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--:n> .  .:. � l I in its natural way of locomotion-walking-Is superior in �USnne95 ..sn" �er50na . economy of force to one seated on a bicycle and impart-

TM charae jor insertion under this head is One Dollar 
ci ing the force to �he wheeU A. The bicycle is a great 

line for each insertion; about eight words to a line. conservator of aD1m�1 power. A man on a bicycle who 
Advertisements must be received at publication office can only exert one-elghth of a horse power for a few 
as earl1l as Thursda1l mornina to appear in tM foUow. hours is more than a match for a horse in the long run. 
ina tvcek's issue. He can ouLdo his own walking power on a good road at 

ORDINARY RATES. 

Cooking and heating apparatus. J. H. Goodfel-
low .......... , . . . . . . .  . . . .. ..... . .. . . . .. . . . . . . . . . . . .  621.813 

Corn huskin,,·machine. R. J. Holmgreen .......... 621.919 
Couplinl<. See Car coupling. Tbill couplln". 
Cue tiP. H. Braun .................................... 621.787 

Marine Iron Works. ChiC&fi{o. Catalogue free. 
For boisting engines. J. S. Mundy, Newark, N. J. 
.. U. S." Metal Polish. Indianapolis. Samples free. 

least four times. If the weigbt of the bicycle is taken 
into account, the proportional conservation or energy will 
be somewhat greater. 

(7636) .J. K. asks the difference between 

In .. ide Paee, each in .. ertion, - "li cent .. a line 
Back Paee, each insertion, - - 81.00 a line 

prF<>r. some classes of Advertisements, Special and -Higher rates are required. 
The above are cbarges per agate line-ab'iut e.il'ht 

words per line. This notice show� tbe wldtb of tbe nne. 
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ment, as the letter press. Advertisements must be 
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Cultivator. 1. L. goyer ............................... 621.8lH 
Cultivator. P. Fr8".£ler ................................ 621.808 
Cultivator. J. W. Pattisson ...................... . .. b'.!2.162 
Cultivator. J. M. Wright .......................... .. 622.0\J6 
Cultivator attacbment. Welch & Dickey . . . . . . , . . .• 622.093 
Cultivator. disk. J. C. Smitb ......................... b'21,S65 
Cutter. See Twine cutter. 
H�:: ��
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Cycle rear fork end, A. Jerome " ... . . . ...... . .... b?l.Ulfi 
Cycles. means for holding. H. A. Ivatt ............. b'21.�I!' 
Decorative plate, tile. etc . •  S. Rosenberg .......... 62tH;I) 
Dental disk holder, G. E. Zinn ........... ........... 621.!lH' 

Gasoline Brazing Forge. Turner Brass Works. Chicago. a marine, field, and night glass. A. Marine Itlasses are Dental nerve broad>. W. Vajna ........... ........ lffil.8.a 
m�t�::��·C���t��k!.��.��.�·::::::.·.::·:.·.::·.:·.:: thl:�� Yankee Notions. Waterbury Button Co .• Waterb'y. Ct. 

Small Accumulators. A new book. IIIus. Clotb,50c. 
Spon & Chamberlain, 12 Cortlandt St, New York. 

750 new and second hand iron working toolS-in stock, 
Garvin Machine Company. Spring and Varick Streets, 
New York. 

'J.1he celebrated" Hornsby-Akroyd" Patent Safety Oil 
�;ngine is built by the De La Vergne RefrigeratinJl Ma
chine Company. FOlt of East 138th Street. New York. 

'rhe best book for electrICIans and beginners in elec
tricity is .. Experimental Science." by Geo. M. Hopkins. 
By mail. $4. Munn & Co .. publi.hers. 361 Broadway. N. Y. 

Roche's .. New Standard" F,lectric Necktie Pin. 
Works like a charm. Midget Battery. The electric 
light is a beauty and a wonder. Sent postpaid for $1.00. 
Agents wanted. Wm. Roche. 259 Greenwich St .• New 
York. 

tr Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Ji'Tee on application. 

UINTS '1'0 CORRESPONDENTS. 
Names and Add'·e .... must accompany all letter. 

Or no attention will be paid thereto. This is for OUl 
information and not for pnblication. 

Reference .. to former article. or answers should. 
give date of paper and page or number of question. 

Inqulrleto not answered fit reasonable time 'should be repeated: correspondentB will bear in mind thai 
some answers require not a little research, and 
though we endeavor to reply to all either by lette! 
or in this department. each mU8t take his torn. 
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h.OUSe8 mannfacturilU/: or carrying the same. 
Special '''ritten Information on matters of 

personal rather than general interest cannot be 
expected without remuneration. 

SclentUlc American Supplement .. referred 
to may be had at the office. Pnce 10 centB each. 

Boo k .. referred to promptly supplied on receipt of 
price. 

IlIlneralto sent 1:or examination should be distinctly 
marked Or labeled. 

(7633) J. N. D. asks: 1. About what 
would be the required dimensions of the glass plate in a 
simple electric_ machine, to charge a small Leyden jar ? 
A. Holtz machines are made with plates aB small as 12 
inches in diameter. These will charge Leyden jars and 
perform many experiments. We should advise you to 
purcbase the SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 
279, 282, price 10 cents each, in which many experiments 
are described. 2. At what speed should it be revolved? 
A. The speed of the plateB of a Holtz machine is only 
limited by the strength of the glllss. 3. Where should a 
body be placed, to be affected most by the earth's at
traction? A. A body is affected most by the earth's at· 
traction at the surface of the earth, that iB, bodies weigh 
most at the surface; le88. both above and below the Bur. 
face of the earth. 4. State three proofs that the earth is 
an oblate spheroid A. One method of determining the 
form of the earth is by measuring arcs of meridians In 
different latitudes. A second is by taking the times of 
vibration of a pendulum at different poipts on the earth, 
and from these are calcn1ated the Intensity of gravity at 
those points. See Young's "General Astronomy," pages 
99 to 107. price $2.50 by mail. We do not know any 
third mode of finding the form.of the earth. 

(7634) F. V. writes: While experiment· 
ally testing the efficiency of a ground wire of a telephone 
line from Winsted to the railroad station at Lepter 
Prairie, six miles south of here, the ground wire of the 
telephone at that point wa. connected with the telegraph 
wire. A ,(reat improvement was found In the transmitter 
and also in the receiver at Lester Prairie; and while still 
commenting on this, the oper-ator at New Germany, a 
station on the Great Northern four miles e88t of Lester 
Prairie, called and told the operator at Lester Prairie, o.r 
telegrapb, that he bed heard the whole conversation, and 
even recognized the voice of the speaker at Winsted, 
which was later actually verified, more than once. The 
remarkable feature of this, however, is that there is nO 
telephone of any kind at or near the station or even in 
the town of New Germany. 'reBla and Marconi may 
send their me88ages without wire, but they must bave 
their instruments. But here we have an instance'of reo 
ceiving messages without any apparent instruments over 
a wire a distance of ten miles. [A. We regret to say that 
this matter is neither new nor strange, tllough doubtle88 
your 0"8ervation of it was entirely original with yourself. 
The SCIENTIFIC AMERICAN as long ago as 1881 contained 
an account of using a telegraph key as a transmitter and 
a sounder ao a receiver of articulate speech. So far from 
your having no wires, you had a direct connection of 
your telephone wire to the telegraph line. All th3 rest 
was plain. The telephone me88Sge then went over the 
telegraph line, and the operator heard it at his sounder, 
whicb chanced to be well situated and adjusted for the 
purpose.-En.] 

(7635) P. N. writes: I am intere�ted 
in a Bcientific problem on which I desire the eVIdence or 
or decision of a Becond party, and would ask you to 
answer the following: Suppose a man weighing 150 
pounds will require to expend a force of 501 foot pounds 
(or a certain amount of force) to walk a ccrtain distance, 
can the same man travel the same distance over the pame 
road on a modern bicycle of 20 pounds weight with less 
force expended' The man is supposed to lift himself 
2 inches at every step, the road is supposed to be per. 
fectly level and smooth. time not lwlng taken In consid· 
eration. By the above you may judge the simple ques
tion to answer. Is the human body a mechanism that, 

also termed night Itlasses when they have a large diame. 
ter object glass, which is need at full area at night and 
reduced area by day, by placing a diaphragm cap over 
the object glass. A field glass may be a terrestrial tele· 
@cope of the same combination of lenses with a very 
short foens, or a pair mounted for each eye. For the 
lower powers for field e:lasses, the opera glass form is 
used. only made longer than an opera glass, the object 
glass and eye lens being achromatic. 

(7637) E. S. asks for the form ula for a 
compost to imitate marble, which will be very hard and 
will take a high finish, and how to polish the same. It 
seems to be a secret; there are only a few men in this 
city that can mix It. A. Reduce marble dust or white 
limeBtone to a very fine powder by grinding and sitting, 
mix with it Intimately about 14 Its weight of zinc oxide 
(zinc white) and J.8 Its weight of Portland cement, and 
mix thoroughly into a thick paste with a sufficient 
quantity of a hot aqueous solution of waterglass, con· 
taining about 40 per cent of tbe glass. Mould the paste 
under pressure while warm, and expose the moujded 
form for a week or ten days to warm dry air, before fin· 
ishing. 
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all foreign countries may be had on application, and per
sons contemplating the securIng of patents. either at 
home or abroad. are invited to write to this office for 
prtces. which are low. in accordance Wlth the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO., office SmFlNTIlI'IC AMERTCAN, 

361 Broadwav, New York. 

WO�tPou�!!1!�e��n�s 
limo and money by using our 

PovrerlDacnhlerg 
CATALOGUES

A-Wood.working Machinery. 
B-Lathes, etc. 

