerts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,857 Roper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888, 744 Hat band, ventilating, Jaillet & Tussau . .  . . Adding machine, F. Salinger . . . . . . . . . . . . . .  888,749 Convertible chair, G. E. Clapp . . . . . . . .  , . . .  888,868 Hay loader, A. Otto, Jr . . . . . . . . . . . . . . . . . .  . AdvertiSing hat clasp, F. T. Sherwin . . . . . .  888,663 Conveyer, chain, J. Mallon . . . . . . . .  ; . . . . . . .  888,918 Hay rake, side delivery, H. B. Sperry . . . . .  . Aeroplane, Fo I. Judson . . . . . . . . . . . . . . . .  888. 618 Cord grip for mechanical or other fixtures, Headlight, adjustable, I. D. McMannamy . .  Air brake, J. B. Wright . . . . . . . . . . 888,566, 888,561 J. E. R. Hayes . . . . . . . . . . . . . . . . . . . . . .  888,893 Heater. See Electric heater. 

888,496 
888,971 
888, 81 2 
889,037 
888,753 
888, 8 1 3  
889,057 
888. 880 
888,902 
888,527 
888.546 
888 , 641 

Air brake, C. E. Shade . . . . . . . . . . . . . . . . . . . .  888,853 Cores, chaplet for, Frese & Rauch . . . . . . . .  889,115 Heating apparatus, electrical, ' R. G. Phey-Air brakes, electrical appliance for control- Corking machine, C. Sellen scheidt . . . . . . . . . . .  888,538 sey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,923 ing, J .. G. & W. H. Pearce . . . . . . . . . . . .  888, 648 Corn ·and other grain, degerming Indian, J. Heating system, H. L. Winslow . . . . . . . . . .  888, 773 Air compressor, C. P. Tolman . .  0 0 . 0  • • • • • •  o .  888,553 F. Gent . . . . . . . . . . . . . . . . . . . . . . .  0 • • • • • •  0 889, 1 1 6 Hides, skins, etc. ; machine for dressing, Aluminium or other metals from their com- Corn mill, W. C. & F. D. Meadows . . . . . .  888,631 J. W. O'Donnell . . . . . . . . .  " . . . . . . . . . . .  889 , 1 46 pounds, winning, H. S. Blackmore . . . .  889,098 Counter, R. W. & C. B. Vardeman . . . . . . . . . .  888,944 Hinge, J. A. Raith . . . . . . . . . . . . . . . . . . . . . . .  888, 531 Amalgamator, W. C. Bourdette . . . . . . . . . . . . 889,099 Counting register, H. C. Bowlus . . . . . . . . . .  888, 781 Hinge, window blind, B. E. Byrd . . . . . . . . . . .  889 , 1 78 
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A. · 'ci�ili'; ' : : : : : : : : : :  ���:��� Armature winding for electrical machines, Haseltine . . . . . .  0 • • • •  0 • • • • • •  0 • • •  0 0  • • • • •  889, 126 Hook and eye, J. Dugas . . . . . . . . . . . . . . .  0 • •  888. 973 B. G. Lamme . . . . . . . . . . . . . . . . . . . . . . . . .  888,514 Crate filler machine, egg, L. J. Smith . . . . . .  888,543 Horse detacher, J. D. Lindsley . . . . . . . . . .  ; . 888, 625 Ash and match tray, combined, D. J. Segel 889 , 1 58 Cream separators, driving mechanism for Hose, E. J. Coughlin . . . . . . . . . . . . . . . . . . . .  888,590 Automobile running gear, C. T. Pratt . . . . . .  888,737 centrifugal, T. W. Morgan . . . . . . . . . . . .  888,634 Bose reel, bracket, L. W. Parker . . . . . .  , .  889, 038 Automobile sled attachment, H. H. Rohlf . 888,932 Cuff for coats, detachable, L. Shulman . . . . .  888, 757 Hydrant, G. H. Traxel . . . . . . . . . . . . . . . . . . .  888,941 Automobile vehicles, drive and steering gear Culinary supply card, W. D. Henderson . . . . .  888,708 HydrauliC motor, R. Davis . . . . . . . . . 0 • • • • • •  888, 698 for, E. P. Cooper . . . . . . . . .  0 0 0 • • • • • • • • • •  888,589 Cultivator shovel fastening, R. L. Morris . . .  888, 635 Ice from power streams, apparatus for de.!' Awning, M. Riley . . . . . . . . . . . . . . . . . . . . . . . . .  889,049 Curling or crimping tongs, V. Wex . . . . . . . .  888,861 fiecting frazil and anchor, F. C. Pierce 888.924 Baby tendo,", R. L. Richardson . . . . . . . . . . . . .  888, 850 Cutter bar and guard, C. G. Hampton . . . . . .  888.491 Illuminating device, A. W. Beuttell, reissue 1 2 . 795 Bag fastener, Rohn & Sheldou . . . . . . . . . . . . .  889,046 Cyanids, making, H. S. Blackmore . .  889,096, 889,097 Inhaler, F. I. Clark . . . . . . . . . . . . . . . . . . . . . .  888,869 Bag holder, J. C. Jacoby . . . . . . . . . . . . . . . . . . . .  889, 134 Darning device, G. H. Crawford . . . . . . . . . . . . 888. 592 Instep support or arch, J. Sandler . . . . . . . .  88R, 926 Baggage marker, E. S. Phillips . . . . . . . . . . . .  888,528 Decorticator, W. L. Weber . . . . . . . . . . . . . . . .  889 , 1 61 Insulator, C. C. Johnson . . . . . . . . . . . . . . . . . .  888,616 Bale tie, Alverson & Horsley . .  0 • • • •  0 . 0  • • • •  889, 1 69 Dental cement and manufacturing the same, Internal combustion and othpr fluid pressure Bar counter box, Lehnheuter & Brunnacker . .  889,140 F. L. & G. L. Grier . . . . . . . . . . . . . . . . . . .  889, 002 engines, Roberts & James . . . . . .  : . . . . .  889,044 Barium, manufacture of oxycarbid of, Battis- Dental plugger, Atkiss & Carson . . . . . . . . . .  888,455 Iron, manufacturing, H. L. HartensteIn . . .  0 889 , 1 25 toni & Rotelli . . . . . . . . . . . . . . . . . . . . . . . .  888,956 Dental swaging apparatus, H. W. Allwine . .  889,085 Ironing gloss, G. Reichert . . . . . . . . . . . . . . . 888.655 Basket cover making machine, R. B. Fuller 888,989 Desk implement, combination, J. S. Rapson . 888. 848 1 Jars, bottles, and like receptacles, closure Basket covers, machine for making cleats Desk, table, W'. C. Miles 0 • • •  0 • •  0 • •  0 • • • • • •  888, 722 for, M. D. Converse . . . . . . .  0 • • • • • • • • • •  888 , 696 for, R. B. Fuller . . . .  ' . . . . . . .  0 0 • • • • • • • • •  888,990 Dish drainer, D. Po Zondervan o .  0 .

' 
• • • • • • • •  888,953 Jars, bottles, and the like, closure for, J. Battery. See Secondary battery. Display stand, O. P. Lively . . . . . . . . . . . . . . . .  888,716 Karrmann . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  888,81 8 Battery plate , storage, T. A. Willard . . . . . . .  888,951 Distilling apparatus, P. Asher . . . . . . . . . . . . . 889,087 Jeweler's loop, M. R. Johnson . . . . . . . . . . . .  888,617 Bean puller, M. J. Quinsey . . . . . . . . . . . . . . . .  888,927 Distilling apparatus, T. M. U. von Post .  . . .  889 , 150 Kettle, F. N. Martindale . . . . . . . . . . . . . . . .  888,519 Bearing for driPl's and screens, end thrust, Door closing apparatus; automatic, Zopfchen Kettle protector, H. T .  Kellogg . . . . . . . . . . .  889, 020 G. L. Preacher . . . . . . . . . . . . . . . . . . . . . . . .  889,043 & Dusel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889. 1 68 Kiln, M. H. Avram . . . . . . . . . . . .. . . . . . . . . .  888,573 Bearing, mining car wheel, Fownes & Gard- Door fastener, Hughes & Pfeifer . o .  0 0 0 . 0 ., • •  888 , 6 1 4  Knitting machine stop lllotion, A. L. Brum-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,700 Door banger, N. D. Wells . . . . . . . . . . . . . . . . 889,076 bach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888, 461 Bearing, spindle, To W'o Morgan . . . . . . . . . . . .  888,633 Door hanger tracks, means for supporting, Labeling machine , bottle, G. Ao Hoffman . 0 888, 894 Bed, sofa, F. Bennett . . . . . . .. . . . . . . .. . . . . . .  888,865 J. M. Hopkins . . . . . . . . . . . . . . . . . . . . . .  _ _  889,012 Lace retaining device, J. A. Elpbinstone . . .  888,978 Bed spring end rail, · G. Holden . .. . . . . . . . . . . .  889,007 Doubling machine, G. A. Wettengel . . . . . . . .  888,771 Lacing holder for wearing apparel , F. B. Bedstead, A. Calvet . . . . . . . . . . . . . . . . . . . . . .  888, 466 Draft equalizer, J. O. Helgeson . . . . . . . . . . . . 889,006 Almy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888, 454 Bell mechanism, W. R. Moore __ . .. . . . . . . . . . . .  888,725 Drafti�g instrument, V. Higgins, et 81 . • . .  888,709 Lamp, R. E. Bruckner . . . . . . . . . . . . . . .  0 • • • •  888 , 691 Bib, infant ' s, M. W: Walbridge . . . . . . . . . .  889,073 Drag' and harrow, road, H. D. Guffey . . . . . .  888,609 Lamp, arc, W. S. Weedon . . . . . . . . . . . . . . . .  889,162 Binder, loose leaf, J. C. Dawson . . . . . . . . . . . . 888, 788 Drawing board, W. F. Wagner . . . . . . . . . . . . . .  889, 072 Lamp, electric arc, W. S. Weedon . . . . . . . . . .  889, 1 6:1  Blower, positive pressure, J. "V. Wilson . o .  888,565 Drawing press, L .  C. Sharp . . . . . . . . . . . . . . . 889 , 1 55 Lamp, miner's, W. TnnnessP1l . . .  0 • •  0 • • • • • •  888,768 Boat, pleasure, D. G. Exley . 0 . · ·  0 • • · . 0 · ·  • • •  888,983 Drier, P. W. Holstein 0 0  • • • • • • • •  0 . 0 0  • • • • •  889.009 Lamp Shade attachment, el{'ctric incandE's-BOilers, device for supplying scale removal Drum mumer, snare, G. A. Smith . . . . . . . . . . . 889.053 cent, A. F. W. Meyer . . . . . . . . . . . . . . . . . .  888,521 compounds to, Case & Hagg('rty . . . . . . . .  888,469 Dye, brown vat, Schirmacher & Brunner . . . .  888, 852 Lamp, vapor, W. T. Wood . . . . . . . . . . . . . . .  8�8 , 679 Boot and shoe and innersole therefor, G. C. Dye, direct cotton. J. Turner . . .  0 • • • • • •  0 0  • • •  888, 942 Lard compounding machines, COOling device Bemis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,093 Dye lakes, making red azo, Ernst & Pret- for, R. L. Wright . . . . . . . . . . . . . . . . . . . . 888, 680 
Bottle, L. Llptal . . . . . . . . . . . . . . . . . . . . . . . . . .  888,829 zell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,981 Last manufacturing machine, W. E. Tru-
Bottle cap closure, G. Koch . . . . . . . . . . . . . .  888, 621 Dye, red azo, Muller & Otto . . . . . . . . . . . . .  888,837 fant • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888, 672 
Bottle cap remover, G. A. Brinn . . . . . . . . . .  888,580 Dye, red tetrazo, E. Meyer . . . . . . . . . . . . . .  888,522 Lathing, composite, F. Wolf . . . . . . . . . . . . . .  889 . 1 67 Bottle capper, cased, T. L. Valerius . . . . . .  888,770 Dye, red tetrazo, Jedlicka & Schedler . . . . . .  889, 016 Legging, M. Rosenwasser . . . . . . . . . . . . . . . . .  888. 745 Bottle capping machine, S. Wilkinson . . . . . . . 888 , 772 Electric furnace, L. Dlon . . . . . . . . . . . . . . . . . .  888,877 Linotype machine, H. Petersen . . . .  888, 649, 888. 650 Bottle filler, T. L. Valerius . . . . . . . . . . . . . . . . 888,769 Electric heater, E. F. Porter . . . . . . . . . . . . . .  889,040 Linotype machine, F. B. Converse . . . . . . . . . . 888,786 Bottle filling machine, C. L. Bastian . . . . . .  888,577 Electric machine, dynamo, J. M. Barr . . . . . . 888,456 Linotype slug trimmer, G. E. Wallin . . . . . . .  889 , 074 Bottle, non-refillable, 00 Hachman . . . . .  0 • • •  0 888,891 Electric machin(', dynamo, Tingley & Ray . 888,940 Liquid drawing apparatus, Harrington & 
Bottle, non-refillable, H. W. E. Josling . . . .  888,907 Electrical apparatus. R. P. Jackson . . . . . . . .  888,901 Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888, 493 
Bottle stopper, G. S. Griner . . . . . . . . . . . . . . .  889.003 Electrical control system, H. L. Van Val- Liquid meter, R. Fritsch . . . . . . . . . . . . . . . . . 888,481 Bottle stopper, G. Kirkegaard . . . . . . . . . . . . . .  889, 137 kenburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,557 Liquid treating apparatus, W. A . Hendryx 889 . 1 �0 Bottle washing machine, W. J. Cunningham. 889,107 Electrical generators, method of operating Llxlvlating apparatus. C. E. Arnold . . . . . . . .  888,685 Box top, powder, W. Ho Perkins . . . . . . . . . .  888, 733 and system of control for, B. G. Lixiviating apparatus, E. N. Trump . . . . . . .  889 . 1 59 Brace and brace frame, flexible corrective, Lamme 0 0  • • •  0 . 0 . 0  . . . . . . . . . . . . . . . . . . . . . .  888,912 Loading machine, P. S. Severin . .  0 • • • • • • •  888,661 G. W. Haas . . . . . .  : . . . . . . . . . . . . . . . . . . . .  888,490 Electrical separation of paaticles from a fiuid Lock, S, Drew . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,478 
Brake sboe, F. W. Sargent . . . . . . . . . . . . . . .  888,751 stream, apparatus for, L. N. Morscher . .  888,638 Locking device, J. A. Lamont . . . . . . . . . . . . . .  889, 138 Bread maker's gage, J. Robesky . . . . . . . . . .  888,930 Electroplating holder, W. Y. Buck . . . . . . . . . .  889,103 Locomotive crane, V. R. & E. H. Browning, Brick conveyer, W. R. Martin . . . . . . . . . . . . . .  888,831 Elevator stopping m�chanlsm, plunger, T. 888,690, 889 , 1 74 Bronzing machine, Friess & Weingartner . . . .  888,480 Larsson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,515 Log camp, W. Z. Wilkinson . . . . . . . . . . . . . . .  888 , 564 Brush, dabbing, P. Henry . . . . . . . . . . . . . . . .  888,804 Engine. See Rotary engine. Log loading machine, Buckley & Huggins . .  888,583 Brush hanllle, R . .  Baillargeon . . . . . . . . . . . .  889,088 Engine starting means. gas, D. Fergusson . .  888,794 Loom stop motion, B. Forster . . . . . . .  " . . . . .  888.796 Brush holder, A. Go Howard . o . .  ' . . . .  0 • • • • •  888, 896 Engines, apparatus for cooling cylinders of Loom, swivel, A. Lang . . . .  0 • • • • • • • • • • • • •  888, 715 
Bucket, well, L. ,B. Thomas . . . . . . . . . . . . . . .  888,551 gas, A. Knox 0 • • • • • • • •  0 • • •  0 • •  0 • • • • • • •  0 888,909 Loose materials, apparatus for handling, G. Buckle and thill carrier, combination, O. Po Engines, igniter rod for gasolene, Ro Jo W. Jackson . 0 0 • • •  0 0 • • • • • • • • • • • • • • • • • • •  888.900 