SEDCA FALLS MFG. COMPAl'T, 
696 Water St., Seneca Falls, N. Y. 

Displayer, duplicate design. W. Macdonald .. ..... 621.835 
DistillatIon. preparing wood for dry. �� W. J. F. 

Schmidt ....................... .................... 622.194 

Bgg�:�\�d���'1\':lni.;aiie:::::::::::·:::::::::: �:� 
Door fastener. sliding. G. L. Reenstierna .......... 6'./2.167 
Door lock, gravity. J. H. Canaday .................. 621.898 
Door stop and catch, combined. J. R. J.J8.vigueur .. 621.830 
Draught equalizer, Maxwell & Dimock ............ 621.837 
Drau"ht rigging, G. S. Marshall ..................... 622.056 
Draughting and measurinp; tool. combined, W. C. Day ............... . ............ .................. 622.128 
Dress or skirt holder. A. Vrtel.. ................ .... 622.<m 
Easel. J. Schwarz ..................................... 621. 856 

AMERICAN P ATENT�. - AN INTER- �f:ci:'i�rig:cu'rt����':,�I��a":.!�!�:· �e:ic�"t""�:L: 
b'22.038 

eRting lind valuable table sbowing tbe number of patents Ele�rrc°h:;!�2r: J:ii: s: Reed:: :.:: :::: ::::::::::::: �:i;;:; 
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s
ti':JIi:'!tn�P3�w'ribI�brfe����� Electric switch. M. H. Caspari. .... ............... 622.116 

31. 1894. Contained In SCIENTIFIC AMERICAN SUP- Electrical distribution system. W. H. Knight ..... 621.8'0 
PLEMENT, No. 1002. Price 10 cents. TO be had at Electricity from machinery. of locomotives, 
tbis Office and frow all newsdealers. means for generatin!!. H. F. Hoach ............ 622,(118 

Electrolytic cell. lL H. Dow ........................ 621.907 
Ele
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r
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Elevator controlling apparatus. M. B. McLauth-
lin .................................................. b'21.970 

Ele'Vator swiveled spout. D. A. Robinson ... ...... 622,019 
Engine. See Compound enJline. Internal com-

bustion engine. Rotary enl!'ille. 
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Exhibition cabinet. R. 11\ SwAnn .................... 621.870 

. PCWER & FOOT I SHAPERS.PLANERS DRillS 

.... AT H E S. �:tf��NM,��P 2.!!;'I,IJtul��tr 
SEBASTIAN LATHE CO 120 CULVERT 5T CINCINNAT I. O. 

Foot Power :::dsifa��!!k.tI
TJ.I�s��.

Plan. 
SHE� ARD LATHE co., 133 W. 2d St., CinCinnati, O. 

Walwortb's Expansion jOint separator. D. O'Hair ........... . .. 621.940 '1"bito Extractor. See Honey extractor. Stump ex- . 
..., ,, tractor 

Solid 
Bit Platt 

IF' Price List on applicaUon to 
WALWORTH MFG. CO., 20 Oliver St., BOSTON, MASS. 

Queen's Patent II Triple Plate" 
toepler-Holtz Electrical Machine. 

J!�.f�g�.'i-���ie;:i�g. 'tSl'ilfenberger:::::::::::. �M:�i 
Fastener. W. S. Seymour ........................... 621.859 
�'astenlDg device. C. A. �·eeser .... .......... ... ... 621.91a 
Ij"ence posts. coatinJl metallic. R. Kennedy ....... 622.009 
11'ibrous materials. apparatus for cleaning, comb-
FIu:�
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Filter. T. Linke ....................................... 622,052 
�'ilter for attacbment to water taps, J. H, Nie· 

mann ............................................... 621,937 
Filter. water. S. M. Boyer ............................ 621.786 
Ifiltering cider or spirits. apparatus for. O. N. 

�'elt8 ........ .... ........ ........................... 621.8oa 

f,l�: ::�:�::�. 'itotti�\:�::::::::::::: :::::: : :: :::::: : �:8?§ 
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INDEX OF Can be used at all INVENTIO NS � times of year anO In � all kinds of weather. 

14']uid pressure brake, automatic. J. J. Finney. 
62'l.I35, 622.136 

Fluid pressure regulator. I. H. SpenceL ... ........ 622,005 Prices from I2b 
For which Letters Patent of the to 850. Circular 

Furnace. See Hot air furna_ce. . 
Furnace Implement. W. L. Williams ............... 622.094 
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for the Week Ending 
and Roussy de Sales & Charbonnel. . . . . . . .. . ... . .. . .  622,1';2 
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.�������� �.��� 62}.884 

MA�CH 28, 1899. 

AND EACH BEARING THAT DATE. 

lSee note at end of list about copies of tbese patents.] 

1331�� ::��:�:'a�l:�::�r: J: A: 'Turck:::::::: �:l.ii 
AdvertisinJl apparatus. railway, C. J. Feder. 

622,185, 622.186 
Air brake. Ansley & Topham ........................ 621,779 
Air brake mechanism, automatic, Robinson & 

Hitchcock ......................... ; . . . . . .. . ........ 622.020 
Alarm. See Burglar alarm. . 
Alarm lock. H. E. Carlt on ..................... ...... 621,793 
Alcobol. manufacture of, Collette & Boldin ....... 621.796 
Alk�� �.':h'!,�.�� .�f.�.��. ��.I� .��� �.���.

i�I
.�. �

a
.��: 621.8Ot 

Alkyl derivative of uric acid, making. E. Fiscber. 621.805 
Amalgamator, G. W. Williams ...................... 621.985 
Animal trap, E. A. Matbias .......................... 622.057 
Axle. self·lubricatinll, J. L. Dolson ......... 621,905. 621.906 
Axle. self·lubricating. J. Groutage ................. 622.003 
Bales and tie and covering therefor. means for 

binding cylindrical cotton. W. E. Anderson ... 621,955 
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r
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Bath tub, F. Jobnson ................................ 621,9'.lO 
Battery. See Secondary battery. _ Bearing. antifriction. A. W. Grant ................. 622.0n 
Bed attachment. J. H. Greene ...................... 622.<ro 
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Bicycle frame. J. C. Parker .......................... 622.066 
Bicycle gear. Kolb & Foehl. ................... ...... 621.925 
Bicycle gear. Wbituey& Lazarus . .... .............. 621.88,1 
Bicycle handle har. R08enbauer & Schowalter .... 621.946 
Bicycle pedal. E. Baker .............................. 622.032 
Bicycle saddle. P. Brodie ............................ 621.8\15 
Bicycle spring frame. W.·J. Pierce ................. 621.942 
Bicycle Variable speed gear, Young & Drake . . . . .• 622,029 
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Biscuit. crackers. etc .• method of and means for 
packing. F. M. Peters ....... . .................... 621.974 

Bolt. See Door bolt. 
Book cover protectur. G. Cornwall ................. b'22,178 
Boot cleaner. E. Shaw ................................ 622,<r.U 
Boot or shoe. R. E. Kelsall. .................. ...... 621,9'./2 
Bottle stopper retainer· and extractor, C. V. B.  

Reeder .... . ........ ............................. ... 622,(1/4 

�gi:�le 
S':�a8i���'erte

MbO�a'}eare·bO:i:: "Letter·i,';,,: 
621,988 

Powder box. 
Box corner locklnll device. F. L. Cbase ............ 622.118 
Box cOVerillJl machine, paper cutting attachment, 

1. Dreyfuss ....................................... 62'l,131 
Brake. See Air brake. Fluid pressure brake.. 
Brooder. chicken. E. F. Hodgson ................... 622,148 
Brush cleaner. M. C. Ryan .......................... 622.082 

��':,��;,.
b
:��k �a�. y.IW�

s
��iiDan·::::::::::::::::: ��:iU 

Burglar alarm, J. Balsley .................... 621,781, 621.782 
Bur"lar alarm. J. L. Cummings .... . ................ 622,037 
Burner. 8eeGas burner. Hydrocarbon burner. 
Butter forming macblne. J. E. Hunsinger ........ 622.048 
Button. separable. G. W. Lee ...................... 621.S.�1 
Cabinet. F. Yunck .................................... 621.889 

2:; �g�gN:;:: ;!al .:r�I��li.;iliiigj,i: &; ·K'ieiiij,r·.· .
. :::: :f:� 

Car door. grain. W. A McGuire ..................... 621.842 
Car sand box, A. W. Ham ................... ........ 621.815 
Car seat. P. M:Klin" ................................. 621,825 
Cars. number displaying device for caboose, H. 