W'elding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,947 Rennie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,533 Lubricator, W. W. McCarty . . . . . . . . . . . . . .  888,525 Building construction with reference to cOv- Engines, sparking circuit controller for ex- Mail bag catcher and de-livprer, H. E. Mes-erlng material, H. E. Kock . . . . . . . . . . . .  888,825 plosion, W. E. Dow . . . . . . . . . . . . . . . . . . . 888. 597 sersmlth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889,030 Building, wooden, J. H. Flickinger . . . . . . . . 888,603 Envelop opener, H. F. Hansen . . . . . . . . . . . .  889,004 Mail bag deliverer, O. C. Brett . . . . . . . . . . .  889 , 1 72 
Bundling press, Dexter & CardelL . .  0 • • • • •  0 889,1 12 Extracts containing tannin, de-colorization Mail bag deliverer, double,� A. A. ,  .Jr. , & Burial casket, C. L. Smith . . . . . . . . .. .. . . . . . . . . 888,664 of, Stiegelmann & Dphnel . . . . . . . . . . . . . . 889,059 D. F. Douglass . . . . . . . . . . . . . . . . . . . . . . .  888,970 Bushing, G. W. Spencer . . . . . . . . . . . . . . . . . .  889,055 Eye shade, Wade & Montgomery . . . . . . . . . .  888,945 Mall bag delivery apparatus, A. F. Markwell 888,518 Busbing, bung, T. Pendergast . 0 "  • •  " • • • • • • •  888,922 Eyeglass cases. machine for covering, W. Mail catcher and delivpr('r. S. T. Long . . . . .  888,718 Bushings, making, G. S. Van Voorbis " . . . . . . .  889.071 p. Devine . . . 0 . 0  • • • • • • • • • • • • • • •  0 • o . . . . .  889, 1 1 1 " Mail catching and delivering apparatus, O.  Butter cutter, C. P. Ross . . . . . . . . . . . . . . . . . 888,746 Fabrics, prodUCing impressions fast to water C. Harden . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  889 . 1 23 
Butter fat from fresh milk or cream, ex- on textile, L. Lilienfeld . . . . . . . . . . . . . . . .  888, 516 Mall crane, S. T. Lorig . . . . . . . . . . . . . . . . . . . 888 . 7 1 7  tractlng, M. E. Stro . . . . . . . . . . . . . . . . . .  889,060 Fan or pump, centrifugal, S , C .  Davidson, Mall marking machine, F . C. Ieilleid . . . . . .  888,809 Bntton, cuff, H. C, Ward . . . . . . . . . . . . . . . . . .  888,860 reissue . . . . . . . . . . . . . . . . . . . . . . .  1 2, 796 to 12 , 798 Mall pouch receiver, H . Clay . . . . . . . . . . . . . . . .  �89, 1 05 Button fastener, T. R. Hydp, Jr .  . . . . .. . . . . .  0 889 . 1 33 Fan, rotary, Barth & Sauter . . . . . . . . .  0 • • • •  888.575 Mail pouches on railway mail cars, apparatus Cabinet, "-To Person . . . . . . . . . . . . . . . . . . . . . .  888, 735 Fan Wheel and casing, W. W. Grpen . . . . . .  889,001 for catching and delivering, M. E. Cabinet, bin, C. F. Kurz . . . .. . . . . . . . . . . . . . . .  888,513 Feed and litter carrier, H. L. Ferris . . . . . .  888, 878 Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,084 Cabinet, drawer, C . F. Kurz . . . . . . . . . . . . . .  888 , 512 Feeder, W. p, Jencks . . . . . . . . . . . . . . . . . . . . . .  888, 811 Manure loader, C. O. Linn . . . . . . . . . . . . . . . .  889, 91 6  Cabinet, kitchen, R. P. Dewey . . . . . . . . . . . .  888,966 Feeder, variablp standard boiler, E. p". Noyes 888,840 Manure spreader, Rude & Smith . . . . . . . . . . .  888, 747 Cable tension reel, J. A, Moser . . . . . . . . . . . .  888 , 639 Felly, T. H. Walbridge . . . . . . . . . . . . . . . . . .  888, 558 Marble slabs or the like, cut-off machine fol', Cables, connecting conductor for, F. S. Fence, J. F. Johnson . . . . . . . . . .  0 0 0  • • • • • • • •  888,905 J. R. Peirce . . . . . . . . . . . . . . . . . . . .  0 0 • •  0 • 

Viele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,674 Fence machine, wire, C . K. Chapin . . . . . . . .  888.784 Match receptacle. Bull & Blorn-Ohlsen . . . .  . Caisson, O. C. Edwards, Jr . . . . . . . . . . . . . . . .  888, 479 Fence post, C. A. Mendenhall . . . . . . . . . . . . . 888,719 Measuring light, W. J. Hammer . . . . . .  . 
Calculating attachment, Dungan & Huckins. 888,598 Fence stretcher, wire, E. E. Whitehead . . .  888, 561 Measuring light, apparatus for, W'. J. Calipers and dividers, A. F. Henrikson . . . . .  888,498 File, stick, C. B. Cook . . . . . . . . . . . . . . . . . . . . 888,472 Hammer . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . Can polishing machine, F. Kaeser . . . . . . . . .  888, 81 6  Filing device, N. H. Fulton . . . . . . . . . . . . . . . .  888, 879 Measuring machine, W. T. Hollis . . . . . . . . .  . Cane, combination, W. T. Newsom . . . . . . . . . .  889,035 Filing machine, C. J. Peterson . . . . . . . . . . . . .  888,651 Mechanieal drier, W. �r. Cummer . . . 888,474, Car coupling, P. Neddo . . . . . . . . . . . . . . . . . .  889,033 Filling machine, automatic, J. N. Humph- Medical appliance, So Rolfson-Schmidt . . . . .  . Car derailer, R. Hamilton . . . . . . . . . . . . . . . .  888, 892 reys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888, 615 Medicinal composition, making a, J. C. 
Car door rail hanger, J. M. Hopkins . . . . . . . .  889, 01 1 Filter, J. T. H. Paul . . . . . . . . . . . . . . . . . . . . . .  888,731 Slack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Car, dump, S. Otis . . . . 0 • • • • • •  0 0 . 0  • • • • • • • • • •  888,647 Filter and regulating tap, combined water, Mercury vapor apparatus, P. H. Thomas . . .  . Car fender, J. A. Rogan . . . . . . . . . . . . . . . . . .  888, 656 G. 'Kindermann . . . . . . . . . . . . . . . . . . . . . . .  888, 712 Metal bound hox, E. E. Flora, reissue . . . . .  . Car fender, automatic, H. W. Bodendieck . .  0 888.578 Filtering and decanting apparatus, W. A. Metallic hoop, J. W. Brainard . . . . . . . . . . . . .  . Car fender, street, Prater & Wilhelm . . . . . .  889, 151 Hendryx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889 , 1 31 Meter, E. Ek . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Car heating and ventilating apparatus, E. F. Finger sbield, H. H. Fulton . . . . . . . . . . . . . .  888,991 Mpter regulator, To B. "rylie . . . . . . . . . . .  0 • •  

Porter . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . .  889. 041 Fire door, vertical folding, R. W. Hare . . . .  889,005 Mill, G. A. Browne . . . . . . . . . . . . . . . . . . . .  . .  

888.732 
888, 462 
888, 802 

888 .801 
889, 008 
888,475 
889,154 

888,758 
889.067 

Car, railway dump, To R. McKnight . . . . . . . .  888, 526 Firearm, Jo C. White . . . . . . . . . . .  o .  -. . . . . .  0 • •  888,560 Mining machine, Palmros' & Hopkins . . .  0 • • • •  
SLIDING DOOR-FASTENER.-C. A. Mo- g!�, ;i'i:'J��I�.
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C
�rM�gl'�th O���� . : : : : : : : : : : : : : :  LINE, Bancroft, Iowa. The fastener is operated Cars, adjustable partition for stock, G. A. Oswald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,843 Mixing machinery, H . Skinner . . . . . . . . . . .  . 

1 2 , 800 
889 . 1 00 
888. 599 
888. 952 
888,46f> 
889. 149 
889 , 1 48 
889,026 
888. 542 
888,596 from the outside or inside. From the inside Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,844 Fluid or water jacket connection, F. W. Molding machine, W. W. Doolittle . .  888.595, Cars at drawbridges, safety device for street, Schroeder . 0  • • • • • • • • •  0 • • • • • • • • • • •  0 • • • • •  888,658 Motor control system, electriC, H. D. James. 

the handle is seized and the fastener rotated J. W. Collins . . . . . . . . . . . . . . . . . . . . . . . . .  888, 588 Fluid pressure regulator, E. P. Noyes . . . . . .  889 , 1 85 888,903, 888,904 
one qimrter around whereby the plates are Carbid, manufacture of, H. L. Hartenstein . 889,124 Flying machine, F. R. Sweeny . . . . . . . . . . . . . . 889, 062 Motor starter, automatic, E . H. Smythe . . . .  888.759 

Carbld manufacturing apparatus, H. L. Har- Folding chair, E. T. Morris . . . . . . . . . . . . . .  888, 726 Mouth prop, J. L. Gehorsam . . . . . . . . . . . . . .  888, 484 
brought to vertical position, then the fastener ten stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888 , 61 0  Footwear, A. W. Biddle . . . . . . . . . . . . . . . . . .  888,458 Muiller, C. J. Gustafson . . . . . . . . . . . . . . . . . .  · . .  888,489 
is pulled toward the operator so that the Carbureter, C. R. Greuter . . . . . . . . . . . . . . . . .  888, 487 Form, dress, L. T. Furnas . . . . . . . . . . . . . . . .  888,992 Music holder and leaf turner, A. E. Ker-

I Carbureter and governor for intel'nal-comhus- Formic-aldehyde preparat1Qn�' and making foot . .  0 • • •  0 • • • •  0 • • • • • • • • • • • • � • • • • • • • • • •  889 . 021 outer plate is drawn back into a recess in the tlon engines, combined, C. H. McClin- same, H. S. Blackmore . . . . . . . . . . . . . . . .  889,171 Music leaf turner, C. Hughes . . . . . . . . . . . . . .  888, 897 
woodwork. It is requisite that the bolt con- tock . . . . . . . . . . .  '. ' . . . . . . . .  ' " . . . . . . . . . . .  889, 032 Fruit picker, H, J. Bolinskl . . . . . . . . . . . . . . 888,459 Music playing instrument, autopneumatic, 
necting both plates should be adapted t o  .slide c
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888, 815 
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888,55� 

and rotate in the recess, in order to engage Carpenter's tool, T . . Buehler . : . . . . . . . . . . .  889, 104 Miller . . . . . . . . . . . . . . . . . .  ' " . . . . . . . . . . . .  888,723 Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888, 830 
Carpet fastener staIr J L Kmgston 888 713 Furnaces, boilers, ranges, etc . ,  portable fire Musical instrument, mechanical . P. J. Meahl 889.02!) It with or disengage it from the door, as Carpet stretche�, T. k. . Br�dbury . . . .  : : : : : : 888:689 box partition for, M. D. Mason . . . . . . .  888, 630 Musical instrument. stringed, H. L. Suter . .  888.93D 

required for fastening or releasing the same. Carpf't sweepers, disinfecting attachment Furnaces, dog house for ope-n h('artb, A. MUSical instrnments, differential valve for for, W. L. Plumb . . . . . . . . . . . . . . . . . . . .  888,529 Cruickshank . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,962 pneumatically controlled, p. Welin . . . . . .  889 , 1 65 SAFETY ATTAC}lMENT FOR LINEMEN'S ' Carrier. See Feed and litter carrier. Furnaces, stoking, C. W. Crosby . . . . . . . . . .  888, 787 Musical instruments, note sheet feed mechan-
CLIMBERS J D O'CONNELl 8 Margerey Carving machine F H Richards . . . . . . . .  888,534 Furniture, W. Person . . . . . . . . . . . . . . . . . . , .  888,734 ism for. W. E. Cleveiand . . . . . . . . . . . . .  888. 587 .- . . �, Cash sUP. refunding, B. F. Seymou'r, · Jr . . . .  888,938 Galley lock, A. S. Orchard . . . . . . . . . . . . . . . .  889,036 Necktie Imot. A. Swanson . . . . . . . . . . . . . . . .  888 . 54n Street, Utica, N. Y. The object of the in- Casket handle, N. L. Barmore . . . . . . . . . . . . . .  888, 776 Game, F. M. Greer . . . . . . . . . . . . . . . . . . . . . . . ; 888,883 Needle threader. S. C. Early . . . . . . . . . . . . . .  888.977 
ventor is to provide a device for a climber g�����o�.
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n
. : : : : : : : : : : : : : : :  ���:��� that can be applied to any form thereof, a n 1  Chimney cowl, D. McLean . . . . 888, 728 Garment fastener, J. Forman . . . . . . . . . . . . .  888,987 Nut lock, H. G. Frew , . . . . . . . . . . . . . . . . . . .  888. 797 

one that will eliminate most of the disad- 'Churn and freezer, R. C. Lamb· . ·  . . . . . . . . . .  888, 623 Garment supporter, J. M. Taylor . . . . . . . . . .  888. 550 Nutcracker, F. E. Proctor . . . . . . . . . . . . . . . .  888.n8 
Chute and draft appliance, stra,v, F. A. Garment supporter, C. J. DanieL . . .  0 0 0 • •  0 889, 1 08 Oar, pivoted, Merriman & Apfel . . . . . .  0 • • • • •  888. 520. vantages of the safety belt and like appliance�. Magwire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,027 Gas burner cleaner, acetylene, D. Barnard . .  888,777 Oil burner, R. C. Nelson . . . . . . . . . . . . . . . .  888. 6-14 

He provides a device that will constitute a Ghute coal F Leschinski 889 023 Gas heating apparatus, Steele & Willy . . . .  888. 547 Oil tank, non-explosive, F. W. Reiher . . . . . .  888,739 . Cigar ' I KItsee 
. . . . . . . . . . . . . . . .  

888;r;08 Gas jet heater, J. W. Allen . . . . . . . . . . . . . . .  888,954 Ore, jigging machinery for dressing, G. J. portion of the stirrup extension, thtj� brin g Circuit breaker, 'm: ' Fi: ' Smyth� : : : : : : : : : : : :  888,760 Gas producer, J. Bowey, Jr . . . . . . . . . . . . . .  888,780 Dawbarn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
always at hand and ready for use. It does Circulation, F. P. Dewey . . . . . . . . . . . . . . . . . .  888, ! 168 Gas producers, operating, E. P. Coleman . .  888,785 Ore sampler, C . L. Cor qtant . . . . . . . . . . . .  . 
not Interfere with walking or climbing and will Circulation apparatus, F. P. Dewey . . . . . .  888, ! 67 Gas producing apparatus, suction, H. H. Ore treating apparatus. '-'. A. Hendryx . . . .  . 
not strike the ground when walking. g::!::�, :�ctI�r��:

s 
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Clo{'k reppating mecbanism, Mullpr & Gasps, manufacturing combustible, E. N. Packing, journal bearing. A. R. Scott . . . . .  . 
Kramer . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . .  888, 836 Dickerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,969 Packing table, L. Abraham . . . . . . . . . . . . . . .  . 

Clod crushpr, E. C. Bandle . 0  • • •  0 • • • •  0 0 . 0  • • •  889, 090 Gases, preparing so1utions of, H. Howard . .  889 , 1 32 PadlOCk, combination, E. E. Sutton . . . . . . . .  . 

888, 964 
888,471 
FS9. 1 2 8  
889. 129 
888,855 
888, 937 
888, 681 
889,061 

NOTE.-Coples of any of these patents wl1l 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 

Cloth cutting macl;1lne, G. Scott . . . . . . . . . . . 888,755 Gasolene tank, J. C. Gurley . . . . . . . . . . . . . .  888. 488 Padlock, keyless combination, B. KreU7r 
Clothes hanger, C. Cook . . . . . . . . . . . . . . . . . . . .  888.697 1 Gate, G. F. Seiser . . . . . . . . . . . . . . . . . . . . . . . .  888,537 berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,91 1) 
Clothes press or cabinet, No, Burns . . . . . . . . .  888,463 Gear connection, R. Braun . . . . . . . . . . . . . . . .  889, 101 Paint machine, V. Arangnren y Bustinza . . . .  888, 693 



FOR FOOT OR POWER 
the celebmted bCr�w,clLttiu2' 

I .. S'j'All " LATJlES 
hold undisputed supremacy through­out the world. For fine nnd aCCllt:lt.e 

"- work they are unapproachable. 'fhe best materiuls and workmanship onJy. 
Economy in manllfac�urinK ma.kes 
prices Dlodt:rate. Write for free 
..::1l:t.1�. 
TilE SENF.I'A PALl,S DIFG. CO. 

6�5 \Vater St., SI.:Il(Cft. Fall"" N. Y. 

E n g i n e  a n d  F oot L a t h es 
MAC H I N E  S H O P  OUTFITS, TOOLS A N D  
S UPPLIES. BEST M A T E R I A LS. BEST 

W O R K M A N S H IP. CATALOG U E  FREE 

SEBASTIAN LATHE CO . .  1 2 0 Culvert St., Cincinnati. O. 

YJ{ 
'THE (LIPPER (UP. 

or Its triangular sbape preYents 
entanglin and gives three ,tImes 
tbe capaclty of any otber ClIp for 
lLtt��l� d'���t�O

g
lf?§[ationer8. 

CLIPPER lUFG. CO., . � New York City . 
. Send lOco for sample box of 100: or 2Oc. for clips :ul(1 desk tr!ly. 

Special H igh Grade 2 Cycle 
2 H.  P. Marine Engine $43 
With complete outfit ready 
to install in your Launch, 
Rowboat or Canoe. Larger sizes at 
proportionately low prices. Prompt 
delivery and satisfaction 2Uaranteed. 
Catalog FREE. 

TilE INVINCIBLE MOTOn CO. 
162 "asbingtOll Street, tblengo, III. 

FRIGTION DISK DRILL 
FOR LIGHT WORK. 

1'16S These Great Advantae-es: 
The speed can bl:l instantly changed from 0 to 1600 without 
stopping or sbiftlDg belts. Power :.pphed can be g:,ndua�ed 
to drive, witb equal safetYi tbe smallest. or largut. drills 

;:i
\��!� Ii: d�ill�;;ak;;��der Thrc

s��;rlo�rri;me C��l��:� 
W. F. & JNO. BARNES 00., 

Est.'\blished 1812. 
1 999 Ruby Street, Rockford. Ill. 

palmer Motors 
Two lLnd Four Cycle. One, Two 
and F'our Cylinder. �tatlonal'Y 
Rtld Marine. One to Twenty 
H. P. Catalogue )j'REE. 
PALMER BROS., Cos Cob, Conn. 

New York : 30 East. 20th Street 
Philadelphia : The Bourse 

Bo!;ton : 85 Union Street 
Portland, Me.: Portland Pier 

Seattle, Wash.: Colman Dock 

WE L L DRIL�ING 
Machmes 

Over 70 sizes and styles, for drilllng either deep (\r 
sballow wells in any kind of SOil or rock. Mounted 
on w heels or on sills. Witb engines or horse powers. 
Strong, simple and durable. Any mecbaniC can 
operate tbem easily. Send for catalog. 

.. WILLIAIUS BRO," .. Ithaca, Ill. Y. 

Would You " Make the Round 
Trip" Without Uncertainty? 

Investigate tbe 

Hildreth 
Marine Motors 

We are ready to 

" SHOW YOU " 

Send for valuable facts 
about Marine Motors. 
THE HILDRETH MFG. CO. 

703 Sheridan, L.'\Dsing, Mich. , U.S.A 

J A G E. R  
4-Cycle 

Marine 
E.ngines 

Skillfully desil<oed and weil 
bUilt. Sin�le lever control, com· 
bining automatic cal'burettor 
with spn.rk advance. Develops 
wide speed ranire and reliability I�i:=i"il under most trying conditions 
Sizes a to liO  tl. p. 8end for catalog. 

CHAS. J. JAGER CO.  
28 1 Fran k l i n ,  cor.  Batlerymarch St.  

Boston,  Mass. 

$40 M OTO R CY C L E  
\Ye hlwe the 13rgest line of New 
:md used :Motor Cycles, Parts and 
Supplies i n  the country, at th� 
I(lwest prices. Every III a c h i  n e guaranteed. We are the Iarg-est. 
d.ud only exchullve Motorcycle 
Houst! in the world. Send for 011'1' 
1908 Caw.log. Repairs a specialty. 

notors and Castings for Air Ships 
Harry R. Geer Co., B 5 1  McLaran Ave., St.  Louis, Mo. 

THB BARKER MOTOR 

bas from the first sbown i !self to be 
of superior design. Mechanical 
ideas of proven worth, com binf'd 
with the best mat�rials and careful 
attention to detalls make it 

THE LEADER OF ITS CLA�S. 

L. BARKER, NORWALK, CONN. 
If \\ 

How to Build a 5 H. P. 
Gas Engine at Home 

In SGIENTIFIC AMERICAN SUPPLEMENTS 

I I  164[ and 1642, E. F. I,ake describes simply 
and tboroughly bow a five horse power 19as engine can be built at bome. Com­
plete working drawings are publisbed, 

with exact dimensions of each part. Price 

by mail for the two Supplements, 20 cents. 
Order from your .-_________ � 

newsdealer or from M U N N  & COMPANY 
Publ ishers 

361  Broadway, New York 

Scientific AInerican. 
Paper, manufacture of, n. GUtUH . . . . . . . . .  . 
Paper pali, B. 1. Rlke . . . . . . . . . . . . . . . . . . .  . 
Paper treatJng tank, A. C. Rice . . . . . . . . . . .  . 
Parachute arrow, C. R. Stewart . . . . . . . . . . .  . 
Paste box and dauber, E. ,,1. Scl'anton . . . . .  . 

888,482 
889,648 
888,741 
888,668 
888,756 

Pavement and mnking the snme, 'V. S. 
Houghton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,886 

Pavement or roadway and lllaking the same, 
W·. S. Houghton . . . . . . . . . . . . . . . . . . . . . . 888,887 

Paving blocks or bricks, means fOl' handling, 
J. Sheridan . . . . .  . . . . . . . . . .  . 888,662 
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Pencil sharpener, C. C. Spengler 889,056 
Pencil sharpener, S. B. Jones . . . . . . . . . . . . . .  889,135 
Pencil Shal'pellel', n. V. Collins . . . . . . . . . . . . 889,179 
Pencil sharpener attachment, J. C. St. Jobn 888,669 
POl'ch, fowl, A. Peris . . . . . . . . . . . . . . . . . . . . 889,039 
Phonographs, graphophones, and the like, 

apparatus for manufacturing cylindrical 
records and blanks for, J. Ames, et al . . 888.682 

Pbotograpb cabinet, F. J. Busald . . . . . . . . . . 888,958 
Photograpbic print apparatus, W. E. Siu-

clair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,540 
Photographic pril.ting lllllcbine pad, J. C. 

Calhouu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,585 
Pbysician's case, P. Ruehlmaun . . . . . . . . . 889,]56 
Piano bencb, H. L. Schul'! . . . . . . . . . . . . . . . . . . 888,754 
Picture book, A. H. KemIJer . . . . . . . . . . . . . . . 888,819 
Picture moldings, auxiliary bolding strip of 

metal for G F. Drew . . . . . . . . . . . . . . . . . 888,972 
Piling, metal 'sbeet, G. W. Jackson . . . . . . . .  888,899 
Pipe bending machine, C. B. Morton . . . . . . . 888,727 
Pipe cleaner, smoking, W. H. Boughton . . . .  888,688 
Pipe closure, A. Andrews . . . . . . . . . . . . . .  888, 683 
Pipe coupling, C. F. Dotts, et a ! .  . . . . . . . . .  889,113 
Pipe cutter, trench, J. E. Moore . . . . . .  : . . .  888,724 
Pipe elbows, making corrugated sheet metal, 

F. Brune . . . . . . . . . . . . . . . . . . . . . . . . .  889,173 
PIpe hanger, train, J. F'. Dl'ukc . . . . . . . . . . . .  888,791 
Pipe Jitter, M. E. Layne . . . . . . . . . . . . . . . . 889,139 
Pipe molding macbine, Murray & Babbitt.  . .  888,921 
Pipe or bose coupling, J. H. Phillips, Jr . . .  888,846 
Pipes or tubes, apparatus for rilling, C. 

Fell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,984 
Planer driving mecbanism, B. D. SteveJls . . . 888,765 
Planter attacbment, G. Weidinger . . . . . . . . . . 888,676 
Planter attachment, seed, G. 'V. & H. 

Sterken . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pliers, E. A. Gemeny . . . . . . . . . . . . . . . .  . 
Plow, motor, P. H. Munroe . . . . . . . . . • . . . . . .  
Plow point, C. G. Gertz . . . . . . . . . . . . . . . . . . 
Polishing, process of, A. G iese . . . . . . . . . .  . 
Post mold, H. Ballinger . . . . . . . . . . . . . . . . .  . 
Power transmItting means, R. S. Prindle . .  . 
Press for the manufacture of articles from 

888,764 
888, 60U 
889,143 
888,607 
880, 1 1 7  
889,001 
888,654 

granular or fibrous material, ""ud & \'on 
Mattencloit . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,081 

Printing for embossing, scoring, and die cut· 
ting, securing absolute registration ill, 
F. J. Holmes . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Printing machIne, bag, C. E. Dulin . . . . . . .  . 
Propelling apparatus, boat, J. E. Carrol l . . 
Pruning instrument, S. P. Hnywul'd . . . . . . .  . 
Pulley construction, sheet metnl, F. Philips. 
Pulley, gripping, Frost & Reese . . . . . . . . . . .  . 
Pulley, sling, J. M. Boyd . . . . . . . . . . .  . 
Pump, J. W. Bagby . . . . . . . . . . . . . . . . . . . . .  . 
Pump, ail', S. E. Spencer . . . . . . . . . . . • . . . . . .  
Pump, centrifugal, E. F. Welch . . . . . . . . .  . 
Pump, rotary, R. Bel'l·enbel'g . . . . . . . .  . 
Pump, rotary, J. Muller . . . . . . . . . . . . . . . .  . 
Pumps, lining for casings of rotary, A. W. 

Jones . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pumps, spring pt'essul'c regulator for, L. W. 

Haskell, et aI . . . . .  . 888,803 
Puncb, band, H. E. Wnl ter . . . . . . . . . . . . . .  889,075 
Putty applying tool, T. J. MacLaughlin . . . . 888,629 
Pyrograpbic or cautery dt!vice, T. W. Mille-I" 888,833 
Rail bending device, V. Pili. . . . . . . . 888,847 
Rail bond, A. H. Englund . . . . . . . . . . . . . . . . 888,980 
Rail jOiut, j<'. Ne"ulic . . . . . . . . . . . . . . .  889,034 
Railway cross tie, G. R. Mavis . . . . . • . . . . . .  889,028 
Railway gnte, A. Wyper . . . . . . . . . . . . . . . . . . .  888,568 
Railway, plehsure, E. G. Geore-s . . . . . . . . . . . .  888,881 
Railway rail, J. Francis . . . . . . . . . 888,988 
Railw.ay rail tie. concrete, C. L. Ruse . . . .  888.851 
Railway Signal, E. M. Cain . . . . . . . . . . . . . . . . 888,959 
Railway Signal, A. W. El1l.rvey . . . . . . . . . . .  889,127 
Railway sigual, S. M. Ward, Jr.  889,160 
Railway signal system, E. E. Gabbart . . . . . 888,483 
Railway Signaling system, electric, E. B. 

Howell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888, 6 .1 3  
Railway swltcbing devicC', uutomntic eie-c-

tric, Rice & Hill . . . . . . . . . . . . . . . . . . . .  888,929 
Railway tie, J. H. Norton . . . . . . .  . . . . . .  888,72n 
Ra il way tie, Ren m & Boyd . . .  888,92 
Railway tie and fastf'Tlf'1' fnr s 'f" " ; . . - the 

rails thereto, metalliC, C. E. rowel l .  
Railway tie and I'uii fustell('>l'. <.. ••• . pd. 