J. Small ............................................ 621.862 
Carbureter, C. M. Kemp . .......... .... .............. 6'./2.008 
Card setting macblne guide. E. Asbwortb .... ..... 621.988 

g:�g���;.'!,:����
n
l T.'1{':;��i.f.·. �'. �.�����:::::: '.: m:im 

Carria"e. baby. M. W. Mahar ........................ 622.158 
Cartrid"e reloadinll tool. E. S. Parmenter .... .... 621.941 
Casb depository. R. Zinsmayer ... ................. 622.097 

8�:1� 'i!in N,,:t������t. 'rooki'rig: Tor: 'COw'an'::::: � ��:m 
Cbart for drafting Ilarment pattern. M. Tucek .... 622.092 

g::�;,ft�
I
�':,��l"1.'1J .... mPbeii:.·.·::.·.·::.·.·:.·.·.·:.·.·.· .... :: �t:� 

Cigarette machine. pocket. W. L. Gravely ........ 622.142 
Cigarette making machine. W. G. Pedersen et al 622.163 Cistern or arch pattern. T. W. & L. B. Faus ........ 622,134 
Closet seats. a1 tachment for raising or lowering, 

Bur!!er & Williams ........... ................... 621,790 
Clutch. fricti on. H. S. Kelly ................ .. " . . .. 622.001 

gg�U:I'i,��ic�in�· f�r
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Colfee pot. L. Stockett ................................ 621,867 
Colorinjl matter and manufacturing same, blue, 

K. Heumann ...................................... 622,139 
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BARNES' FOOT POWER 
MACHINERy----
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sent on Erial If desired. Cataloa Free. 
W. F . ... JOHN BARNES CO. 

1999 RUBY ST.. ROCKFORD ILL. 

For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au
ger, �'ile, Knife altd Chisel Han. 
dIes, WhitJIetrees, Yokes, Spokes, 
Porch Spindles. Stair Balusters, 
Table and Cbair Legs and other 
irregular work. 

IF' Send tor Circular A. 

The Oher Lathe Co., Chaerin Fall .. , 0., U. S. A. 

Pipe Threading Machines 
of Hlgbest Merit. 

COMBINATION BENCH 
and PIPE VISES. 

Catalogue containing inter
esting information free. 

Blgliall & Keeler Mfg. Co., 
Bol' S., Edwardsville, 111. 

THE WATERBURY 
Emery Grinder, 
witb adjustable table, for flat surface 
grind1ng and finishing, and for ordi
nary tool grinding. 

IF' Send tor Oi.rcmar •• 
BLAKE &; JOHNSON, 

P. O. BOX T. 
WATERBURY. CONN. 

Fuse. protective. E. B. W. Reichel. .............. . 622,(1/5 

8:�:: �: �i-e<;;���lr�::::::::: :: :::: :::::::: : :::: ::::: ��:r::l 
Game apparatus. Huggins & Pollak ....... ........ 622.152 
Game b'Jard and apparatus therefor, W. H.  
Gar�
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Garment stretcher. J. F. Brock ........... ......... 622.112 
Gas burner. W. �riebertshauser .................... 622.107 
Gas burner. Mulcb & Wiederhold ... .............. 621.840 
Gas burner. electric lightinit, J. M. Anck .......... fi21.7'i8 
Gas burner. fuel. J. C. Kurtz... . .... .... . . . . . . . . .. .  621.968 
Gas burner. incandescent. A. Bandsept ............ 621.783 
Gas burner. incandescent. J. B. De Lery ..... . . .. 621.927 
Gas burners, etc.. means for 1ighting incandes-

cent or other, P. Bardot .......................... 621.784 
Gas "lobes. spring holder for. D. O. Sayre ......... 621,1U8 

Gas
���:I�sal'�W.ulI�CX.

f
gte���s.

i
������.����� 621.979 

Gas meter.: coin controlled, Cort & J.Jangwith ...... 621.902 

§gft�:�l���:7�:�·��:·�:·:·:·�::··:·:·:·:·:·��:·:·:·�:·:.��:.:.� m�! 
Glass working machine. I. W. Colburn .... 621,794.621.795 
Globe. smoke consuming. J. Durlam ............... 621.910 
Glove fastening. C. A. Pfenning .................... 622,164 
Golf sticks. fishing rods, etc., handle grip for, L. 

E. Crosier ............................. . ............ 621.99.1 
Governor. astatiC centrifu"al. M. Tolle ............ 621,871 
Grain or hay. cover or roof for protecting, J. B. 

Deems. . . .  .. . . . .. . . . . ..... . ............. . . . . . ..... 621,798 
Grain or seed recleaner and grader. A. D. Fer-

guson . . .. .. .... ......... .... .... . ... . ............ 621,912 
Grain steepinJl trouJlh or Cistern. F. Knuttel ..... 622.051 

a����gg�g�:8,
c
�� .. 

c
�:';:ri'��'i

d
fOi: J\f

a
��,::.

ld
:
. �ll:ri 

Grate bar. D. S. Richardson ................ ...... .  622.077 
Gril;lding machine. J. Gilson ........ _ ............... 621.810 
Gun barrel cleanin" device. D. Scott ........... ... 621.857 
Hack clam P. J. G. B. Rouse ......................... 622.081 
Hair pin. C. M. Dis80sway . .......................... 622,039 
Hame fastener. H. M. Sheer ........................ 622,084 
Handle. See Stamp handle. 
Harrow. sprin" tooth. J. H. Youn" ................. 621,954 
Harvester bundle carrier. J. Macphail .. ..... ..... b�I.929 
Hat, coachman's. H. �'alkenbach ................... 62'l.O4O 
�:� r::;�";i.

r E�\,,;r�e'i?��:.·:.·::.·.·:.;:::.·.·.·.·.·.·:.·.·.·.·.·.·:: ffi:lm 
Heater. See Electric heater. 
Heel. boot or shoe. Ford & 8tarr ........... , ....... 621,914 
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Honey extractor. centrifugal. A. KuscheL ........ 622.150 Hook. See �'ish hook. 
Horse power. J. C. Bowsher ... ..................... 622.110 Horseshoe studs or calk

S
. apparatus for manu-

facturinll. R. Hornsteiner .................... ... 621.818 
Hose and nozzle holder. J. M. Dungan ............. 622.132 

�g�"af:1��h��:�\.'?F�I�Ihr��·�· .��.r.ge�� 
...... .... ...... '.: �mll� 

Hot water circulating apparatus. R. R. Gibbs ..... 621.999 Hydrocarbon burner. G. Hersel. ... ............... 622.146 Hydrocarbon burner. Moon& Marbach . . ......... 621,932 
Hydrocarbon burner ligUing device. O. P. . Moon. . . . . . . . . . .. . ........... . . . . .... . . . . . ......... 621,9:13 Impact tool. T. H. PhIllips .. ........................ 622,165 Indicator. See Interest indicator. Insulating compound. B. Ford. � .................... 621.807 Interest indicator. C. C. Adams .......... .... ..... 622.098 Internal combustion enJline. H. C. L. Holden ..... 622,047 Jacquard machine, open shed. Stafford & Kel-mel. . . . . . . . . . . . . . . . . . . . .  .. . . .  • .. . . . .  .. .. . . . . . . . . . . .. 621.949 J oint. See Rail jO int. 
Knob. electrical. C. M. Brown ................... . ... 622.177 Lamp. acetylene gas. E. E. Peck ...... . ........... .  622.015 Lamp chimney packing device. '1\ Jt'. W. Schmidt. fi22,023 

d rI tl Lamp. electric arc. R. Schefbauer .................. 621.85.'\ 
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a J,amp. electric arc. E. P. Warner ................... 621.876 
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,� __ 1 Lamp. electric incandescent. C. Howard .... ... .. 622.151 I.amp tllament, Incandescent electric. C. H. HIGH GRADE WOOD MACHINERY Stearn ....................... ...................... fo22.08'; ORKING Lamp globe holder. D. O. Sayre .... , ................ 621.947 
Lamp. incandescent flH.

S
. L. Denayrouze . . . . . . . . . .• 02}.962 " S ingle Machines or Com- Lamp. miner's. H. J. Richards ...................... 622.076 

plete Equipments for t:�gs�P{!�e�:r�!i{i.'c1· �d�:��
b
;�lljiic,;nde.Cent; 

621.823 

Any Class of Work. M. Meyber" ...... ..... . . . .............. . ..... . ..... fi22.1R8 

Your Oorrupondence is Solicited. t:rJ�
r
s�gp�

l
u.r

G�v�i,,1.1��
i
.S.�::::::::::::::::::::

.
: �Ii:�rt 

IF'lllustrated Matter and Prices on L�tter bO.x, K. J. Peers.: ..... ................. ...... "21.97a 
application LImb. artIfiCIal, W. R Gmn .......................... 622.140 

J. A. FAY ic. CO. I,oc�c�
e),i'-�%�k�OC�afo�o�i�foci

ermutation 

C C 
Loopinll·ln switch. J. Sh ork ......................... (,21.81'/) 10-30 John St.. IN INNATI, OHIO �:��g$nt'i.
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:: sM:i� Match macbine. W. H. Wussow .................... 621.886 Measuring apparatus. automatic water, L. Jon-ker .................................................. 621.1'20 

Mechanical motor. Seward &Joines ..... ........... 621.8;'8 

�:�:�.
be3e�l(fa�������. J. Nan ............... ..... 622.18!J 

Mill. See Windmill. 
Mould. See Water tank mould. 

Compound engine. T. E. Cbandler .................. 621.958 1 
Compound or composition of matter. J. L. Curtis 621;791 
Compressing and baling apparatus, W. A. Patter-son...... .. . .... . .. . . ... . . . . . .. . . . . . . . . . . . . . . 622 .161 
Concentrator. G. W. Williams ...................... 621.986 
Conveyer cbain cbalr, J. T. Neacy .................. 622,064 

Mouldinl<machine. A. Dickey ....................... 621.801 Money order blank protector, cutter. and hand rest. G. Johnson .................................. 622.15.1 Monkey wrench. J. Stynsberg . . ..................... 621.869 Motor. See Mechanical motor. 
(Continued on page '�4) 

© 1899 SCIENTIFIC AMERICAN. INC. 



mUlti"�lar motors an4 Dynamos 
of higbest obtainable efficiency. 
Compact and symmetrical design 
Spvkless operation. self-feeding. 
carbon brushes, riJtld commuta
tion, self -oilinJl and alignin� bear
tOilS. Slow and medium speed. 
Fully del!crlbed in our new cata

logue No. 33 s. 
The Holber-Cabot Electric Co., 

(Established 1875) 
Heact Ollices and Factor), : 

Boston (Brookline). Mass., U.S.A. 

The " 1 898 Patent" Independent Lathe Chuck 

I titutifit �nttritau. APRIL 8, ISw. 
Motor8. means for speed reduction of asynchro. 

nous alternating. K. E. F. Knauth . . . . . . . . . . . . .. 621.9'.U 
Mower. lawn, A. M. Cornehus . . . . . . . . . . . . . . . . . . . . . . . 6"n,OOl 
Mower windrowing attachment. J. E. Mustard . . .  622.001 
Music boxes. detent device for winding mech-

anism of. J. Natterer . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 621.845 
Music boxes. support for star wbee1s of. J. Nat-

terer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 621.&14 
Music leaf turner. W. I. ... Caywood . . . . . . . . . . . . . . . . . .  621,HIJI 
Musical instrument. S. G. Cook . . . . . . . . . . . . . . . .. . . . .  621.900 
Mutlical instruments, electric action for, W. B .  

Fleming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 62f.963 
Mustache guard for spoons, G. A. Ring . . . . . . . . . . . .  621,944 
Needle, S. S. Roszell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 622.080 
Needle. Stewart & Ames . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,950 
Netting, I. S. Adam . . . . . . . . . . . . . . . . . . . . . . . . . .. 621.890. 621,891 
Nut lock. J. McNaughton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,843 
Oil cake former, '1\ De Armon . . . . . . . . . . . . . . . . . . • • • • 621.904 
Oil dropping device. M. J. Clarke . . . . . . . . . . . . . . .  : . .. 622.119 
Oil press, W. P. Cal laban et al. . . . . . . . . . . , . . . . . . . . .  621.897 
Oiler. wheel. J. R. Robinson . . . . . . . . . . . . . . . . . . . . . . . .  621,850 
Oyster tongs. P. G. Ashley . . . . . . . . . . . . . . . . . . . . . . . . .  622.100 
PackalZes. etc., dispensing top ot. cover for. R. P. 

Beatty. . .  .. . .  . . .  . .  . .  . . . . . . .  . .  . . .  . .  . . . .  . .  . . . .  . . . .  . . .  621.785 
Packing-material. M. W. Marsden . . . . . . . . . . . . . . • . • .  622.OM 
Packing, piston rod. L. Hopkins . . . . . . . . . . . • . . . . . .• .  621,817 
Paper bal!' machine. H. E. Westervelt . . . . . . . . . . . . .  621.891 
Paper cutting machine. R. Miehle .. . . . . . . . . . . . . . . . .  621.839 
Paper tlxture and roll. toilet. �'. H. Hoberg . . . . . . .  622.046 
Pay roll register. J. �'. Knowles . . . . . . . . . . . . . . . . . . . . .  622.050 
Peat into blocks of fuel. manufacturin�, A. A. 

Dickson. . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.802 
Peat. producinJl pre88. H. Kerrinnes .. . . . . . . . . . . . . .  621.923 
Pedal. E. A. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622,034 
Percolator. J. A. E. Bernard . . . . . . . . . . . . . . . . . . . . . . . .  621,990 
Perforator. E. R. Storm .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.088 
Permutation lock. J. H. Christie . . . . . . . . . . . . . . . . . . .  621�992 
Pharmaceutical compound and making same. A. 

Busch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.791 
Photograpbic developing apparatus, A. Gooder .. 622.141 
Piano bammer. J. Oster. Jr . .. . . . . . . . . . . . . . . . . . . ,; . . .  622,065 Pin. See Hair pin. 
Pin lock. H. G. VOi"lh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.875 
Pi

llla�\t,i�·i�
e
����e°J. (i�"'.

a
£;;:��:.�� . .  ��� . .  �.�.�: 621.8:� 

Pipe. F. Holberg. . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  621.918 
Pipe threadin" machine. R. P. Curtis . . . . . . . . . . . . . . 621.9().� 

D 0 N'T E X I ST when by devoting some of your L I V E : .  spare time to studyatbomeat a cost 
so low that you will not feel the out
lay, you can earn more money and 

'l'horough courses by mail in Electrical\ Meclianical, Civil, Minina:, Steam and Sanitary 
Fre<. seve�'},,��:.e:::lrle��:�J\����fneg b��g�::'p�n���!.aW�fe rJ:-t��Nu1,,»t�:l�J'I��8g�t l":r�� 
sample pages of text books, drawing plate, and booklet of letters from students all over tbe world. 

THE UNITED OO RRESPONDENOE SOHOOLS, 1 56 Fifth Avenue, New York. 

M��a�;'a" Pit. �ou�l; ��idl; tlth; 
o LATHES IN ONE. 

One a 26-inch swlnJl for the 
common run of work, and 

the other a powerfully 
triple-Ireared 44-in. 
1
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Iy designed and well 
built tool. Costs but 

more than an ordinary lathe. 
J. McCABE, 1 4  DEY STREET NEW YORK. 

" A m erican - H u n n l n gs " 
T E L EP H O N E S .  

ILLIAM5 
.,....S HAVING 

SOAPS 

Planter. coUonor corn. W. M. Pendley .. . . . . . . . . . . 621.847 

T h Plow. C. W. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,943 Buy elep ones 
Pole 1me I<uard. vehicle. F. M. Bird . . . . . . . . . . . . . . . . 622.1(J8 
Potato digging machine. B. R. Pratt .. . . . . . . . . . . . . .  b'22.072 

WILLIAMS' SOAPS SOLD EVERVWHERE, BUT SENT 
BY MAIL IF YOUR DEALER DOES NOT SUPPLY YOU. Does the heaviest 88 wel1 88 

ordinary work. Well pro
portioned in aU parts aud 
extremely stronM. Jaws re
versible in alL.4Sues. Jaw 
steps are grouud true in the 
chuck after jaws have been 
case-hardened. Jaw screws 
are of large diameter and 
have a t1ne pitch thread. 

Powder box, W. H. Atkinson . . . . . . . . . . . . . . . . . . . . . . .  621.780 THAT ARE GOOO NOT "  CHEAP THINGS .. 
I ��:s��· S�:'bn�':,�r.°'P",.';;.tin� press. The dilference in ��st is little. We I!'uarantee 
Printin� machine. bed and cylinder. IJ. C. o
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Wllhams' Shaving Stick, • • 2S cents. 
Genuine Yankee Shaving Soap, to cents. 
Luxury Shaving Tablet, . • • 2S cents. 
Williams' Shaving Soap (Barbers'), 
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S:::X f':" Oatalo�. SKINNER 
UHUCK CO., Church St., New Britain, Conn. 

25c. Worth of Tool Know]8�[8 
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present market prices. Send 25 cents 
at once for 

MONTGOMERY'S TOOL CATALOGUE 
for 1898. 510 pages wlth index a t back. 
A bandy bo( Ik for every maCbinist and 
foreman of workshop or factory. The 
'finest and most accurate illustrations. 
Book Is pocket size, � x � Inches, 
with rounded edges. Addreas 

MONTCOMERY '" CO. 
10� Fulton �l1"eet, New York. 

O P E N  C I RC U I T  C E L LS 
The best-knownand the most powerful 
ot this claas of Cell-the result of several 
years ot experiment-is named the 

Harrison Primary Cell No. I ,  

f;�f::: �f:�e'i.�-I£�::id
p����e� 

ork. 
Positive Eleme�\n

c. Self Amalgamating, 
No Local Action. No Creeping Salts. 

E. M. F. 2.45 Volts. 
cap8CitY':�

l:;
re Hours. 

HARRISON BROS. & CO., Incorporated, PHILA., PA. 
For particulars and prices, write 

THERMO ELECTRIC CO., 1 03 Times Bldg., NEW YORK 

Uainl' Natural Gas, (�oal Gas, Producer 
Gast and Gasoline di
rect from the tank. 
1 to W H. P., actual. 
The Sprinll'field 

Gas Engine Co. 
21 W. Washington St 

Sprinll'field, O. 

TO M I N E  OW N ERS. 
You need a HOISTING 

ENGINE. You want the 
best, strongest. safest. most 
:-<iti!: m��rid:mt'l:t..ig 
yet the greate s t  saver of 
money. Send for our free' 
catalogue and state the size 
of engine you want. We 
build them for mines, quar. 
ries. and dock •. Both friction 
�

d
Afr:�s =fy rn���lIeable. Weber Gas & G88-oUne Engine Co., W2 S. W. Boulevard, Kansas City, Mo 

. .  WOLVERINE " 

GAS & GASOLINE ENGINES 
STAT IONARY A N D  MARINE. 