J. F. Stoner . . . . .  
Rake. See Hay rake. 
Razor guard, B. B. Glbfo"d . . . . . . . . . . . . . .  . 
Receptacle, collapsible, H. J. Potte'· . . .  . 
Register, H. W. Sayle • . . . . . . . . . . . . . . . . . .  
Registering apparatus, P. '''in80r . . . . .  . 
Registering me-chanism, F. P. StE-vens . . . .  
Rein support. '1'. C. Thomp�nn. 
Renovator, J. H. Green . . . . . . . .  . 
Rhpostnt. K A. Lf>ollunl 
Rifle sight. 1\L E. SutberllllHI . . . . .  . . 
Road and making same, B. N. BNl1'rt . . . . . . .  . 
Roa�ting and smelting furnacl', J. J. Brown, 

J� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rock drill, J. S. Harlow . . . . . . . . . . . .  . 
Rock drill , turbine driven. M. Kel1ow . . . . .  
Rock drilHng machine Ot' engine, Hellman & &�" . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Roller mill, E. Brown . . . . . . . . . . . . . . . . . . .  . 
Rotary engine, A. Hopkins . . . . . . . . . . . . . .  . 
Rotary engine, J. C. Barnes . . . . . . . . . . . . .  . 
Rotary furnace applicable for use in roast· 

iug ores 01.' tbe like, W. Hommel . . . . . . 888.fi02 
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Sash lock, O. E. Lamberson . . . . . . . . . . . 888,911 
Sashes, machine tot· making and driving 

tacks in window, C. E. Johnson . . . . . . 888,505 
Sashes, window screens, etc., fastener for 

storm, M. Hauser . . . . . . . . . . . . . . . . . . . .  888,494 \ 
Sausage stutI'l!lg machinp. E. J. Hallahan . .  888, ]22 
Saw guard, cII'cular, R. W. Hood . . . . . . . . . 888,805 
Saw jointer, set, swage, and gagl'>, com-

bined, H. L. Trueblood . . . . . . . . . . . 889,070 
Saw recutting mechnnlsm, J. C. Gebhart . . . . 888.704 
Saw set, W. J. Boynton . . . . . . . . . . . . . . . . . .  888,579 
Saw swaging machine, J. C. Fox . . . . . . . . . .  888.701 
Scale, automatic weighing, F. C. Osborn . . . . '888,646 
Scaling machine, BUrl'l & Donnelly . . . . . . . .  888,404 
Scourer, sbaking, S: T. Wilson . . . . . . . . . . . . 888.67H 
Scraper, .T. B. Ackermann . . . . . . . . . . . . . . . 888,77'" 
Scraper fOl" ,grain drills or other vehicles, 
Seal 

w
�;;,

e
l�;·e�si�!t�r· 

. p;·i�ii,;g . ''';''u'clil;,e', ' . F: �88,524 

Gottscbalk . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,889 
Seals on panel's, device for Jmpressin�, F. 

Gottschalk . . . . . . . . . . . . . . . . . . . . 888,890, 888.997 
Sealing cap, bottle, E. J. Godman . . . . . . . . . 888.905 
Sealing machine, envelop. 'I". F. Bowe-s . . . . 88S.460 
Seat supporting device, W. S. Grey . . . . . . .  888.790 
Secondary battery', R. J. Fleischer . . . . . . . . 888,602 
Seed d"ill feed cup, F. Dahlund . . . . . . . . . . . . 888.9(;:3 
Self·setting trap, L L. l( ludlg .- . . . . . . . . . . .  88 ,820 
Sewing machine bobbin cal'ri�r, P. Anschutz 888,684 
Sewing machine feed mechanism, C. F. & 

M. T. Goforth . . . . . . . . . . . . . . . . . . . . . . . . 889,119 
Sewing machine folding and taping guide, 

W. L. Swift .. . . . . . . . . . . . . . . . . . . . . . . . . . 
Sewing macbine stoPlllng gear, .T. Beattie . .  
Sewing macbine table. E. C. Saettler . . . . .  . 
Sewing machine tenSion, C. F. & M. T. 

88n,06,3 
888,957 
889,050 

Goforth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889 , 1 1 8  
Shafts, means for lubrJcntin,:; rupidly revolv-

ing vertical, 1. P. B. Knudsen . . . . . . . . 888,824 
Shafts, rotating meuns for recIprocating, J. 

P. I{arns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889,136 
Sharpening machine, snw, It. F. Dnniels . . .  889 , 1 80 
Sbearing, cutter for . bcep, 8. I,. Johnson . . .  889,017 
Sbipping case, knockdown. 8t ll�s & Benson . 888,548 
Shock loading machine, Smith & Walker . . .  889,054 
Shoe, J. F. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  888,470 
Sboe, E. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,908 
Sboe, W. E. Gilman . . . . . . . . . . . . : . . . . . . . .  888,994 
Sboe, sportIng, T. Corcoran . . . . . . . . . . . . . . . . 888,473 
Sbovel, etc., bandle, F. Skelton . . . . . . . . . . . . 888,541 
Shutter fasteners, sill plate tor, H. Zim· 

merman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,570 
Shutter or blind operating device, D. Draw· .. 

baugb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,792 
Sbutter, rOlling, J. G. W1lson . . . . . . . . . . . . . . 888,862 
Sifting apparatus, asb , J. L. Laverty . . . . . : 888,827 
Sign apparatus, barber's, P. Zarella . . . . . . .  888,569 

Iblicies" 
WILL KEEP THE WOLF FROM 
THE DOOR I F  THEY ARE I N  

The prudential 
INSURANCE CO. OF AMERICA 
�lc:d ua Stock Compao, b, tbe Stitt titRe. Je.ne, 

JOHN F. DRYDEN, Pre.'dent 
HOMIE OPFICE, NEWARK, N. ". 

""_ r.r Jt-tu of � LOW eo •• Pollc:y. Dept .. 121 

Engine�Ilgg News 
21 4 Broadway, New York 

The leading weekly Engineering paper of the world, devoted to the interests of Civil, Mechanical" 
Mining, and Electrical Engineers. 100 to 125 pages weekly. Send for free sample copy. 

Racine Power Hack Saw ; .. 0,����;������:,;���?�1�:��e.!��m!;!������� 
in all det..1.ilB. By adherlUg to the one general t.ype of construction, we 
h:we develOped 3. Quiett en!'y-rldLng, nccc!'8Ible, fiilmply 
cOIlPlotructed JlIRchlne, which meets every r�fJlliremellt of the 
experienced purchaser. The � ntJonnl h:l8 1\ bnll-bcllrlug motor, 
nlumlnum body, two eomplete. Ignition !lYI!lt.t'flli!'. per .. 
feet spring suspellslon, Oexlblc contl'ol , 11tH] UII ubu nd­
ullce of power. 

will ('Ill. 6-incb round s1t:el bar i11 1S mioutes. 
Second cut in 8 1  minutes. ' Will cut at 

�!fJi\t8��k�uY�u;��Chil�e �� a���kr��. l��f cut' Our mnchine will save its cost in :L 
short time by savilllC time, materi:!.1 and 
blades. Ask your machinery dealer for 

or write our Department No. 8. 
Model K-" eyl., 4Ux5. Model R-n eyt., .fXx4?(. 

Model N-4- eyJ., 5:1:5. Model T-6 cyl., 5,.5. I=!:::ilill prices and particulars. It will surprise you, 

Write for particulars nnd our booklet, " W hat Owners 
Say About Their Natlonal8." 

Nallooal Motor Vehicle Co., 1019 E. 22nd St" Indianapolis, Ind. 

�:���I�t��n���C!W�n�gt�lf:st:�g OO!!r �� 
�h��h��r!!��. 

elw�c�lr
Ot. ��leGr���,,:.bew� 

Odor. Over 100 styles. Lighted instantl\' with 9. 
match. Every lamp warranted. AK'cnts \Vanted 
Everywbere. 

THE " BEST " L I C HT CO. 
ST E. 5th St., Clanton, O. 

Owners of Original Patents. 

� Science for the Evenings �r 
� The Heavens Without a Telescope � 
� A MOVING PICTURE OF THE UNIVERSE S � The Only Combination Sun, Moon, Star and Planet Map � 

Offer. 
of $3.00, postpaid. 

Every Stellar body accurately placed for 
any date for the next twenty years, in the 
Northern Hemisphere. Indorsed by leading 
scientists. Requires no technical knowledge 
to use it.  Complete mastery of the heavenly 
bodies in a few hours. 

( 

� 
� 

For a limited time only, we offer our readers this � 
splendid Planisphere at a special reduced price 

Send for descriptive circular. 

Most graphic way of interesting all i n  the 
wonderful planetary systelll of the Un iverse. 
Chart is IS inches square, with revolving disk 
map showing all stars. Made of heavy 
cardboard 

& COMPANY, 36 1 Broadway, New York � 
"'� 



Scientific Atnerican 

Classifi ed and china l1oveltic�. Si;.!'lIaLiLlg aplw I':l l  us. s('l('ctiu� dt' v ic(' for j Advertl' sements 
Iuqu h'Y N o .  ""H:J/I .- Wanted IJ  uuy iJrass, bronze II Sig' l l .  I 'Lcd ril ' . ( ; .  ( ' , N it-'tI-l i rnp S."'�I. I I:"'-I  I 

-
. 

1 ' 0' - - , '
. . 

plt'dricul. .r. Burry . . . . . . . . .  :-':SX.I;! I:! I I �I ! ! II I}·Y . 
N o: �h.3;.) .-WaIl Lcd to bl l y m. I 'a <:1 1 1 111- � igll <l i i l 1g,  p[\ ' ( ·trit:. I ial lt' l t  & 1" I I I 1I ' l'l'l' . s,--;s. :-.:s;-, Advertising in tbis column is 75 cents a line. No less ne) s dl1(1 �nJUke top:s. SIt'(!. bull, L. I ) .  Ja II I i t ' l l  . . . . . . . �.sl:'Lgs.s than four !lor more than ten l i nes accepted. COUllt l tului l'Y No. Sfiaf,.-vVanted to buy htHlsehold ::;lIlelting fUl'llace. 1'(\VPJ'!JP1'a tu r,\', A .  I ) ,  

seVf'n wonts to  t i l e  line. Al l  orders m usl b e  accolU· brusbes, I Lee " . . . . . . . . . . . . .  88S,(i2..t 
panied by a remittance. Furtiler information sent (In III(lnh'Y No. 863 7 . -\Vantect to huy lawn mower Snap hook HI](] lHlckle, cumi J i lleLl , J. \". 
request. grinders. Hutchison . . . . . . . . .  S80.01;� 

READ THLS COLU),L� CARI�Ii' V LLY.-Yon will find. I1UI ll it'Y No. �63�.-\Vanteel tv lHlI'cha�e mica Or :-; ! I I I \\' lll( 'l ting m:!cIJille, ;\. �: E�llersnl l . . 888.n7!1 

inquiries for certain classe3 of al·ticles numbere,1 i;] porcelain insulati"n. . �1 I0\\' plo\\' coupllug devl l·e . J. IV. l(u" e,1 . 888,5:Hj 
consecutIve order. If yull manufacture tilelSe goods In(llIil'}T No. 863H. -\Vl:lnt:-; t!tencils ftW decoral ive �O lili. �lIt�'I' 1a I ,  uLJpal'n tus tur tl'ea tlllg", J. 
write us at once and we will send you t be name and borders such ..... 5 nre used arulIncl half tOne�. S I · J ' t H lUI) . I . T '  l ���:�� adclress of the pany desiring the informatIon. 'rbere 1 1l�u i�'y ,"0. 86 '1 0 .-"·anlCej tu buy uJcohol lamps ��J:d �:�:�:�·I

I
·��.li�.I I'�

'
I' : )\�::f.:�t �l� ( f��:U1e�·:;��i·f;:ing. is no charge for this service. III evel'Y case i t i s  for 1.I�htlllg purpos�s. R. E. Trotti!'1' tl:SS,7G7 

llCCeSSftl'Y t o  gi'\r e  t h e  numher of t h e  iIiQuit·y. 1 1l(lnil'Y No. 8U 1 1 .-\Vanted t·) buy a fo:elf.lighling Sound, deviee fur n-'.I.!ul:t l i l lg' a l l t i  j l l :o: l i t',\' ilig 
\Vhere manufacturers do not respond promptly the J2Cl:S bUl'nel'. J'cpl'od llC'eu , A. 11'01'(1 888.nso 
inquiry 1I1fty be repeated. I U(luh'y N o. �64-·!.-\Vantcel to buy a gdsuline :-:p:-1l'k coil. J. O. Heinze, JI' . . . , . .  SBR0 1 1 

1l1 U � N  & CO. mot ol' i n s pccti oll c[lI· �talldul'c1 r age. I Spa l'k plug, E. Bruden . . . . . . . . . . . .  888.7"2 

m!���
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}r No. 86-i 3. - W antecI to buy concrete post �g����i l;�d ig��5�, k' T��.C;�.��:���� �I�I.·.· XS�.7I 1:I , ���:+�� 
B U S I N I=_ S S  O P P O RT U N I T I E S .  

Inquiry N o .  "W44·. Wallte(l "ddreRS of gluss tube Spherical structures, j ac- I,et [nr.  F L. �hcl-
manufacturel' who does benuin.:.!. . . d?n . . . . . .  : . . . .  _. .  888.8lH 

GENTLEMAN, now here from Europe. who vcry In quiry No. 86'1!i .-Walltccl to buy paris for �l;�I��:n�, �I�cb��I�I'��
tt".C.

hllle� I.t .  I ' . ] I .  ( :ouil i . ���:�g� successfully bas introduced American twods in tile cul'lmg Irons. Sprinkling machinf', sand 01' u l h t-.I', N. St. 
ro�ro�;:
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r
�!iI'�f���·�d� Inquh'Y N o. �6 1 5.--Wanted In buy cheap slilall l'eter . . . . . . .  . . . . . . . . .  . . . . . . .  . . . .  88f)'058 

For particulars address S. D., Box 773, New York. mqt0l' trum %' tu 1 horse power, �j nule poase 6J cycle, 1 10 Square n iH] Siding gage, eOlllh i l le<i tr,\' . "T. 
I tHIUil'v �o. 8 � H 4 .-Wanted spring suitable for V�n:Ui l'Y No, 864?,.-lVnntcd tlj huy steel bat pins �ta(:[f.I'�i��el;I�·n·t·i�: · i}·. · �.i" .' A IHlel'son . . . . .  . 

spring motor. S il1ches pointed ut butb end:-:-. Stail'. S. G rossman .  . 8R�.RS2. 

888.985 
888,571 
S,�S. RR� 
8S8. 920 
888,950 
889.080 
888.593 
888,045 

'VANTED.- Useful Novelties, pract.ical tools. labor hUlnil'Y N o .  S64 !l.-\Vanted to buy Ilon-i l lflamma- Stair. J. V. Matteson . . . . . . . . . . . . . .  , . . . .  . 
saving devices for use in shippinC! a�ct pacldng depal·t- ble celluloid. Stai l'\vuy. moving, G.  A .  "·I�pe lt' l  . . S88, !l .. W , 
mP-llts. Any good articles whicb Will  facilitate sh ip·  111qllh'y No. 86 .'j O . - \Yantec i to buy fi le cutting St airway. moving spiral, G. A. \\-"I1('elel' . 
pillg. nacking or brandmg goods. Address B. & S. Co., maclliuel'Y. Stamp, baud, Crouse & BU l'Iw t t .  
Box 773 • .:-.: e w  York City. Stancbion, cattle. Roddf'n & Gra,\' 

Infl uh ' v  N o. 8596.-Wanted to buy printed pillow m���i�l�i;Is ���6�i� 1 .- \vantcd to buy ap paratus for ������ b�rl�r�
i
����h)ll�l

t
l
al

�?';l tPI' tuhl� . H. Del tops Lll' sofa piliows. I nqu i ry No. �65·l. - ·Wanted address uf manufac· Mar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888. 789 

PA.'l" VERN LE l"l'ERS A N D  FlGURE" ( White 1\fetal , tul'ens o..f drn �  for�e.d_ wrenches, . 
Stf'<lm superbeating appal'a t u� . E. F. Os-

and Bra�s) fol' use on patterns fO
. 
r casting-so Large va- I . Illflll l l'Y N o. �6:}3 . � �Vanted addresses of dealers bOJ'ne . . . . . . . .  , . . . . . . . . .  88D, 1 47 

riety, lJrompt shi pments. Sene� for catalog. B. "Y. III Eheet !'lteeJ, New \' ork Clty pre1errcJ. Steamship, A. )f. Hu l·pl . . . . .  888. 503 
Knight & �on, Seneca Falls, N. \ .  111(Ju il'Y !\ o. �6()4.-\Vanted addresses of Cfise- S tirrup, K. ii'. Evel . . . . . . .  888,699 

Inqu il'Y Nf'. ��9"'.-\-Vanted to buy an alcohol hardeners' in New York. R t i l'J'up, safety, W .  Jonp:-< . 889,01 8 

furnac� to heat a hOI water system. IU(Jnil'Y No. �655.-\Vantecl to buy le:lther for . :-� toking appal'atus, C. W. Cl'oshy . 8R8,875 
mutor CYCle mud guaru�. Stop-motion, twister. A. E. RiloHUe� s .  888,740 

\V A�'rF;D to int erest manufacturer of meLal stamp- Iuqu i I'Y N o. 8656.-\<Yantecl to buy parts of models ��'��;I; �bi3��,I ,,,;� . ,,,�i('��,�:� .. . 
880,047 

i��� ��tt.�ll�;t�
I
��:i1"���� �l��h

a
:� g;���ema����nii�fv

e��!t and gear wbeels. S ' t( 1 0 t 1 1 '  I ' T i\l I ' I ���:�j� 
got capital to manufactw·e alone. Box34,Zeandale, Kan. J u(luil'Y N o. S6J? .-\Vunted to buy a small wnter S��: : t. �� �p�r��i��

g m����:�:���:J ,F· . . 
.-\1. ·F,·i�f"k�·'" 888.605 

. " 8 "' 98 W t d t b t t b' motor. :"lyL'inge, .T. Kinsel . . . . . . . . . . . . . . . . . . . . . . . . . 889.022 Inquu'Y .l" o .  � . - . an e 0 uy wa er ur meso luquil'Y N.o. 1'o:65� .-\Vnnted to bu'y cooking stoves 1 Tack or !Jail dri ving- devicC'. 1'. n. G l ass . . 888.485 
and lamps uSlllg denatureei alcobol as fue1. I Tnck pul1el', J. E. Nalldain . . . . . . . . . . . . . . . .  888.841 

P AT E N TS FO R S A L E .  

TILTING GA'I'E.-Patent No. 822,746. Will  seli out­
rigil t. u r  lea�e on royaIty my tilting gate. Demand wi! 1 
be enormous. Adel l'ess C. H. Lovering. Sidney. Mont. 

l uquil'Y "Ko. 85H9.-Wanted to buy a l'2-incb cop­
per cylmdeJ' uead. 

FOR S AL K--Patellt No. f:85.02::':, Apri1 21, l!J08. New and 
usef I I  improvements in door check. i:"ii  1lI pie. chean. tried 
anll. proven. ]£. G. Deloe. 3129 Cedar St .. PbiJa" Pa. 

Inquiry � o .  86 0fi.- \OVanterl to buy a. cutting and 
winding macbine for narrow fabric bias binding. 

H E L P W A N T E D .  

r[,\VELVE OFFICES covering entire- business world. 
Office Sales and 'l'ecbnical positions opel! for ambitious 
men. ' For full particulars write Hapgoods, 305 Bl"oad­
way, New York. 

J nqlli1'Y No. 8601 .-Wanted to buy an electric 
incubator. 

\VA N1'ED.- Capable man of executive ability with 
practical knowled�e of tachnical matters pertninlug to 
huiler� and machinen. .Must be able to supervise 
small slJops and bandle technical find busmess cor­
respondence. Address Capable, Box 77:1, New York. 

Inquiry '\"0. 860S.-Wanted to buy broom ma­
chinel'Y. broom corn, broom handles. 

\-Y A N'r l� n. - Man. Must be willing to Jearn and capa­
ble of acting as OUI' local representative. i'."o canvassing 
or suliCitin!!". Goo�J income assured. Addre�s Nat'l Co. 
operative Rcalty Co., Dept. F. B. Z., Washington, D. C. 

I1HIllirv No� 861 O.-Wanted addresses of manu­
�actUl'ers of collaps�ble tube mac:tinery. 

WAN'l'ED. - A  good. ali-round mechanic to act as 
inspector of a. new automatic machine. �iust be tbol'­
oughly familiar with electrical construction anel. me­
cbanism similar to that e m ployed in the Cash Register. 
Apply, giving reference�. to the Sceniscope Company, 
Mill� B uilding, Tbird Floor, Jackson B(,uievard and 
Green Street, Chicago, Ill. 

W A N T E D-M I SC E L L A N E O U S. 

W ANTE D.-Plan for I ricycle 01' vehicle operated by 
b and lor f\lot power 01' both. Address with particulars 
Tb"mas Price, National Home, \-V isconsin. 

in�ll�����l��: �6tiO ,-'Vanted to buy creosote mak· :i:�:��/;��;-;lt
eti'n:�: ��p1�_��

o
i
l
;:�

e 
.
. 'r: ' i,' i'ts;'e : : : : : : ���:g¥� 

11lq ll i -I'Y No. �; 66 t .- "Vanted to buy macbinery for �l�el ('gl'aphic s,\'st�!ll ' cahle, 1. K itsee . 888.509 
maliing cutlery. 1

.
{'It'gl'aphy. 1. h l tsee .  888 , 5 1 0  

IIl(Jlli-�'y No. S6H'l .- Wanted to b uy small m achine :�,�l���l��:�� ���-��l��' �l�'����l�' (]�. � KC���,�rl� ' 888,822 f�� �l�'���l
l;:s.

thl'ead fl'um cotton and macbllle fur lllak-
" 

'
. ' 

.
.
.

. ' ..
. 

888.872 t� 888,874 

I nq.lliry No. Sti63.-\Vant ed to buy file cutting l('lef-rolti,.J��l t��
.
bo

.
a
.
I�� . �I.g.I�'� I . .  � ppa l':l tu�,  C. 

888 .748 mUCllmes. Tl'lephonf�' s.r�tem, K R. Corwin . . . .  888.870. 888.87 1 
l U Q.uil'Y No. 866.3.-"Vanteel to buy comb makillg '!'plephone, wireless. F. ,T. :\(('('Hl't�· . . . . . . .  889.0::n macblllery. Telephony. I. Ki tsel' . 888,507 
JIUlllh'y No. 8666.-Wanterl to lmy screw makillg Tt'mperatu J'e regubt:ol'. V. 1;-. Davis . 88D.182 

mac;linery. Thread cuttel'. J. F.  \Vi IJd llf' . 888.563 
IUQuh'y No. S661'.-\:Vullted LO buy needle, pin and ?�� Ulllh 01' fill,!!"el' a ttachment . N. DUPPI·I·uult .  888.976 

pen machinery. ,��le , J, H: Pugh . . . . . . . . . .  888. 5:10 

JlIflll ! l'Y No. �66S.-Wanted to buy water power I ;, �l:e , cusbI01� . . J. R . . �O l·�l : �n . . . . . . . . . . . . . . . . 888.006 
wHsll ing mac.hine� • . . i:�·:�tP��etl��i��c'H I�)nl�·t t/s�tcr· R. Macom ber .  ���:�gg lUtHlil'Y i\: o. �bb9.-'Vanted to buy machinery for Tire vehicle H .\ Knox. R88 . .Q2:1 makin.'! rifle bdlTeJ�. . I Toa�ter, N. S. CI� ;·k . . . .  '. : . . . 888.960 

IUQui l':\-'- No. St;70.-\V I11Ited to huy a. low· cost or Tobacco cilttel' alld hox . .T. I-I. A. ·l\'Ic-Phf'f' . 888,642 second-halld lathe to be operated by foot power. 'Tobacco prodnct �IIHI manufacturing the 
Inquiry No. �fj 7 1 . -'¥anted to buy welting and same, IC E. Roge l·f' . . . . . . . . . . . . . . . . . . .  888.74:1 

Illachmery fol' making same. 'rohacco stemming mac-h i lle , J. O. i\[oni s .  888.8R5 
IIHluiry N o .  �(j7'2.--\.ya.ntecl to buy 2,500.pOUlld ?:oilet seat, sail ita I?, ' .�. A. Kleine .  888 .82 1. 

gasoline traveling crane. }.oke':l ho.ldel·, n. N. �1.U�J1S01l .• ' 
• 888.5:10 

Illq llh'y No. Sf)73 -V\Tantec1 to buy folding um- ,l,ong"s,  p i pe and !:o<-.l I J f t l llg, O. '"" l ison . 88D.078 
brenas. ,J,ool. J. L. Ja'!o\\ " .\ . . . . . .  ,.. . . . . . . . . . .  888,710 

Il�q 'h i"l'Y �o. 8fj74 . • --:Wanted to buy machinery for '{'�;';;eejgl��l��I���{ �;b;: �:,.I€'�� ·sn�;l ;' : " ���:��� cultlvatmg nce ane] tnClkmg Y uca stal'ch. 'J'ol'perloes on railw:lY� from piatfm·Illf'. rua-
Inquiry N o. �H1'�).-Wanted to buy machinery for chinf' fol' d istl'ihllt- i l lg. ,T. A. Hal l .  8R8.70G 

making sawdust intu bricks for fl1"'1. 'roy, PY l'Otpchnica l , A. Je-(]pl . . . . .  8':;:8.810 
Inqllil'Y No. 8(;1't;.-- Wanted to buy flat irons beat- Trace splice, Fishel' & Rl'Yllnlds. 880 , 1 1 4  

ed by denatured alcohul. Track cleHl'er. G. A . .l'Ol I·ult'ntel' . . . . . . . . . . . .  888.730 
lllQuil'Y No. �fj1"".-Wanted to buy model safety I :J:'::l ct.iol� .  ':'heel, I�l. I-� .  Rohl f . : :, ' 888,933 

razors. ] 1 <.1 nsmlSSlon mC'chal11sm, O. "'\,'" .  D Ol vis. 
Inll.uil'Y No. �6"S.--Wan ed to buy cheap sewing Transmi ssion nlf'ch 'lnism V'lI'i 'lhh' 8(j'''U)R�: 880, 1 8 1  

macbines . . - , . '  < , • 

Jl1q ll : l'� No. �6"'9.· -\-Yanted to buy cheap guns. rrrimD�:I�� j.' 'E: ' ()·l i·i�;�;·I·I�' : 
Iuqllil'Y No. 8tiSU.-Wanted to buy cheap watches. Tl'olle-y. C. lH. Whitcomb . 
Iu(tuiry No. Sti�l .-Walltl;!d to buy envelope mak- Tl'o[lpy, A, S. ,Tan iT! . . . . . .  

ing machines. 'l'l'olle.r whpcl , F. :\J. Ga�s . .  
Inqni1'Y No. 868�.- Wanted LO buy model of old �: I:olli ll� SPO

.
OIl"  F .. S. SHlllS .. , . .  : :  . .. . . .  . 

b' ttleship " :\laine." Il otls(>l s  stl etchp l .  :\r. B .  J,l(:kSOIl . a 
. '1 LJ'!S3 W t d t I f k rl'ruck. ral'. J. MIII·ph.\' . . . . . . . .  , . , . . . . . .  . . IllqU11'Y 1-, 0  . ..... u '- .- an e 0 buy p ant or rna - Tl'ucks. convey�'t· fol' hanu. II. C. Cowll l·fl . .  

8S8.876 
PR8.Ci..t5 
S8S,(;77 
8S9.01 5 

. _�88.99R 
8S8.9R" 
889 . 0 1 4  
8R8. 6�0 
R�S.5nl mg cassava starch. . Tl'unk h� l'JH.'SS t ightener. C. :\1. PO'wet·s . .  . 

Inquiry No. 86S4-.·-Wanted to buy fountain pens Tube cleanel'. rr. Andl'ews. I·(,issue . . . . . . . .  . 
8S9.0-I2 

1 2,799 
in quantities. �'unneIs. method and Hpf1al':1 t ll � foi' COI!-

Iuquiry No. 868:,). 'Van ted to buy 1� to 2·inch �tl'llcting f'lIhHflllPOIiS. B. Dougla s .  8R8, 70() 
T II{lUiry No. �6 1 t .-Wanted to buy springs for Nu. 13 to lH tempel'ed spi ing steel. TlI l'bine, J. Hissink . . . . . . . . . . .  . . . .  888, 500 

light powel' pw·poses. 111quil.'Y No. "6�6.-W anted to buy machine for TUl'bine: multiple stage . .  T. Kal·I'el' . 880.01 0 
d usting talcum OU sbeets. TypewntC'I', C. i\f. SOI·ensen . . . . . . . . . . . . .  888,856 

IUQuh'y No. 8681'. -'Vanted to buy m otol' plows. Typewriter operator, B. F. Hutches. 
8

��8' 807 888,808 
B O O K S  A N D  M A G A Z I N E S .  Inqni l'Y N o .  8.i8S.-\Yan�ed t'O b u¥ fdl' �xport t o  T.,·pe\\'I·it"f'1' pJatf'n. W. R. Van SI.vkp . '" . .  ' . . .  : 888,556 Cuba a producer gas plane tor SUPP1Y 1I Ig 80:) 16 C. P. Typewriters:. keyboard covel' fol', A. JJ. Gil-BUILD MISSION FURNITURE. Send 20 cents for lamps. bel.t . . . . . . . . . . . . . . . . .  

fll1
ife 

1
deSlgn� . gf easil�. wad.e pi,!ces �f furn�� ure fO

J I nquiry N o. Sfi89.-Wanted to buy alcohol en- Typewl'iting- lllu('hine, C. A. Belllwt t .  . . . . .  . 
���tt'i�:

I
�o��tt�e�:�1'1�urn�tur�lr;;I�lOb�s mC:d:�y 

l ��y��e gines for same amount of power as SGSS. 'l'.q)e\\Titing Ulllchine. II. "'. �1f'l'J'itt . . . .  . 
w h o  can handle a saw. List of books on home bancli- luquh'y No. �fi90 -\Vanlt.'d to buy coppcred wire 'l'.vpewl'iting mac·hine-, ).f. 'V. Pool 
crafts free. Ask for free sample copy of Electricbn ( No. 7) in l engtbd 13 to ZG inches, threaded on Olle end. T.,·pe\\Ti tiJlg machine . .T. A. RnJ)('hetti . . .  
and :\lecilallic. finely illustrated magazine written in 'inquiry No. �691 . -\.yanted t o  buy for export. to ;." IW":':! t!ng llH1Ch !Il t' . Hl'()

�
\\"n & Bl'ig:::� .  

Pl11Htlal' style. devoted to a.D kinrls u f  mechanical work. Bntish GUiana alcobol motDt'fL Typf'\' l l t l ll g' ma('hIllP . .T. ( . iUcLnughlln . .  
Sampson Publishing C01UPilHY. 1151 Beacou Kuilding. 1 . • N S69'-. -Wanted to buy kerosene oil Umbl·plla. fol(ling- . J .  C'nsa lp . . . . . .  . 
B05ton, .'-Iass, m or�r�}�� ex;ort. 