The " Wolverine " lstbeonlyrevers
Ible marine gas engine on the market. 
It is the lightest engine tor its power. 
Requires no licensed engineer. Ab
solutely safe. Manufactured by 

WOLVERINE MOTOR WORKS. 
12 Huron St., Grand Rapids, Mich. 

THE TIN PLATE INDUSTRY IN THE 
United StRtes.-,\n interesting paper. 8ho"in� the ex
t T:tordinary development of the tm plate industry in 
t hIs cuuntry. sod the serious competition into which it 
is now enterina with the British indust.ry. With 18 iIIns
tratinDS. Contained in SCll!!NTlFIC AMERICAN SUPPLE. 
"' ''''T, Nos. 1019. 1 0·"!0, 1 02 1 ,  1 0�� and 1 0�3. 
Price JO cents each. or 50 cents for the series. To bA bad 
at this office and from un newsdealers. 

GIVE SATISFACTION. 
Durable in Construc
tion and Easy and 
Safe in Operation. 

rr Se'/1d J01' Oata/0gu6 
and �u our c/ai ..... 

TRUSCOtT BOAT MFG. Co.. St. JOMpiI. IIleII .. U.S.A. 

Pri����i .. cJiiii.;: mstcii: i:Boulsrci.: : :  .. 62
�:

�� .�� �m�z tep and instruments are hoth 11'000. 
Printin" press delivery apparatus. S. G. Goss . . . . .  621.814 WESTERN TELEPHONE CONSTRUCTION CO. 
Printing press feedilJg device. R. C. Berry . . . . . . . .  62'2.106 2 5 0.254 So uth Clintnn St ..  Chicago. Pr!nting press. plate. J. 1.\ RO�ert8011 ... : . . . . . . . . . .  0'22,168 Largest Manufacturers of Telephones Pr

t�
t
!�fy.���.�

l
.�g:.�� .. ��:����� .���.l��: .�:.:-�

. 1)22,107 I exclusively in the United states. 
Puller. See Spike puller. 
Pulley. washline. A. Bastian . . . . . . . . . . . . . . . . . . . . . . . .  621.989 
Pump. Hart & Pancoast . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.964 
Pump,. windmill regulaUIOg, G. P. Bump . . . . . . . . . . .  1\21,789 
Rail

1
?int. J. Baker .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.033 
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Railway tie. S. F. Swanson . . . . . . . . . . . . . . . . . . . . . . . . . .  621.981 
Railways. etc., automatiC switch for, H. F. 

Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  , . . . . .  622.13.� 
Razor strop. T. Gallert. . . . . . . . .. .. . . . . . . . . .. . . . . . . . . .  621.809 
Recorder. See '!'ime recorder. 
Reel. See Fire bose reel. 
RefrilZeratinjl apparatus for water supply sys-

tems. L. K. Brubaker . . . . . . . . . . . . . . . . . . . . . . . . . . .  6!!? 1l3 
li:f:f:{or.
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Rocking chair, adjustnble. W. B. Holton . . . . . . . . . . 622.149 
Rotary engine. E. P. Kendall ... . . . . . . . . . . . . . . . . . . . . .  621.82'2 
Rotary engine, A. Oliver . . . .. . . . . . . . . . . . . . . . . . . . . . . .  622,01.'1 
Sash. window, C. D. Tabor . . . . . . . . . . . . . . . . . . . . . . . . . . .  (j21,�;3 
Satchel. R. F. Kleeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.824 
Saw. C. Fosby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.H15 
Saw clamp and Oling guide. C. B. Winchell . . . . . . . .  622,091> 
Saw JZuide for sawing material for forming miter 

jOints, C. O. Seavey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.190 
Saw setting device. W. G. Rogers . . . . . . . . . . . . . . . . . .  622.170 
Saw settinJl machine. P. Sicotte . . . . . . . . . . . . . . . . . . . .  �,086 
Saw vise, W. G. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.169 
Screen. See Revolving eccentric screen. 

WELL DRILLING 
Machinas 

Over70 sizes and styles. for drJlllng either deep or 
8haJlow wPlls ln anyklnd ot 801l l'r rock. Mount(>d 
on wheels or on s1118. With engines or horse powers. 
Strong. simple and durable. Any mechaniC caD 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 
���:;.nia� :o:,:���t�.;v;ce:if:. CMei8Cii;ie,:.::: : : gij:� I N A C RA M P E D  COR N E R  Scrubber, fountain. F. W. Nevius . . . . . . . . . . . . . . . . . .  621.006 
Seat post. pneumatic cushion. A. J. Davis . . . . . . . . 622.179 
Secondary battery. W. A. Crowdus . . . . . . . . . . . . . . . .  b'22.124 
Sewin� machine scissors grinding attachment, 

E. Newquist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.012 
Sewing machine tens ion releasing mechanism. F. 

1. Stockwell .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.980 
Shaping or other machines, friction driving de-

vice for. W. P. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.1';0 
Shavings machine, E. Schhesewsky . . . . . . . . . . . . . . . .  622'<)22 
Shelf and table. convertible, �'. Yunck . . . . . . . . . . . .  621.888 
Shoe. J. Azzimonti ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'21.892 
�Rg�I�:,.
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I Sbovel blades, manufacturing, W. D. Rowland . . .  621.852 I Sifter. ash. S. Hartrldge . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.004 
Siphon for dispensing carbonated liquids. K. M. 

Stahl.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.866 
Slab. G. D. C. Sprickerholf . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'22.U26 
Snow, winter road machine for clearing. S. F. 

McCusker .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.935 
Speed regulat.or. J. Natterer . . . . . . . . . . . . . . . . . . . . . . . .  622.011 
Spike puller. J. A. Hopewell . . . . . . . . . . . . . . . . . . . . . . . .  622,150 
Spinning frame. S. Berard. .. . . . . . . . . . . . . . . . . . . . . . .  622.104 
Spinnin� machine. rin�, G. O. Draper . . . . . .  622.180. 622.181 
Spittoon. �'. Trafton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,872 
�r�::��'l:'a�:1·. l fi!�����. : : : : : : : : : : : · : : : : : : : : :  �:llTh 
Stamp handle. hand. G. W. Duncklee . . . . . . . . . . . . . .  621.997 
Steel rails. billets. etc .• apparatus for breaking, 

Ward & Lash .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'J.174 
Stove. cooking or heating. J. H. Goodfellow . . . . . .  621.812 
Stove for lignite cakes. peat. etc.. E. Demmer . . . .  b'21.8OO' 
Stove. hydrocarbon COOk. D. W. Cole . . . . . . . . . . . . . .  621.959 

workmen can always work on a pipe with our 
Adjustable "S" 

Pipe Wrench. 

by eUmin!ltin� moisture 
and condensation from 

L. VE STEA.M. 
Also EXTRACTING 

OIL, G R E A S E ,  and 
&�:.JmJ't

'!,"��� from Ex-

Manufactured by 
A USTIN SEPARATOR CO. 

21 Woodhridll'e Street West, Detroit, Mich. 

����tf!P:hh,.��i
r
;':d tlfri'�nc"iie' 'scraper: ' com: 622.121 

J UST OUT.-Send for List No. 9.-150 Illustrations of 
bined. A. M. Bernard et WOo . . . . . . . . . . . . . . . . . . . . .  622,105 

Stump extractor. S. Hiller . . . . . . . . . . . . . . . . . . . . . . . . . .  62'2.147 
t.IJ�&.
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s
Y:��p��� i!·s��l�ti� 6

'22.045 
Tack machine. wire. R. A. Breul.. . . . . . . . . . . . . . . . . . .  621.957 
Tank. See DipplIlj!O tank. 'filting tank. 
TelelZraph. printing. S. J. Small .. . . . . . . . . . . . . . . . . . . .  621.863 Thawing apparatus, J. W. Livermore . . . . . . . . . . . . . .  622.053 
Thill coupling. W. A. Lapp . . . . . . . . .. . . . . . . . . . . . . . . . .  6'21.926 
Ticket stamping machine. Parsons & Burt . . . . . . . .  622.014 
Tie. See Railway tie. 
Tilting chair. A. E. Quinlan . . . . . . . . . . . . . . . . . . . . . . . . . 622,073 
Ti1tinJl tank for receiving or discharging liquids. 

G. T. Tilden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.982 
Time recorder. workman's. J. & A. Dey ... . . .. . . . . .  621,� 
Tire. pneumatic, Murphy & Rowe . . . . . . . . . . . . . . . . . . 622.060 
�1;; :a1:�.
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Tire, vehicle. J. Coomber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.120 
1'00th crowns. mould for and method of making. 

C. S. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.068 
�g� �g;'O;'
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1'oy, mechanical. J. \"ishart . . . . . . . . . . . . . . . . . . . . . . . .  621.88a 
Toy picture book. S. Brentano . . . . . . . . . . . . . . . . . . . . . .  622.111 
Trace fastening. J. Mealey. .  . . . . . . . . . . . . . • • • . . . . . . .  621.828 
Trace support. J. C. Stratton . . . . . . . . . . . . . . . . . . . . . . . .  621,8li8 
Transfer device. N. S. Greet . . . . . . . . . . . . . . . . . . . . . . . .  62'4.042 
Trap. See Animal trap. 
'l'ra

B
' S. L. Long.. . . . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . .  621.8.'13 

��gJ:h.
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e
lir�in�ie'.ip��t;�;6'ggii: ' ' ' ' ' ' ' ' ' ' ' ' ' '  621.984 

CHISELS, 
GOUGES, 
RAZORS, 

CARVING TOOLS, 
PLANE IRONS, 
LIGHT EDGE TOOLS. 

Hand TurniIlll Tools for Metal or Wood. Tools for 
Manual Training Schools, Laboratories. Model Makers 

B U C K  B R O S ,  ranted to give satisfaction In use, $ 
and all Woodworkers. Razors war· 

CAS.r . STEEL "Stampeu wllh the Buck's Beau," 
BUCK BROTHERS, Rlverlln Works, 

WE ARE THE INVENTORS OF THE 

flT CAULKING MALLETS 
NOW USED IN ALL TH E S H I P  I YARDS OF THE WORLD. 

;1 ti!:. 
m

��?s ?tf:I��: ��:�la�r;?
ri
ll: " T lustrated Price List and Catalogue 

mailed u�on application. 
N. Y. MALLET & HANDLE WKS. 

Established 1845. . 
450 E. Houslon St� N.Y., U. S. A. 

Truck bolster. E. S. Marshall ... . . . . . . . . . . . . . . . . . . . . .  62'2.055 
Truck. car. P. M. Kling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.826 HOW TO MAKE AN Trunk. F. J. Palica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.972 Furnace for Amateur's IJse.-The utilization of 110 VOlt Twine cutter. J. T. McDonald . . .  - . . . . . . . . . . . . . . . .  ' . 622.063 electric circuits for small furnace work. By N. Monroe ,\ypewriter. G. A. West .. . . . . . . . .  : . . . . . . . . . . . . . . . . . . . 621.87M Hopkins. This valuable article is accompanied by de-'lypewrlttng and addIng machIne. combmed. G. '" tailed working drawinji{s on a large scale. and the fur-A. West ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �21.8.� na�e can be m:lde by any amateur who is versed in the Valve. J: J. Ryland .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.088 , use of tools. This article Is contained In SCIENTIFIC Valve. aIr. J. H. K. McCollum . . . . . . . . . . . . . . . . . . . . . . .  �21.&ll I AMERICAN SUPPLEMENT No. 118'2. Price 10 cents. Valve. gate. H. N. LIbbey ... . . . . . . . . . . . . . . . . . . . . . . . . . 621,�28 . For sale by MUNN & Co., AAi Broadway, New York City, �:l!: :::�: l�c*m���:: L: ·A:t"ii�: : : : : : : : : : : : : : : :  �l::l or by any bookseller or newsdealer. 
Valve operating mechanism, F. A. Burdett . . . . . . .  62"l.114 
�:l!:: �fi���I8.I1J .

F
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. : : : : : : : : : : . : :  �t� 
Valve. vacuum. E. Cbadwick . . . . . . . . . . . . . . . . . . . . . . .  622.117 

I Vapor burninJl apparatus. A. Kit.son .. . . . . . . . . . . . . .  621.966 

;:t?Jl:,��
e �':,��ii'c Jj,;!o:.��fg:;�(;i 'r"iiway: ' tram: 621.788 

WflY. or other similar. J. J. Heilmann . . . . . . . . . .  622.1U, 
Vebic1es for aFisistinJ[ propulston. mechanism 

for utili .. ing bumping of. G. B. H. Austin . . . . .  622.101 
Vehicles off car tracks. device for assisting, J. H. 

& D. W. Brown .. . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . .  622,031) 
Vending machine. gas or liquid. J. Coons ... . . . . . . .  621,001 
;���� �a�hfn:.

a
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Vulcanizer, J. E. Bancroft . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.175 
Wagon. C. M. Haeske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.143 
Wagon gate lock, adjustable. W. Kissinger . . . . . . .  622,049 

(� on JICIQe U5) 

Regif'ters an accurate acco unt of work done on print-
�ter
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::�g:iiari�
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repeats automatically. Simple, accura&.: durable. Spe
cial counters to order. rr Sond 101' Circular. C. J. ROOT. BriIltGI. CoDll •• U. 8. A.. 

© 1899 SCIENTIFIC AMERICAN, INC. 

Six Round Cakes, I lb., • • • • 40 cents. 
Exquisite also for toileta Trialcake for2c.stamp. 

TheJ.B. wn.LIAMSCO.,Glaatonbury ,conn. 
LONDON : 64 GRE"T RU88ELL 8T., W.e. SYDNEY: 161 CLARENC£8T. 

EIELD 
with tb e  Improved Wash
hurne Patent Cuff Hold-

slip but mo.y be instantly ra-
�'i.��ra�dY�::.:i�r

S::'����� 

. . . ij ;�� ,,:�
e f�=? �I'���� 

9xcenent for ho)di�g !lOU 
trousers. By mail, 2Oc. tbe 
pair. rr Catalo(lue sho'l.Vihu} �. that and other novelUes, Jree. , 

American Ring Co. Box P. Waterbury, Conn. 

P E R P E T U A L  M O T I O N  

Manufactory Estahlished 1161, 
LEAD PENCILS, COLORI'lD PENC1LS. tlLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS. INKS. PENC'IL CASES IN SILVER AND IN 
GOLD, STA'l'IONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N, V. 

Manufactory Estahlished 1161. 

The Criterion Lamp makes 
cycling at night SAFE and 
PLEASURABLE. Weighs 

less and costs less than any other good lamp on 
the market. Ladies delight in its simplicity. 
Send $2.50 in money order or New York draft. 

We make Acetylene Gas Generators for all 
'f'Ut'poses, also Magic Lanterns and Stereopti
cons in use by thousands of experts. 

J. B. eeLT & ee., Dept. " N." 
3 to '1 West �9tb Street. New York 

189 La Salle St.. 0IIC460. 131 'oat St.. SAN flANOSCO. 



APRIL 8, 1899 
O',mr 20 teehnical and NPalar electrical Write for onr two FREE bookll entitled ) ...... id_-.c;. ffoJ.;_rt:.,.;._ t.:.c.� C0111'lles, covering every branch of tbis fascinating " a I B El t '  1 E '  ? " � ., m w.w;. � m=- science. an ecome an ec nca ngmeer ..- .r Cost of any Course may be paid In instalments d II Th El . 1 'lI' 1 f T' " ..... h of ,\� .. ,:,.-r. ....... ...... .... �� - of $:l.00 per mont b. Address an e ectnca marve S 0 our lDles, 

£r.-;r..,.t •• �<'==< � THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION. 
(Uoncerninlf the study of electricity at home by our mail system) JOI Wetsler. PnI. T.C. MutIa,v._;-�-aA-:8trallu. Gen.Mgr . .t:sec Dept. A, 120-122 Liberty Street, ,New York, U. s. A 

KIRK'S CUPOLA FURNACE Warp stop motion apparatus. G. o' J3�I�
e
{O 622.184 

Warp threads, machine for drawing in, J. Jou--- bert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.154 

..JUST READY. Wa
����. �.

n
� .���l��.��: .������.��.'. �: .� 

.
. ��.�.

l
.
i
� •. 622.m 

• Wastling machine. H. C. Simons .. . . . . . . . . . . . . . . . . .  6'21.861 
THE CUPOLA FURNACE : A practical Treatise on the Watcbcase pendant. A. M. yeakel ... . . . . . . . . . . . . . . .  6'21.867 Construction and Management of Foundry Cupolas. Water tank moul<k cement. E. E. Sanford . . . . . . . .  6'21.97, 

Ily Edward Kirk Practical Moulder and Melter, Con- Weatber strIP. J. 1". <{ardner . . . . . . . . . . . . . . . . . . . . . . . .  ti22.12i! 
"Ultinll Expert in Melting. Illustrated by 78 ellj{rav- Wbeel.rlm. bIcycle. G. Beacock . . . . . . . . . . . . . . . . . . . . .  622.1,6 
Ings. 379 pa"es. 8vo. Wbeel scraper, J. W. Wbipp. . . .  . .  . . . . . . . . . . . . . . . .  621.882 

Price $3.50. free of postage to anll addrUB in tile world. W bW.'li�� e:.'�y.����� . .  ��
t
�.���.�

n
�. ��� .���I�

l
.��: 6'1l.880 

or .A Circular of 5 pages quarto. gWfng tllefuU Table of WbiJl socket and reID bolder. combined. 'I', J. 
Contents of this imporfunt book, with 8pecime718 .of tile Welcb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,877 
Ulustrations. will be unt f .. ee of ""stage to anll one on anll W indlDg lliacbine" S. Rarard . . . . . . . . . . . . . . . . . . . . . . . . b'22.l03 
part of tile worla who will furnish 'US -with his add...... Windmill. A. M. IJarlson . . . . . . . . . . . . . . . . . . . .. . . .. . . .  6'22 .1 15 

ar- OItr New ana Enlarged CatJllnmu of Practical aM Windmill gearing. R. A. Tbompson . . . . . . . . . . . . . . . .  622,0811 
SCWntiJk: BookJJ 92 pages 8vo a N&u;O'atal.oaou of BookJJ on Wrencb. See Monkey wrencb. 
Steam, the steam Efl{1f,ne, eic.t and iYUT ot'her Oatalogues, Yarn treating apparatus, J. Gregson . . . . . . . . . . . . . . .  622,001 

�":t��� ��J,.'mr��{" ��II� W!�i:..1';J 
tile world 11lw -wiU furnish us -with llli8 addrUB. 