-w' UP.holstel·.'·. l\Ies:wl'�mith &. H�·nl.y . . .  . 
J . , 8 . . I ' . UJ'lllary apparatus. V. D ' i ncoglllto . .  . IIQ.llll'Y N o. 615.- \Vanted ':0 bu� a macbllle .for JnquiI'Y N o. S693.-W a:1ted to buy meteOI'010�1Cal Valve (' Kapenos Pb�1��1� tbe hull of the almon� nut wltllout bl'eaklll2 instruments. ValvC': e;lgilif' . . T.· ·"r. · ·61;�;1��H�t:·I� " " " " . .  . InQuil'y No. 86'!Li.-\Vanted to buy fly wbeels and Vatve fol' ratlinttlr�. P. "'. Lellthp:-;�f'I' . . . . .  . 

ball bearings, Vah'e fnr rad ia to l's, a i l'. F. 'V. Lellthe�f'f'I'. 

888. 1 84 
888.457 
888.8�2 
888.925 
R8R.D:l� 
889 . 1 02 
889 . 1 44 
888.4G8 
888.72() 
888.�77 
888.81 7 
888.470 
889 , 1 4 1. 

H O U S E H O L D  N E E DS. Inquil'Y No. 869!).-Wanted to buy bathing SUlLs. 888.fI 1 ..t, 88n.1 ..t2 
Jnquh'y No. �6�';.-Wantf'cl to ouy tOY ba l loons. Val\'e gage: A. O. Ko?kf'I1 . . . . . . . . . . . . . . . . . .  888.826 

BUTrHER'S BO"TO:-l POLlSH is the best finisb maclC 
for floor� and i ntel'jor wc.udwurk. Not brIttle i wi l l  not 
scratcb or deface like shellac or va.rnish. Send for free 
booklet. For sale by dealers in Paints, Hardware and 
House Furnisbillg-s. Tbe Butcber Polish Co., 35G At­
lantic Avenup• Boston, J\lass. 

I U QIli1'y N o .  SS9" . - W anted to buy zil lc  cun screw �::::: ,�����;�7�ie r�'ll i;{�, ��I�}l.e��!��l·i;lgi;a·I�� ���:�b� tOpH. Valve. I'e\'e l's ing , U. A. Petf'rs . . . . . . . . . . . . . 888,7�6 
Inquiry N o. 86H�.-'Vanted to buy a hydrochloric Va POI' burnt'r, incand('scPllt , Hf�inJ'itz &, 

acid plant. :McCuen . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888.707 
IUQll h'v No. � 699.- �Vant�d to buy two·stranded Vehicle dumping bf'd or body, 1'. A. & g. L. 

l uquh·)t No. 8f) 1 (j.-\Vanted to buy for export to soldered wire for hedclles. Faughnan . . . . . . . . . . . . . . . . . . . .  . 
POI·tO ttico perforated metal sbelving. Inquiry No. �700.-Wanted to buy burglar proof ���� :�;:, I�;�����

' 
.,T�a�} .. �I':-�·Ilt���·ce . 

B U N G A L OWS. 

dOLlI' fasteners. VehiclE> seat. Barndt & ·l'li lJpl' . . . . . .  . 
Influh'y No. 8101 .-Wanted to buy solar engines. Yeili('le stOL'lll top. '1'. A. 'Vplshalls. 
In(Juil'Y No. S70'l.-\Vanted to buy macbinery for \·t 'i l idt's.  spring wbeel for road , F. '"V icks . 

fi11in,z and sealing paper buxe�. Yelocipt'de. C. F'. Siwice . .  , . . . . . . . . . . . . . .  . 
Inquiry No. 8703. -Wanted to learn address of Yending lllHchine. stHUlp. E. K 'Vi,l!zell . .  

888. G01. 
888.535 
S8,�. 584 
888,778 
888, 948 
889.077 
888,666 
888,502 

THI� M A Y  N UM RE R  of American Homes and Gardens Ct)ntams photographs and plans of big and l i ttle. costl v and inexpensive bungalows, as well as articles on tbe furnisbine: of bungalows. Double num­ber. Price, 50 cents. Order from your newsdeaJer or 
from Muull & Co., 361 Broadway, New York City. 

music printers. Vesspi 01' the like, double walled. R. Bur-
Inquil'y No. 8704: .-Wn.nled address of kaoHn Ves���:

'
, 'i'l�cii'c"a't��: ' f�l: ' i�Ct�t i'l;g ' 'S�l'Il'I��I�" 

888,783 
expert. Long . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . .  .T. Inquiry No. 8705.- Wanted to buy doubJe sllaft Vibl'atol'. i\f. K. Golden . .  . Inquiry N o .  861 1'.-'Vanted to buy for export to engiues for automobiles. W'agnn, Li/ ehfit-'ld & GaJ'�t . . . . . .  . Porto Rico complete baking: piant. fol' 1,000 loaves daily. IUQllh'y No. �706.-Wanted to buy iuk and mu- "·agon attac!lUwnt. L. S. I-h·dt.' . .  
cilage bottles and label�. �:tl gon. dumping, .T . .  T. 8ult�r . . .  

Inqni r:\· �o. �6:l!}.-\'Yanted to buy alu::niuium Inquiry No. 87'07. - \:Vacted to buy hand power \Vu rdrohe bUI'(':l ll. J. Bl'yant . 
cans. va'�uum cleaner. "rusher. C. G. Ette . . . . . . . . . . . .  . 

889,024 
888,996 
888,626 

. . . . . 888.898 
888,79:3 
889 . 175 
888 .982 

IUQuiry No. 86 .; 1 .-'Vunted to purchase coal bri- Inquh'y N o .  81'O�.-Wanted samples ann prices on 'w�\"H �h ing a j)p':.l l·n tus. Ii'. Stoeker . . .  . 
quetting muchiners. boxes. bottles, jars, carton�, etc., to put up rJroprietal'Y . ashing machine, vv. n. 'Vhitney . . . . . . . . .  . 

a.l'ticles. ·Washing machine, Circula ting, "'. Ba rtllolfl-
888.766 
889,166 

e
J�����i�,;ct��PP�

i
��'!·-Wanted to buy automobile l lUl llh'Y No. 8709.-For manulaclurers of gut "'at��,

e�:IO�t�t" ·1i. � · �i.· ·l\f�;'�'i�·(;,� " "  . . . . . . . . In(ud}'Y No. �fi23.�"\'Vantf'd to buy electt ic cook. cleaning machines. "'ater closet, outdoor. A. C.  Na\·ioklls. ing .':)tO V ?S with battery attached. ' I; Quh"y No. �"'1 0.-For macbinery for carding, "'a tel' g<lge. Scott & COl'hett . . . . . .  . .  
1 11 (1Ilil'Y No. �6...e4 . - \\' anted to buy POl·table rivet spinning and weaving jute. ,,,'a,,p and currellt" motor. C. G. ROf'h,·. 

lwrl.lel's. I nquh'y No. 87 1 1 . - Machinery for making books vVn"p motol', S. R. :\I i lhul' v .  
aI:d eyes. \V��jghing- a pP:l l'atlls , 1'1. 1�1 . ...-\'TaIH . . . . l lHluiry S o .  862!i .-\Vanted to buy small sized 

channel iron, aIS() leaf �prings fol' experimental work. 
l llq II i I'y No . .... 6·..!:6. -Wanted to buy Incq uered and 

plain sheet steel for sign making. also paraffi nina out­tit for signs. presses for wood signs and sheet rUbber. 
Inquiry N o .  8627.-Wanted to buy an nlterLatina current �enel'ator of 2 K. W. capacity, or sri:ml1eT'. e 

InQllirY No. �" l '''!.-1\fachinery to cut ditch 18 \Vpl l-dri lling !llachinel',V , H. R. DeckeL'. 
incbes to 2� feet wide and from :-i� to 10 feet deep for \"hpf'1. See Fan ,,·het-'l . 
laying tiles. 'Yhepl , .-\. L . .  J imenez . .  . 

IU(luiry No. �7 1 3.-For manufact.urers and dealers \Vheel, C. B. Vall  Horn . . . .  . 
of cement manufacturing machinery and kilns. Whiftlptree clip. A. i\lillt,I' . , . . . . .  . 

8 'Villdmy, caspment. E. P. SpelT\' 

888,576 
888,636 
888.643 
888. 659 
889.1 53 
888.721 
�S8.572 
889 , l J O  

888. !\04 
888, 67:\ 
888 , (;:12 
888,IH5 

Inquiry No. 86·l8.-Wanted to buy paving block macbines for use with partly fluid substances. 
al�d

n����
l
�bt�:!

j 
laId�;�

For manufacturers of farmers' Window constrllction, sheet metal, E .  A . 
Inquiry No. 8 1 1  �.-Manufacturer8 of domestic Win���d���t�;le�: '�bo,�< ' 0'.' C.' ':\1���: 888.657 

novelties and labor-saving devices. Window sCI'oen, F. E. Tnylol.. . . .  ���:�� Inquiry No. 8629.- Wanted t(' buy rubber spe­Cialties aod COiled braRS springs. 
Inquiry No. S63 1 . -Wanted to buy fl'uit evapor­ators. 
Inquiry No, 86:l·.? -\Vanted to buy macll ine for 

perforatin� music rolls. 
Inquiry No. �633.- Wanted to buy show cases. 

I IIQIi i)'Y Nfl. S7t6.� For manufacturers of flower ""Vire cutting device, C. BUI·(l iC'k . . . .  ' .  889. 1 77 garden and light frame too]s for culttvating, etc. "'�ire fastener, l i llP, L. Stanton . . . . . . . . . . . . . "888, 703 1 nqllil'Y No. �"'1" . -Wanted address of firms that 'Y'ood'.,·orking machine ff'edel', .T. C. Lnd-
do wood carving' or stone carving, ornamental or in \\" Ig, Jr. . . . . . . . . . . . . . . . . . . . . . . . . .  8.':1). 021) OuHdings. "'001 washing machinf'. F. G. SHI'g-t'llt . . .  88D . Hi7 Inf.uiry No. �"18.-For manufacturers of steel 'Yrapl}er fOI' bruic1 and similar urticit':-'; . .T. 
frames for glass roofs, skyligbts. etc. I Baer . . . . . . . . . . . . . . . . . . . . . . . . , , . . . .  . 888 ,GSG 
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22 AU TO MAT I C  R I F LE 
H E 'S YOU R S ! 
THIS  h a n d y  little ten- shot 

rifle, l i k e  h i s t o ry, repeats 
itself, the recoil being utilized 
to do t h e  r e l o a d i n g .  T h e  
novelty of its operation affords 
p o s s i b i l i t i e s for practice and 
p l e a s u r e  w h i c h  n o  o t h e r  
" twenty- two " does. It  makes 
an o u t i n g  o u t fi t  c o m p l e t e .  

FREE: Send add,'eS8 for Oatalogue of 

Winchester-the Red W Brand­

Guns and Ammunition. 

WINCHESTER REPEATING ARMS CO. 
NEW HAVEN; CONN. 

'frying to fix up the Week-End Bills 

The Underwood 
Retail Bm and Charge Machine 

Bas solved the above problem for 
Thousands of Retail Merchants 

The. Time and Money Saved, Satisfac­
tory Results secured, and Type­

written Statements obtained, 
are matters lor Serious Consideration 

Ask your Underwood.Man for 
Particulars. or address tile 

UNDERWOOD 
TYPEWRITER CO., Inc •• 

241 .Broadway, 

New York, U. S. A. 

Wizard Repeating 

LIQUID PISTOL 
Will stop the most ,·i(';ions dog (or 
mall) "'it.huut ,)crmtl.ncnt injury. Per­tectly safe 

"
to carry without danger (\f 

leakage. ].lre� and rechar�t!s by pullinO' the trigger, Loads from any Llqutd. No cartnrlges required. OVt::r six shots i ll  Iln� IO:I�lIlJ!. �A_lI dealers. or u.v mail, iiOe. Rllullilr·C(,vered Hulster, lOe. \Vlth P Istol, .H.t. !\'loney·order or st:UllpS. No coins. 
. PARKER, S'I'EAUNS & (;0., 226 Suuth Street, De"t. 0, New York 

Your Own Printing 
$ 5  press prints cards. labels, etc.. Circular, book, newspaper pl'e�s $18. Money saver, maker. All easy. l{,ules sent. Write factory fol' press catalog, type, paper, etc. 

'I'IIE PRESS (;0., .rtleridcJI, tOUD. 

���ij�'8 MOTORCYCLES 
New Single and Double Cylin­
der Models for 1905 ,-,,,w ready. 
Diamond M e  d a i ,  H i g h  e s t  
Award. National Endurance 
run, won all a Curtiss. Send 
for Catalogue H and Booklet 
If Achievements." 

G. H. CURTISS MFG. CO., Hammondsport, N. Y. 

first and Original Motor Buggy -""­
$250 .. SUCCESS " AUTOMOBILE 

Practical, durable, economical 
and absolutely safe. A light. 
strong, steel·tired Auto·Buggy. 
Suitable for city or country use. 
Speed from 4 to 40 mi lea an hour. 
Our 1908 Model hilS all extnt. 
powerful engine, patent ball·beur. "ilL' wheels ;  price. $275, Also 10 h. p . ,  $400. Rubber Tires, *2·�.OO extra. 'Write for descriptive literature. Addre8s 
SUCCESS AUTO·BUGGY Mt'G. CO.. 100 •• Sl. Louis, Mo. 
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Pioneer Perfect Frames are the Standard 

"I huoek-dowu boat con­"Irllction. "\'ou ,':111 easih' 
t,!lild thl .. bO:lt \'Olil'sc!f with I'iollt�er Pcrl"':ci. Fr:lIlles, the 
Hilly fntllll'!! h:lving ribs 1.>,:l!t lOCXHct shupe, f!.ct 
.. p. trucd, tc�t.ed and 
1H.',\·cle,� fOr l)lnnkill!� l,etore beLlig knocked dowl! furshipment t� you. Pioheer Pcrfe';t Fr:tlrlcs 
s::we $III the harll work,:llld 
two.thlrd� the (!O�t of:\ "'����� simil:lr.culnplt!ll!huaL. Ue­::: lll('HllIel', with Pioneer 

Frames we furnish, absolutely free, p:lttern!'l :Iud lllSlrl1ctiOTl8 for com-
���:��}f.lt�·I�I�

r p���\nl)���r f��o�'��lrrs�rfl�h� �i'�I)II�:I�i�� OC:f :�: P��:!r Ssstem. If y<ou h:\\'en't time, or cannot l!el Illah'ri:tl conveniently to 
]�III:�)�ekeii���r 'Fi�ltl��s:!f, E;�i�:e:or ��;:'.pri��.r�lt�r��4.t���IIFo; 
F I: Et: Book of Pioneer Perfect Fr:ulles :l.nd F'ul[_Siz� Patterns, etc., or !!lend :.l5c. for lOO-pnge bont-bulldcr .. iI' book- 300 i1lusLr:ltiOIlS. 
All about our 4u types of boats, elll!iu�s. etc. i\loney back if not satisfied. 

PIONEER BOAT AND PAITERN CO., Wharf 261, Bay City, Mich. 

developing as much 
power as other motors 
rated 4 H. P. Bore 

3 y, inch: stroke 3% 
inch; turning a 12 
inch propeller, 17 

No Cranking pitch, 200 to BOD 
re,olutions a 
m:nute. Weight 
50 p o u n d  •• 
Rel i a b i l ity. 
strength, sim­

plicity, power and 
durability. Only 
four mo,able parts. 
Exc l u s i v e  float 
feed carburettor. 
No v a l v es, 
springs, triggers, 
cams, gears, gas ... 
kets, nor packing 

requiring attention. All bear, 
ings bronze bushed. Crank 
shaft hardened and ground. 

Cylinder, piston and rings g:ound. Spun cop�r water 
jacket. Pumps from b:lae and sea-cock. The one 
sure.,to,..be satisfactory Motor for Launches, Canoes, 
Rowboats, Dories and Dingheys. We devote all our 
skill and thought on this one Motor. It is a little 
whirlwind for power; the biggest motor value and 
satisfaction In the world. Everyone fully tested and guar­
anteedfor two years. It's the Motor you want. Price of 
Motor complete for installation, $50. Immediate de­
livery. Write for catalog and address of nearest agent. 
Thrall:FishbacK Motor Co. 
47 Fort Street East, Detroit. Mich., U.S.A. 

MaKe a Motor Boat of 
any Boat in 5 Minutes 

Here's a little, 2 h. p. marine motor 
(40Ibs.complete). Attach to 
the stern post of your boat in 
5 minutes, without any tools. 
Drives an ordinary row boat 
7 miles per hour. Runs 8 
hours on one gallon gasoline. 
Float Feed Carburetor. Simplest 
motor made-does not get out of 
order. Catalog C free. 

We also make CANOE MO­
TORS in I. 2, 3 and 4 cylinders. 
2 h. p. weighs 32 Ibs. Shipped 
guar.nteed. Send for Catalog K. 

WATERMAN ,MARINE MOTOR CO. 
1509 Fort St. West, Detroit. Mich. 

Ten Days' Free Trial 
.�"'ll�'Ii:l!. a llowed on every bicycle we sell. 

We ShIp on Appro"a' and trial 
to anyone in U. S. and pr�pay tJu freight. 
If you are not satisfied with bicycle after 
using it ten days do,,'( pay a un/. 

Factory Prices ��y�f: b:�: 
pair of tires from anyo,u at a11y prirt: until 
you receive our latest Art Catalols of high 
grade bicycles and sundries and learn our un­
htnrd 0/ prias and marvtlous 1UW offers. 

It Only Cost. a cent to write a postal and ever},thing will be sent you- FREE by return mail. You will get much valuable 
information. Do Not Wait; write it Now! 

Tires, Coaster Brakes, single wheels, 
parts, repairs and sundries at half usual fJrias. 

MEAD CYCL.E CO., Dept.S-2e9, Chicaco 

The Largest Air-Cooled Motor Made 
5 HORSE POWER 

Bore 6 x 6 inches. 
Plenty of cooling sur­

fa(;e. No engine ever 
constructed witb so few 
working parts. 

Write for Agency. 
Gasoline tank in base 

or outside. 

Scientific American 
Yeast compolllIll. .J. I�. Ynst... . . . . SS!I.IIS� 
i'e;ht from ferllJenting- ",hbl •. \· 11I:ISI1. 1IU';tIlS 

fur r('Jllodllg, O. G. LII.nit·:;. .s:-i:-;'1i:!7 

DESIGNS. 
Automobile hOI'Il. H. \Y. Lt,stt'r . . . . . . . . • . . . .  
Badge, \V. Brooks . . . . . . . . . . . . . . . . . . . . . . • . . . .  
Bauge, J. 'V. Cberry ....................... . 
Easel, J. B. Timbel'lal.;(,. . .. , . .. . 
Lamp globe>, electl'ic, J. \Y. ]'Iwlps ......... . 

Radiato,', J. A. Field ...... , ... . ...... . . 
Speedomct.l�r ca:-:ing. J. \\' . .  1('IH':-; .. . 

39,:320 
�9,315 
39.316 
39,318 
:l9,323 
:10.324 
;{U,31U 

rl'ype, fout of pl'illting, M. F. Denton. 
3!).a2� 

Ventilator cap, J. B. :\l.\I'tz., ........ . 
Watch charm, J. \Y. Cherry: ....... . 

t a �1!).328 
:10,:>21 
:39,:117 
:3D,:J2i "rate" closet cisterll ca:sing, ll. E. Crane ... 

TRADE MARKS. 
Antiseptic cream for woundS, etc., N. 1\:1. 
AUg��'���il;il;g: ·X.· ( ;. ' 

·
l;( ;t�l�· 

Allge�' Co .  :::  . . 
Baking powder, G_ 11. H,lliotl Co .......... , . 
Bath-room and lavntory fixtures, Novelty 

69,211 
69,174 
60,2 25 

Hanufactul'ing Co . .. ... . . . .. . .. . .... ... 69,188 
Beverage-s, malt, ACllle Brewing Co .... . .... . 60,221 
Biscuits and crackers, New Ellgllllld Biscuit 

Co. . ................................... 69,240 
Books, account. C'ompC'ndium Co... . .. 69,176 
Boots and sho('s. leather, Mauss Shoe Mallu-

facturing Co . ... . . .. .. , .......... 60.2]-1, 69,215 
Boots and shoes, leather, Woodbury Shoe 

Co. . ................................... 69.220 
Canned �almon, GritIith-Durnf'Y Co . . .. .. . . . . . 691226 
Car castings, National j)IaUeable Castings 

Co. ................................ 69,187 
Carpets and rugs. J. V. Mu\\'b)' ....... 6�,2:3S, 6U,23� 
Cement, hydraulic, Portland Cementfabrili: 

"Germaaia" AktiellgesC'llschaft ... . .. .. . 69,24� 
Chairs, pneumatic tl'emls for rocking, Pne-u-

matic Rocker Tire- Co .................. . 
Chocolate and cocon. II. O. \Yilhllr & Sons .. 
Clothing, certain, Adkr & A:.;t, .. 
Clotbing certain. DI·. J:IC'j:!er 's Sa�litary 

Woolen System Co. .. . . . ..... 69.2110, 
Coal, Pittsburg·Buffalo Co .................. . 
Coffee, National Groce]' Co ................. . 
Coffee, roasted nnd ground, rl'('nlles�(>(' Cofff'C' 

60.2�2 
69.2:1:l 
69,195 

69,201 
69,180 
69,186 

Co. . ............................ m,1 0 3, 69,10 4 
Coffee, tpa, spie('s, and Ha\'ol'ing extracts, 

Roth·Home)' ... Coff"e Co ................. 69,190 
Conduits, fiber, Fibre Conduit Co ............ 69,165 
Dental anestbetic. P'lI'l< Dental Supply Co .. . 69,23 1 
Disinfecting and cleaning preparation, Auto-

matic Disinfecting Co. . ................ 69,207 
Fabrics, certain dress, Sidney Blume-nthal & 

Co. .. ... . . . .. .. . ... . . . . ...... 69.245 
Fertilizers, Bil·mingbam Fertnizer Co ........ 69.2:36 
Fertilizers, Virginia-Carolina Chemical Co . . .. 69.2·.J(l I Flout', wbeat, Claflin Mill and Ele\'ator Co. _ 69.23 7 
Flour, wbeat, J. Quirk .. . . .. . . . . . . ... . .. .. . 69.24 4 
Fruit juice. carbonated. M. \Vineburgh . . . . .. 69.2:�-1 
Furnaces, Kelsey Heating- Co... 69,212 1 
·Game. card, D. C. �Jitcbell .. ... . . .... . . . . .. .  69,166 
"Gas " fol' di�infecting and medicinal pur-

poses, D.' D. nichnrdsoll ................. 69.202 
T·lair pins, Bachmann Bl'othC'rs .. . . . . .... .... 69,22:1 
Harness hardware, certain, CO\�ert Manufac-

turing Co. . . . .. . . . .. . . ... . . . . .. .... . ... 6 9.177 
Hats and caps, Fl'Hnk P. Heid & Co . . 69,197, 69,19 8 
Insulating material, electrical, Rail Joint Co., 

69,168 to 60,171 
Jams. marmalades, flavoring extraCts, etc., 

H. P. D. Kingsbury ..................... 60,227 
Kinemntog'l'uphic appanltus and pictures for 

use tbere,yith, C. Urban ................. 69,173 
Medicin::11 preparations, certain, Home Rem· 

edy Co. ................................ 69.210 
Medicinal prepal'fltion, cPl'tain, A. M. Gold-

standt .. . . . . .  69.209 
l'fedicine, veterilHlI'.\T. C. Lageman. 69.213 
Metal, casting. Klewe & Co . ... .. . , ......... 69,182 
Metal polish, Evalang Chemical Co . . . . . . . ... 69,179 
Metal polish, M. LO('wf'llstein . . . .. . . .. . . . ... 60.229 1 
�Jetal polisbes. W. Ilutte'· .. . ... .... .... .. .. 69.180 
Metal1ic fabrics, l\iattatuck Manufacturing 

Co. . ................................... 69.185 
l\fusic rolls, pel'fo1'3ted, Standard Music Roll 

New��ap�;." 'Sl;�,:tl;'�' J�if�' Pl;blishi,;g 0·0·.·.· ... : �g�; I 

JACK FROST haa been no respecter of geographical 

lines during the past few years. News echoes of 

Southern cold snap. have reverberated thru the frozen 

North. From all point. of the compa •• , however, cornea a 

flood of unbroken testimony that the 

Peck-Williamson Underfeed Furnace 
Saves One-Half to Two-Thirds of Coal Bills 

The UNDERFEED is an up-to-the·minute Furn ace. 
No otber like it. Fed from below. All tire burns on top. 
Smoke and gases are consumed. Cheapest slack yields as 

much heat asmoste.>1pensiveantbracite. Clean, even he at 
is a certainty at a cost 80 low that it is worth anybody's 

while to study the tigu.res. 
Protection and Economy are enjoyed by UNDERFEED 
Fnrnace owners everywhere. Here are sample brief� from 
Wisconsin and Georgia-testimonials that bear us out III thIS 
declaration: 

NORTHWEST 
L. J. RUSK,.Chlppellla Fall •• WI •• 

writes: 
"Am using your Underfeed for 

the fourth Winter. I lind it satis· 
factory I " every respect, aavlng In 
fuel at least one-third the coat and 
furnishing TWICE the heat 0' any 
furnace I ha\le ever used. I will be 
diad to explain and recommend 
the Underfeed Furnace to any one 
that may Inquir. personally." 

SOUTH 
FRANK MANLY. Dalton. Oa •• 

writes: 
"The Underfeed Furnace is alV'­

Ing the best of satisfaction. We 
haV'e neV'er known before what a 
warm house Was and I tis needless 
to say we are enjoying it, I look 
after the "stoking" principally 
and fi nd that one good dose 
before breakfast and another after 
supper Is all that Is required to 
keep a nice, eV'en heat." 

Let U8 send you our Underfeed Booklet-ntustrated-and fae-similes 
of other such volunta.ry testimonials. This and services of our 
Engineering Depa.rtment, with plans tor heatlngservtce-abso· 
lutely FREE. Write today, and give name ot local dealer with 
whom you orefer to deal. 

TilE PECK·WILLIAMSON CO. 351 II fifth, CINCINNATI, O. 
DEALERS-Our Late.t PropolltiOD 10 WOl't!. A,kiDQ Aboa' 

Easy to Build with our Perfect Sawed 
and Fitted Knocked Down House. 
And no tool but a hammer needed. An amateur - in fact anyone who can hit a nail with a ham­
mer can put up our perfectly sawed out, complete 

"Aladdt"o" KNOCKED 
DOWN HOUSE 

"Aladdin" Summer Cottages are made in 
foP!' styles, trom $!18 to $�J8j tbe above is 
a a·room cottage. sitting-room 10 x lG, and 
four 8 x 1U rooms. 
"Aladdin" Auto Garages • $69 to $230 
"Aladdin" BoatHouses . .  $49 to $129 
"Aladdin" Dwelling House. . . . $492 

Uil, gun, Mal'shall Oil Co. 6!).2�0 Oil, hoof, A. 1\f. Newlllnl1 ................... 60.2111 ���N�O�R���������������������������������������� 
Packing, . rod and piston, Charleston IHetnllic I Packmg Co. . .......................... 69,19 6 ____ _ 
Paper and typewriter ribbons, carbon, Pen-

Carbon Mllnifnld Co ..... . . . ... . . . .. ... .. 69,241 
Y OUR ENGLISH MARKET? Perfumes and perfumed toilet powders. E. , ' 

Palmer . . . . . . .. . . . .. .... .. . . . . ..... . . . . 69.217 
Pharmaceuticnl preparation. certain. Forb- . 

\Yerke VOl'JU. i\fC'ist('r Lucius & Bruning .. 69.2()8 

I Pianos, Kohler & C:l1npbell. .. .... .. . . . .. . . . .  69,228 
Postal cards. souvenir, T. Liebman & SODS. G9.18� I Razo!'s, A. Stmuss & Co .. .. . . . ... . . . . . . . ... 69,19 2 

Remedies for certain diseases . .-\ctiPD-f:esplI· 
scbaft fill' AniJin-Fabrikation ............ 69.205 

Remedy for ('�rtain di�eases, Rh;lI'p & Dohille 6!).218 
Remedy fOI' llel'VOIlS diseases. R. A. Smith . .. 69.219 
Rubber hoots, F:hof's. and overshot.'s, AmC'l'i-

can Hand Sewed Shoe Co . .. .. . .. . . .. .. .. 69.200 
Rules, f9lding, Stanley Rule and Le"el Co .. 

6U.172. 69.10 1 
Sewing machine needles, Illinois Sewing 1\1a-

cblne Co . . . . . . . . . .... . . ... ... .. .. . ... . .  69,181 
Soa]l, Ea"clay & Ea!'clay . . . . . . . . .. . . . . . .. ... 69 , 175 
Spectacles, eyeglt1�sPs, amI tlwir mountings 

alld pa!'ts, Bo.,· State Optical Co . . ... . . . . 69,164 
Stockings, �r. F. Tflub(:\l, .. .. . . .... . .. ..... .  69,204 
Stone, artificia 1. De ll tsche Steinholzwerke. 

Langguth & Plntz ... ... .. .... .. .. ... ... 69.178 
Sugar, beet, Ame-rican Bef't S\I,!!'HI' Co... 60.222 
Sugar, grap�, COl'n Pl'odll(·t� Refil1ilw' ('i) ... . . 69,224 
Tobacco, chpwing and smoking, A. J. Living-

stOll . . .... . . . . . .... .... .. . . . .. ... . ... .. 69,184 
'Tops. whirling, Paris NovC'lt,\' Co ...... . . . . . . 69,167 
"'nterpl'Ootil1,1! solution, certain, Amf'rican Ce-

ment \-Vnterpl'oofing Co . . . .. . . .  , .......... 69.235 
Wicks or night lights, floating, J, G. Hebart 69,199 

LABELS. 
j4Derhy," for Ci,glHS. C. H. Stout .. . . . .. .. .. . 14,212 
"Espl'cialps." for cigHl's, C. Dott ling ....... 14.214 
"EsQl.lisitos." fot" cigars. G. Dottling ... .... 14,215 
"Gold Seal," for cuntaloups, Strachan Fruit 

I Co. . ................................... 14,221 

I 
"Golden Ot'i.ll Bl'flUd," for C3ntaioups, Stra-

chan Fruit Co . . . .. . . .. . . : .............. 14,222 
"Gold(>1l Hnlp HI'and," for cHutaloups, Stra-

chan l�l'tlit Co . . ... ... . .. . ... .. . .. . . . . . . 14,220 
"ImperiHI{"�," for cigars. G. Dottling . .. . . . .  14,213 

tl'Hct of malt, J. RUI}pel't . . • . . . . . . . • • . • .  14,219 
"Jacob Ruppert :'.J{'tropolitan Beer," fol' 

ARE YOU AFFECTED BY RECENT CHANGES IN BRITISH PATENT LAW? 
A la,rge metal s pecia lty manufacturing company in Birmingham is prepared to take tip the 
makIng- and ITlarketillg. in the United Kingdom (possibly Continental Europe also), one or two 
�merican specialties which have already pro\"en large sellers_ Only articles having a large sale 
In the United States will bt.::: considered . Address 

CHARLES M. -DALLY. 29 Broadway, New York City 

ITALIAN LABOR 
__ E"s' ... n_���:.I; .. \��,,_:�:< i

R�_t: .1II1
_
'''' �' ! 