DESIGNS. HENRY CAREY BAIRD c!r. CO. 
IN DUSTRIAL PUBLISHERS, BOOKSELLERS 6. IMPORTERS Badae or simll tiel E 8 A de 30 3S6 

8 1 0  Walnut St" Philadelphia, Pa., U. S. A. Badge or simil:� :�ticl�: Ii. F. S�it����: : : : : : :  : : : : :  30:867 --;;;;;;;;;;;;;;;;;;;;;;;;;;�;;;;p;;;;- Badge or similar article, Smith & Messler . . . . . . . . . . 30.388 
1 1:�
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The Sanitary Stil l  
is Simple, economical, and ef
fectively produces distilled 
.\�Jx. °mtl "':a�) t':\

e
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���iilr
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u. fl. Govt. Send for booklet. 
TH E C U PRIGRAPH CO., 1 3 8 N. Green St� Chicago 

ACETYLENE APPARATUS 
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��m� 0�J��r�8.' ;L �i.�N!��:·.:·::.:::·.:·:: :.:·.:30,432: m/:!t� 
Box. R. N. Co�te .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.412 
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CarpetiDll. A, G. Grei" . . . . . . . . . . . . . . . . . . . . . . . . . . 30,451, 30.452 
Carpeting. A. M. Rose . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . .  30.453 
gg:i� f::ti�,'� ����: . .  �.'.�?���:: ·. ·. ·. :: : ·. : : :  . . . .  : : : :  �:� 
CuO' bolder, E. M. La Veine . . . . " . . . . . . . . . . . . . . . . . . . .  30.389 
Cultivating scraper, A. E . rl'bompsoll . . . . . . . . • . . . . .  30.422 
Display box. M. W. Bectoo .. . . . . . . . . . . . . . . . . . . . . . . . .  30.427 
Dresser and commode. combined. D. Hartley ... . . .  3O,3lJ4 

_ Dougb board. Ii:. Sargent. Jr... . . . . . . . . . . . . . . .  . . . . . . .  3O,:lIJ7 
�·ence. wire. J. H. Srofe . . . . . . . . . " . .  " . . . . . . . . .  30 .420. 30,421 
Furnace. 1,. S. Pfouts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,414 
Game board. W. C. Breitenbacb . . . . . . . . . . . . . . . . . . . . .  30.;;\)5 

Acetylene number of the SCIIO;NTIFIC AMERICA " SuP. Game board. A. E. H,ourd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.:1911 
PL"M"NT, describing. with full illustrations, the most <:lear case member. ( ,  H. Metz . . . . . . . . . . . . . . . .  30.409, 3O,41q 
recent, simple or home made and commerCial apparatus Glass hl1ht, 8. Marcus . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  30,446 
for generating acetylene on the large and AmaH scale. ' Hammer and staple and naIl puller, J. McCor-
The "as 88 made for and used by the microscopist and I mi�k .. . . . . . . .  ": . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.445 
student i its use �n the magic lantern. rrhe new French , Jar. mllk, J. D. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �,431 
table lamp 'IDakmg its own acetylene. Contained In I Knob top or cap, A. T. IIlattbews . . . . . . . . . .  30.436 to 3(J,439 
SCIENTIFIC AMERICAI'< SUPPLEMENT. No. 10:J". Lamp, bicycle. Ii. Havell . . . . . . . . . . . . . . . .  " . . . . .  30.448. 3O,44� 
Price 10 cents prepaid by mall. For other numerous , Lamp, �88. W. A. �arrows .. . . . . . . . . . . . . . . . . . . . . . . . . . .  30,444 
valuable articles on this subject we refer you to p�e 21 I Lever, W. H. Fulhnaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,444 
of our new 1897 Snpplement 'Catalogue, sent free to any I 

Lock bar for coyers. H. Kabn . . . . . . . . . . . . . . . . . . . . . . .  30,411 
address. MUNN & Co •• 361 Broadway New York. Mante� A. S. NlCbols ... . . . . ... . . . . . . . . . .  " . . . . . . . . . . . . .  ?O,402 
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THE BURRING SYSTE M ��� �1�� l:':d
h
e'i:':· r���I::.t.it��������: : : : : : : : : : : : : :  m/:� 

perfectly dec  0 I 0 r- I Pick, Scblageter & Klein ... " . . . . . . . . . . . . . . . . . . . . . . . . .  3O.fOS 

TRADE MARK. 

Izes and deodorizes PID. safety. A. Blppart . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . .  30,300 
witbout the aid of Pipe clamp. H. A. Wablert . . .  " . . . . . . . . . . . . . . .  30.44l, 30,442 
any chemicals. Over Printing deVICe frame for paper roll holders, J. L. 
300.000 Purillers In .Bangle.y . . . . . . .  : . . . . .. " . . . . . . . . . . . . .  " . . . . . . . . . . . . . . .  30.423 
use. Celebrated for Railway linrd.er ralls, girder connectlon for street, 
30 years as the most I B. G. BralDe . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3O.41!l 
remarkable R nbbe

:;f
asket. H. K. Gilbert . . . . . . . . . . . . . . . . . . . . . . . .  30,40.; 

Water Purifier . �:.��a,��:-g-.l'�o'\,�rd��·..t.·J:·�u��;�:::::::::::::::: m/:t�: 
ever devised. C"ta- Scale dial. W. N. Pelouze . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.399 
� �zr�ee

L'tt fr.e':':;'\a;�[:!·e�\�·ie�'G.
d
�� fi�'d�n�����' : : : : : : : : : : :  m/:ft� 

eralPerms to agents. '1'ire. wbeel. F. W. 1:Iuestis . . . . . . . . . . . . . . . . . . . . . . . . . .  :JO.41� 
BiiHRING WATER '1'001 bandle, J. S. Pitner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3O.� 

PURIFYING CO. i ��'tit;,l!·tfof:r��:H:·;C MOYer::::::::: : : : : : : : : : : : :  m/:1rs 
1 4  W. Broadway, Vulcanizers. locking bar and handle for, F. F. 

New York, U. S. A. Scboll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,(43 -----------------------------
I.IEII.OLL CYCLOIETEII. 211e_ 

H08C Dilrable, Practical aol! CbMpeati(i1 10,000 Mlle. aDd Repeat; coo8tantly 

TRADE MARKS. 

MOving a&od &boWl Every Foot of Pro-
greill-Dot every Qaarter·Mllej attaches 
10 Fork or Hub. ":"8111 Read from 

!���:ft�:;.�
n
J�1�:;�eM��';f· E"pj}�

I
�
a
8�.!:';aiiY: : :  ��� 

Boots and shoes, KeIffer Brothers . . . . . . . . . . . . . . . . . . .  32,629 
Boots, shoes, and lasts, Heywood Boot and Shoe 

Saddle. POBtpald 25c. Large Mall 
Order Catalogue of Bicycles · ' .. �'13&�'l{s�i"'&FRIJb"R��: :;; 

Company ... " ' "  . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .... . 32.628 
Canned goods, certain named. H. C. Baxter & 

Brot,her . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.641 
14", 07 Cortlandt St., N. Y. O. . Chemical. pharmaceutic. and dietetic prepara· 

tions, food. and nourishments, Bauer & Cie .. . .  32.648 
8�g:: �:!d

a
e"�::J? 't �;

m
��k' Conliense(i: Milk 

32.
638 

ACETY LEN E ! Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  " 32,639 
��t�':,'�'t�g�i�:. \';.�\�'i[iJ�o�g��'::B.;mpaiiY: : : : : :  fi::ffi1 

G t It bt ��tf:l:i�:
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�����r3&�:i.\��1··c·om: 32,652 
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-
I�£M�: pany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.656 a N  adonal A cetylene Gas Generat.or. The Grocerie s, certain named. 0 liver-Finnie Grocer most brilliant light ever produced ; safe, Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . 32.642 cheap, efficient ; can be installei:1 any- Hydrants, pumps, water nozzles. lawn sprinklers, where. Does the proposition interest and street washers. H. �\ Neumeyer . . . . . . . . . . . . 32.ti5M you? U so, write for catalogue and Lamp chimneys, Nave & McCord Mercantile Com-prices. THE NATIONAL ACE_ l pany . . . . . . . . . . . . .  : . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . .  32.6&1 

TYLENE GAS CO., 909 New Leads, zincs. and mixed palDts, F. O. Pierce .Com. 
Enlfland Bid"., Cleveland, O. MeJ'i,:red"iaiil·ei.· or ·,;onfeci,·ions:W: ·(CJi:ii�i�: fi:� ---- - Medicinal and chemical substances and remedies 

MORAN FLEXIBLE J OINT 18; .. � ��if:'l!:�'j,'::r�� \t���J�.'.
d
.
iS
.��: .���.��I.

ls
.'.����� 32.650 for Steam, Air or Liquids. ; I Mineral waters and carbonated beveratles, J. Ries 32.64:7 Made in all sizes to stand any desired I Perfumed ribbons. Hamburller & Company .. . . . . . .  32.ti2't pressure. Sendfor r edmedprice list. =' Powder for thp. extermination of insects and ver· Moran Flexible Steam Joint Co., Inc'd . min. certain • • 1. H. COllley . . . . . . . . . . . . . . . . . . . . . . . .  32.653 U7 'l'blrd Street. LOUISVILLE. Ky. Puzzle, W. H. Denson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.624 

RooHng fabrics. R. J. Redick . . . . . . . . . . . . . . . . . . . . . . . .  32.632 
F 0 U R T O O  L S I N O N E s

al
��;�� .. �����i.�.�.���� .�������: .��.I��.