F
R:� :r�� �� 

G E I Fur railroad building', water works. Quarries. and all 
kinds of construction work by 

(iT US -BE tOUR FACTORY 
STAMPINGS. MODELS. EXPERT:WORK 

TilE GLOBE MACIIINE AND STAMPINQ CO. 
U':O Hamilton �t •• (,1<-,'clnnd, O. 

THE LABOR INFORMATION OFFICE FOR ITALIANS. Inc. 
Corliss Emdnes, 'Brewers' 59 Lafayette (formerly Elm) St., N. Y. City 

Bucb�:·�l\��r:��l;r;t .. �;�u��l
e�'�!: No charge either to apphcants for help or to the 

MODELS & EXPERIMENTAL WORK. 
Inventions developed. SpeCial �Jachlnery. 

E. V. BAILLARO. 24 Franktort street. New York. 

laborers. 
Send lor circuJars and application blanks. 

DISAPPEA RING CIGA R �R��� 
ER E 

f Fool your friend. 8ee him laugh. Imitation Cigar RU B B xpert Ma�u actur:rs goes up your sleeve. 12 cents postpaicl. 
' 

FlI1e ]obblllg Work 1<':, JAJIES, i) Illills Buildiu .. , �t. Louis, lno. 
PARKER, STEARNS l< CO.. 228.229 South Street, New York I 

"Jacob RtlJlll('l't' � Bxtl':lct of Malt," for ex-

---------------------- lager bee,'. J. Ruppert . .................. 14,218 
"�IcCLlIl'e nud BCl'mnn 's Typhoid Fever E . t I & M d I W k : KWITURFIGURWURY �1�'tR��O�R�� 

TRADE MAqKS 
DESIGNS 

COPYRIGHTS &C. 
Anyone sending a sketch and descriptIon may 

qulck.ly ascertain our opinion free wbether an 
invention Is probably patenta.ble. Communica.­
tions strictly confldentlal. HANDBOOK on Patents 
sent free. Oldest agency for eecurlng.patent8 . 

Patents ta ken through Munn &: Co. receive 
epecial notice, wtthout cbarge, In tbe 

Stitntifit Jlmtritan. 
A bandsomely Illustrated weekly. Largest ctr. 
culatlon of any sclenttfic Journal. Terms, ea a 
year: tour montbs, $1. 801d by all newsdealers.. 

MUNN & Co.361 Broadway. New York 
Bra.ncb Omce. 626 v 81., Wasbln!lton, D. C. 

Rl'mf'd�'," fol' typhoid fever remedy, 
McClure & Berman .. . .. . ..... ..... . .... . 14,224 

HSelectos," for cig-ilrs. G. Dottling . . .. .. .. .  14,216 
"Target Rock ";11i�ke.'·." for blended 

"Yo�i�,�¥Y fO�' a L��3;� : ��'t . . �,:el:i;g�: . Y �_'y � 14,217 

Co . ... . . .. . . .. . ... ... .. . . . . ... . ... . .. .. 14,223 

PRINTS. 
"O 'Sullivan's He>C'ls of NE'w Rubher." for 

rubher heels, Ma�sacllusC'tts Engr-aving 
Co. .. . .. . . . . . . . . . . . .. . . . .. ... ... . . . ... .  2,281 

"Reckitt's Blue," for bluing fot' 1uundry 
use, Reckitt & Sons .................... 2,280 

"Thanks for the Al'tgum." fol' artgum, a 
cleaning composition, A.. Sommer ... .. .  ,. 2,279 

A printed COpy of tbe specification and drawing 
ot any patent In tbe foregoing list, or any patent 
In print Issued since 1863, will be furnlsbed trom 
tbls omce tor 10 cents, provided tbe name and 
number ot the patent desired and tbe date be 
I!'iven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In­
ventors tor any of the inventions named in the tore­
going list. For tenns and further particularB 

• address Munn & Co .• 361 Broadway, New York. 

xperlmen a 0 e or � ... page book. Sillipli.fjedflguringonRapiclCalClllatiou�. 
The Only book of Its kincl. Be a ll.a;>id Clllculator Cir. &; adivice free. Wm. Gardam &: Son. 221 Fulton 8t.N.Y Ten cents for mailing charges. . 

EL ECTlt I C GO 0 D S.-Big Cat. 3 cts. Want Frank IlIalone, 2S �lills Bldg., St. Louis. III 0 
Agents. Ohio Electric Works. Cleveland, O. . .-- - - • 

MODELS �ea�,>ifeH�J�,1.�V!ltt.ls m�g�c��
' Bliss Electrical School 

M. P. SC H ELL, 17:9 Uuiou Street, San FranCisco 214 G Street N. W .• Washington. D. C. 
Offers a theoretical and practical course in ELECTRICITY 
complete in one year. .Students actuaRy. cons.truct Dynamos: 

I 
Mot�rs, etc., and are tramed for good posItions In electrical in. dustnes. 16th year opens September 23. Send for Catalol/. 

DRYING MACHINES�:"�;�r�� I�m
��.!�L�,�mg�,

�� � 
to-day 2-cent stamp for particulars and proOf. " o. A. Smith, Room 763, 2040 hnoxvtlle A,'c •• Peoria, III 

Removed to 182 MUk Street. Telegraphy Circul!lr free. "ronrlerful autom:nic te:'lCher. ;,!'t d .. s 
$2up. OllNIGRAPII 
CO •• Dept. 52, 39 Cort. 
landt St., New Yor k 
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Garden Hose 

Rubber Belting 
Steam Packing 

Rubber 'Specialties 
N. Y. BElliNG & PACKING CO. 

LIMITED 

91 and 93 Chambers Street 
NEW YORK 

WRITe FOR CATALOGUe 

cbemical1y removes carbon from 
cylinders, piston rings and valves. 

INCREASES POWER 20 PER CENT 
Volatiltzes carbon. in which form it passes 
out th ru exhaust. Injury to tneta) 
hU)Jossible. A £"ents wanted in certain 
locahties. �alnple, qnart can, Sl.:iO. 
Write to· day foJ' puniculars. 

General Accumulator &. Battery Co 
128 Seeorul Str<>ct, �lIlwnllk('c, "'Iti. 

THAT DAINTY MINTCoVERED 
CANDY CoATED 

CHEWING GUM 

Scientific AInerican 

The No. 1� Folding 
Pocket Kodak Special. 
Just as good as a camera can be made-so small as 
never to be in the way. Rapid Rectilinear Lens, 
Automatic Shutter with pneumatic release. High­
est grade in every detail. 

Pictures, 2 Yz x 4 3i. Price, $15.00. 
EASTMAN KODAK CO., 

A It Dealers. ROCHESTER, N. Y., The Kodak City. 

If your neighborhood store can't supply you send us JOe for sample packet. ) 
FRANK H. FLEER & CS'MPANY, INC., Philadelphia, U. S. A., and !oronto� £an. : 

"If It's Wireless We Make It." 

�7�I::!���� THE COLLINS WI�
A
����S TELEPHONE CO. 

Razor Blades The Collins Long Distance Wireless Telephone Safety 
Quicker and Better than any 
other Stropper In the World 

In case with barbers' genuine Horse Hide Strop, $2.00 
Order through your dealer. Or will send postpaid on 

receipt of price. Be sure to state for what make of Blade. 
Write for descriptive circular. . 

L. B. GAYLOR, Allston, Mass.-

COERZ 
PHOTO LENSES 

SHUTTERS 
ANSCHUTZ CAMERAS 

RIFLE TELESCOPES. 
TRIEDER BINOCULARS 
Send 9 cents for beautiful de luxe 

general catalogue. 

C. P. GOERZ AM. OPTICAL CO. 
52 E. Union Square, N. Y. City 
1514 Heyworth Bldg. Chicago III. 
703 Call Bldg., San Francisco, Cal. 

(A. FREDERICK COLLINS, Technical Director) 

and Manufacturers of 

Wireless Telephone and Telegraph Apparatus of Every 

Induction Coils, Transformers, Keys, Tuning Coils, 

Condensers, Detectors, Relays, Resistances, etc. 

Complete sets for any distance. Send for illustrated list. 

COLLINS WIRELESS TELEPHONE 
Offices and Laboratory: 

52 and 54 CLINTON STREET, NEWARK, NEW JERSEY, U. S. A. 

HAND POWER �-
BENCH DRILLS 

We manufacture a great variety of 
these little macblnes whicb are Of. .. i.nestimable value around almost any 
sbop. We sbould be Irlnd to send 
you our catalog showin!it the coIL- . 
plete line of tools and machines ' , 
made by us. . 
GOODEL.L.-PRATT co., GREENFIEL.D, MASS. 

ARE THE BEST. 
�'or sale everywbere. Send tor 

Catalog No. 16. 
LUFKIN RULE CO. 

Saginaw, Mich., U. S. A. 
!"lew York and London. 

OWN A FACTOR.Y 
Big money making concrete blucks. Tools' Tools' Tools' Pettyjohn plants successful eve�where. 

Patented Portable ar.d Collapslble Ma- • • • 
chine is the best, fastest, simplest and 

cheapest. No off-bearing. No cracked I 

or broken blocks. No expensive iron 

pallets. Trade rapidly increases. No 

experience neressary. We furnish COlll­
plele instructions. Now is the time to 

start. Write for full particulars. 

The Pettyjohn Co., 615 N. 6th St., Terre Haute, Ind. 

00 l' 0U APpreciate 
Absolute Reliability and Easy Starting? 

Our 1908 Models will contain 

more rea111lOtor value than 

has ever before been 

incorporated in one 

small motor. 

They are made es­

pecially for the man 

who wants the best. 

CUSHMAN MOTOR. COMPANY 
262& N. St., Lincoln, Neb., U. S. A. 

We keep all kinds. Send your name 

on a postal and get our SS.page Booklet 

You are no greater Intellectually than 
your momory. Easy, inespensive. In· 

crease. income: gives ready memory for 

Montgomery & Co., 109 Fulton St., New York City 

facea, names, business details.-.tudiel, con· 
versation; de,velops will, public sp'1aking, personality, 
Send today for Free Bookie&:. Addrcsa 
DICI80N aEMORY SCHOOL, 'ZOO .Audltorlom Bldg., Cbleqe 

The " SIMPLO" Automobile 
THE LATEST AND BEST 

Solid or pneuluatic tire. High or low wheels. The one 
automobile at a Low Price that is always ready to run. Hand­
some, Stylish, Sitnpte, Reliable, Economical to Operate, Safe and 
Sure. A Hill Climber that will go over the worst roads. 

If you wallt the Biggest Value ill automobiles to-day, 
write for our I908 Booklet. 

COOK MOTOR VEHICLE CO., 1020 N. Broadway, St. Louis, Mo. 

ORDNANCE EXPERTS-
Send for full information about the new 

1908 Model Lewis Depression Position Finder 
Address CHARLES n. DALLY, Ordnance Specialist, 29 Broadway, New York, U. S. A. 

Cable Address CI-IASDALLY, NEW YORK 

TWIC E-TWO CYCLE MOTOR 
New Era in Construction -Higher efficiency; greater reliability; more 
compadness; simpler. No gear wheels or cam shafts, no smoke, 
no odor, no compression in crank case. Single cylinder, 5-inch 
bore, 6-inch stroke, 600 R. P. M. Gives 12 Brake Horse 
Power. Rating guaranteed actual horse power delivered on the 
brake at speeds indicated. Write for iliustrated catalog. 

TWICE-TWO CYCLE ENCINE CO., Inc., 22 South Canal 

Two-cycle simplicity 
with more than four­
cycle efficiency. 

Str.et, Chlcallo, III. 

JUNE 6, I908. 

Try It Yourself 
Five Days Free 

This simple. practical, accu­
rate computer costs only a 
i'raction of the price of key 
luachines and does every­
thing they do except print. 
Rapid Computer 
Adding Machine 

does its work perfecth' in "an y posi. 
tion -nt ony e. You cnll rest it 

desk or book page along. 
of you wish to 

0. time saver 
result·ge,.,er. . 9.999.999.99. 

you one on trial. If it 
we claim. ship it bock at 

our expense. Write for FJ'ee Catalog. 
RAPID COMPUTER CO. 

1804 Tribune Bull 

COLD GALVANIZING. 
AMERICAN PROCESS. NO ROYALTIES. 

SAMPLES AND INFORMATION ON APPLICATION. 

NICKEL 
,ND 

Electro·Plating 
!pDarato8 ano Material 

niB 
Hanson lie Van Winkle 

co •• 
Ne, .. nl'J •• N. J. 
28 & 30 S. Canal St. 

Cbicago. 

artistic, fire-proof. inexpensive. Specify Rib. 
Lath for exterior walls and interior partitions, 
and Hy-rib Sheathing for Gght fire·proof ceo 
ment roofs, wall siding and solid partitions without 
studs. Sample and Illustrated Booklet on request. 

Reinforced Concrete as app�ed to any form of 
construction work is described in "T ru sed Con­
crete Illustrated" -write for copy. 

Trussed Concrete Steel Co. 
SOZ Trussed Concrete Bld�., Detroit, Mlcb. 

Mobiloil 
is especially 

prepared to meet 
the particular re­

quirements of every 
make of automobile. It comes in 
various grades-a special grade for 
every make of engine. 

VACUUM 

MOBILOIL 
is the only perfect automobile lubricant. 
Sold everywhere in barrels 
and cans of varying capa· 
cities. Send for lI10biloil 
booklet which lists every 
make of automobile and 
tells what grade of Mobil­
oil to use for each. It's free. 
Mobiloil manufactured by 

VACIJIJM OIL CO •• 
Rochester. 
N. Y. 

select French 
Briar, solid 

silver monnted, 
handsomel.v cased. 

$5 postpaid; No. 12, 
Briar, ru bber bit, 

exactly 8alne a80tberptpe 
ezceptQuality of mf\t"rial, 

$1 postpaid. Ask your 
dealer. or order from us. 

Money promptly returned 
if not entirely latisfactory. 

Descriptive Booklet tree. 
THE FREEMAN PIPE CO., 
DoWltt St. Kalamazoo, Mlch 

•'VBRI(41lSSr':: , ANY'" I N Ci S��t:l 
15-21 S. CLINTON 5"1: 

C.H.BlSLY8CO f�'tIf.tftUS4 