&
.���: 32,655 

Combined vise. an- !'Ihoes, P. C. Saul .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.630 
vil, drill and cut. Soap. polisbing. Royal Soap Company . . . . . . . . . . . . . .  32.6:U 
off. Send us .a.50 Soda, either alone or mixed with a powdered acid, 

!lnd we will i as is common to form a baking powder, baK-
send you this Ing. Cburcb & Dwigbt Company . . . . . . . . . .  32,643. 32.644 
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BLfjOMFBi:'i':D JllF�. CO., Bloomfield, Ind. ToOlc. Faircbild Brotbers & Foster ... . . . . . . . . . . . . . . .  32.649 
��t����U':r:.;��Win;:};;�8��g����:.:: : : : : : : :  �:� 

LABELS. 

j " B�&��r:a����:g���:nrn
n
e�'!-�'�i!?5. �l�:e��� 6.855 

" Blue Jacket Brand," for canned salmon, Dela-
Held. McGovern & Company . . . . . . . . . . . . . . . . . . . . . .  6,652 

.. Filippino Solitaire." for a game, C. F. & O. C. 
II H!��ond"8 ' Caiiie ' Coinfori:';' f'or' a ·vet.e·rfriary 

6,851 
preparation. B. Hammond . . . . . . . . . . . . . . . . . . . . . . . .  6,858 

•• Mellin's ��ood (alimento de Mellin) Para Ninos y 
Enformos," for food for infants and invalids, 
Mellin's Food Company .. . . . . . . . . . . . . . . . . . . . . . . . . . .  6,8M 

H Peanut Butter," for a nut food, Atlantic Peanut 
ReHnery . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . .  6.853 

PRINTS. 
U Old Dominion Baking Powder." for baking powder, 

C. �'. Sauer Company . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  117 
" St. Andrews Cold Tea," for a mediCine, Andrews 

Manufacturing Company . . . . . . . . . . . . . . . . . . . . .  118 to 120 
1 �  Barclay St . .  

1 24 L sal�:�t 
YOR K 

A printed copy of the specillcatlon and drawing of a 
CHiCAGO any patent in the foregOing list, or any patent in print 

Ii issued since 1863. will be furnlsbed from tbls olllce for 38 Brom eld St... 10 cents. In ordering please state the name and number 80l>TON I of tbe patent desired. and remit to Munn & Co .• 861 
8 1 7  Wyandotte St., Broadway. New York. Special rates will be ",Iven

.
where 

KANSAS CITY. MO. a lar"e number of copies are desired atone time. 
209 North 9th St.. 'I Canadian patents may now be obtained by the in· ST. LOUIS. MO. ventors for any of tbe inventions named in the fore. 
We will save youfrom !r0in//: list,provided they are simple. a t a  cost of ,40 eacb, 
10 to 50% on 'l'ypewrl. I If complicsted tb� cost will be a litt le more. For fu 11 t&I:lI Qf all JUakes. i Instructions address Mnnn & Uo., 361 Broadway. New ..- -.0 lorCat4lDglH j York. OtherforeJllD pat.enta JDa7 aI80 be obtained. 

A sclentillc marvel. Flies like a bird. 
Every boy wants It. Witb 300 feet 
flax kite line sent paid, to any address, 
on receipt of 50 cents Send stamp 
for It>-V 1ge Kite Catalo"ue. 

ar- AGENTS WANTED. 
E. I. HORSMANI. Manufacturer, 

382 IIroadway, New York. 

50 YEARS' 
EXPE RIENCE 
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invention is probably patentable. Communica· 
tions strictly confidential. Handbook on Patents 
sent free. Oldest a�ency for securing patents. 

Patents taken throUllh MUlln & Co. receive 
spuial notue, without charge, in the 

Stitntifit Jlmtritan. 

I

New Catechism t�� Steam Engine 
For Engineers, Firemen, MechaniCS and Ama

teurs. 480 pages, 325 illustrations. Bound in �reen 
�� c�pr:t:. 

6
�alMJ�n �����8t���'n���� 

instructions how to run all types of steam en
gines. Price $2.00, postpaid. 

THEO. AunEL & Co .• 63 �'ifth Ave., New York. 

COOLING 
OFF. 

HOT AIR 
AND 
VAPOR 
BATHS 

AT 
HOME 

GENTLEMAN well known in Sbellleiddesires Agen
w. 

�(lhfjf��'t�I'i:b�'tJ!�e�
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I CE ::n�C
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MFG. CO., b'99 Clinton Street, Milwaukee, Wis. 

IIlr Send for Cireular "M." 
JAS. L E FFI;L &. CO 

Spriniffielll, OblO, U. S. A. TURBINES ----------------
MOD EL M A K E R k��::n¥C���� 

f
�[a��"e��"!�:� �� 

macblnery. M. SANGF.R, 62 Cortlandf St .• N",w YORK. 

i��� !TYPE WHEELS MODELl &..[XPERIMENTAL WORK.IMALLJlUllCHIIIaY 
_� a. ETC: NEW '0 8TEftClL WORKI 100 "AaaAU 8r N.Y'. 

ACETlLENEOEALERS' HAND BOO K 
Information net. 42 pp. 1.0 ets. 
F.COBTEZWILSON &CO .• Chlcago 

O DID YDU EVER COLLECT ST AMPS?
J�

er
� ��rs��l��tV��rffo�.:i�6: �� iXlbi� 

II � 50 ditferentstamps from Cuba, Phil. 1st, 
Porto Rico, etc., and our 8().pagelist.etc. We Buy Old Stump&. Standard Stamp Co.,St.LuuJa. •• 

GAS ��Q GASOLINE ENGINES 
WAT E. R  M OT O R.5 

BACKUS WAT [ R  MOTOR GO N£.WARK N J tJ S A 

WHY 
NOT Make Rubber Stamps ? 
Our .• New York " Rubber Rtamp Vulcanizers received 
the only medal awarded ar.y Vulcanizer, World's Fair, 
Chicago. Simple process. Large profits. Circular8Jru. 
BARTON MFG. CO., 338 Broadway, New York, U. S. A. 

S3aDaJSur.���§ 
furnish the work and teach you freei you.-�ork !D 

the locaJity where you live. Send liS your address ar· we WlI1 
e:s:plain the business fuUy. remember we gnaranteeaclearprofi1i 
of 13 for ('very day's v.rOi·� , absolntf'iYfmre. wrIte at once. 
8I)UL B.uUF&CTUBl�U co. JIox US." J)E11101T. BleIL 

PALMER Stationary 
and Marine GaSOline En
�nesand Lau'lChesi!:Motor 
c.�f�s.

En
ffi:r'::;�i 

n
fl-M:r� 

glnes. Send for c�alog. 
PALMER BROS., MIANUS, CONN. 

THE MACHINERY OF A NAPHTHA 
Launch.-A detailed description of"' the motive power 
of a Modern Naphtha Launch, with sectional views 
sbowing all tbe parts of the boiler and enlline. A most 
valuable paper, 4 illustrations. Contained In SUPPLE
MENT 1 1 0'1.. Prlee 10 cents. For sale by Munn & Co. 
and all newsdealers. 

THE SCIENTIFIC A MERICAN 

�y�I��I�i' �r RI�li�t:, I�tla & �u�rila 
1 2 ,500 RECEIPTS. 708 PAGES. 

Price, $ 5.00 In Cloth ; $6.00 In Sheep ; $6.50 In 
Half Morocco, Postpaid. 

T:O�� h���; 
been on the mar
ket for neurly 
six years, and 
thedemund forit 
has been so great 
that twelve edi· 
tions have been 
called for. 

The work may 
be regarded as 
the product of 
the studies and 
p r R  c t i c  aL ex
perience of the 
ablest chemists 
and workers in 
all part3 of the world; the infor
matioll ltivcn be
ing of the high
est value,arrang' 
e d  and condensed 
in concise form, 
convenient for ready use. Almost every inquiry 
that can be thought of, reLatinl!' to formulm used 
in the various manufacturing industries, will here 
be found answered. 

Those who are engaged in aLmost any branch 
of industry will find in this book much that 
is of practical value in their respective callings. 
Those who are in search of independent business 
or employment, relating to the home manufacture 
of salable articles, will find in it hundreds of most 
excellent suggestions. 

M U N N  & CO. ,  P U BLISHERS 
Office of the SCIENTIFIC AMERICAN. 

361 BROA DWA Y ,  NEW YORK . 

It's Easg to mall a Dollar 
and get by return post one of the handsomest 

Bicycle Bells ever seen. Your choice of 

Lion, Serpent, Turtle or Dragon. 
Accurately modeled. finely hand-chased. $1.00 Each. 

Handsome jeweled eyes. Finish, antique bronze, and patent lock clamp. 

� ='Wc:i���=::Gen- The New Departure Bell Co.,  Bristol Conn. 

© 1899 SCIENTIFIC AMERICAN, INC. 
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