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HINTS TO CORRE SPONDENTS. 

Names and Addreu must accompany all letters or 
no attention will be paid tbereto. This Is tor 
our intormatlon and not tor publication. 

Keferenaes to tormer articles or answers should give 
date ot paper and page or number ot question. Inquiries not answered In reasonable time sbould be 
repeated; correspondenta will bear In mind tbat 
some answers require not a little research, and, 
thougb we endeavor to reply to all eltber by 
letter or In this department. eacb must take 
bls turn. . Buye1'll wishing to purcbase any article not adver· 
tlsed In our columns will be turnlsbed wltb 
addresses ot bouses manutacturlng or carrying 
the same. . . 

Speoial Written Information on matters ot personal 
rather than 'general Interest cannot 'be expected 
wltbout remuneration. 
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Boob reterred to promptly supplied 'on receipt ot 

Scientific Amerlcal\ 
conditions Which will best meet all of the If neceBSary. to a temperature 'above 212 d.· BOII-.blanks, rivets. rod .. ' etc., apparatus ' 
mrious requirements of this varying service. grees. Second. In order to . Insure that the com- tor beating. Mulford & caldwell ...... 737.126 

Bolt Clipper. G. Binder ........ : ......... 737.198 What Is best In one place would not be best preBSed air which you force In will be'"cl'elll\.. Bo lts to slabs. means tor securing. E. J. 
In another; also what Is best for small loco- cause It to bubble slowly through clean water. 'Blakesley . . . . • . . . . . . • . • • • . . • . . . . . • . • • .  737,323 
motives would not be best for locomotives of and then pass It through a long tube of small :�: I�':{�n 

m��%ra!:,J��: 8: J'.pell.�:i;;· �i 737.036 
large power. We think from this you will see lumps of calcium chlorlde,to extract from It ail al ..... � ..... ; .......................... 737,232 
that It Is ImpoBSible to satisfactorHy answer the moisture which It may carry with It from :::::=�in��� W� ��l:!

e
m!':,':f'. � •• �:. ���:: m:�g� 

the question as you ask It. 2. For given stroke the water which has been USed to wash It. 
' Book tastenlng· device. T. S. Laugblln •••••• 737.118 

the proportionate diameter of cylinders? Is ' .. Boot or sboe. J. E. Jackson . ••••••••••••••• 737.244 
(9170) G. P. K. says: What I want to Boot or sboe torm. or last. J. E. Bete ...... 737,321 

there any rule for proportioning stroke and kn I th f I Bottle cap. A. J. Martin .................. 736.988 
diameter of cylinders for given piston speed? ow s e ull value of the Increased use Bottle cleaning machine. A. F; Cramer •• . • .  737.355 
(Your opinion and reasons for best practice of steam as laid down by Emory Edwards Ip. BOme tiller. �lr1j;'l
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.
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.
...... +g��:� 

along these lines.) A. You ask If there Is the Axeom. In his work on steam engineering. :�tt1�: �g�:�:fill:bl:: D: W. ���:::::::::: 737:301 
any rule for proportioning stroke and diameter and upon Which he and otbers attach great Bottle. non-refillable. Scbumacber & Speel. 

Importance. To use a little steam at a tlmd. man .................................. 737.498 
of cylinders for a given piston speed. In reply 1 Bottle registering attacbment. M. S. Simon. 737.290 
to this we would say that there Is no definite to use It quickly and to keep It hot Is the Bottle s\laklng macblne. T. J. Barry. et al.. 737.195 
rule. and that the best practice varies quite fUndamental principle of high rotative speed$. :�m� ���I:i'�g S.;,..�ItI!.OgRo .. ;;,;.;.�·&·B;.·r: 

737.025 

largely. The practical considerations of the than which' there Is nothing more practicatly tbold ............ , . . . . . . . . . • . • • • • • • • • .  737.150 
design of the engine largely govern this. With Important In steam engineering. This In a :��In�as�er�r�ies?· a�ar!���SOt��; "s��;�;"& 

737.411 

locomotives a 24-lnch stroke has come to lJ!l general sense I can understand but what I Caben .. : .............................. 737,:;02 
regarded BS almost a standard. regardless of want to get at· Is how' much Is gained or 10Eit :ra�ele7:. SE O·Jllfntiy· 

., ..•...•.....•.•.•. fg�,::s� 
the diameter of the cylinders. in both simple by rapid or slow use of steam. Suppose an B�'k�' sb�e. ·rall�a�. ·n:·wiIihi.i;:::::::::: 737:1!!5 

engine Is making a certain number of revoh). Brewery construction. Neubert & Wleden · �:: c��:�:�n�s e:::�:\:C!�:I;:e
to

di:�e�e:w�! tlons a' minute. How much would be the Brld�:c�on;'���ti';\;:'w:'�':'w�ik��:::::::: m:�� 
price. 

.)linerall· .ent tor examination should . marked or labeled." , required.' 3. What do you consider the best actual or approximate gain on the basis of Broom tllllng macblne. circular. W. Franz . •  737,381 be distinctly the q t d t t t t th t t i Broom bolder, C. N. Pollock .............. 737,472 
type of compound engine now operating on the uo e s a emen - 0 use a s eam tw ce Brush, tountaln, C. Platner .. .............. 737,471 
dUferent railroads? (Opinion and reasons.) as fast, everything else I?eing equal'l If you :��=r:: ':;�s�fl�,�a

'Y. M�(jr���i�::::::::::: �M:!:: 
(9164) H. B.W. saYS: Mr. J. has two A. In reply to your question regarding the best have anything that will enlighten me on thl!! Buckle. Slide, R. E, Neal .. .... ............ 737,451 

type of compound engine. we would say tha.t subject I would like to get It but would rather Busblng tor split p·ulleys. C. Jil; Blcalky •• 736.927 
horizontal tubular boilers 48 Inches by 12 feet. 
+ 90 pounds steam pressure on boilers running 
two 'englnes of 50 horse power each. The 
past year he used 450 tons bituminous coal to 
operate the two boilers. What would he save 
In coal should he Install one boiler 66 Inches 
by 18 feet doing the same work:-'as the other 
two boilers now In use'/ A. It would require 
just as much coal to develop 100 horse power 
from one boiler as It would from two 50 horse 
power boilers If all other condltto\ls were the 
sllme. In Installing a new plant It would be 
Pro�bll} .that 8Om� Improvements could be 
made over an old plant. but no direct gain 
would come from, having one boiler . Instead of 
two to do the work. 450 tons of bituminous 
coal per year does not Impress us as 'being a 
large amount· of coal' to develop 100 horse 
power for ten hours:a day and ·300 days in·a 
year. 

some competent person would give as near as Button, C. W. Garis ....... ; • • •  ; • • . • • • • • • • 736,964 many types have been suggested. but there are CallIe .laying device. submarine. B. Roberta. 737,021 
three which have stood the test of service: possible something more definitely expreBSed-t- Cableway. ·T. S. Miller . . . • . . . . . . . . • • • • • • • •  736,1196 
(No.1.) The two-cylinder compounds. with In figures If possible. This fully dealt wltlil �� :::�ae!':a3���·F�rry�:.�����:::::::::: m:�� 
the high-pressure cylinder on one side of the In any work you may supply or In any articl, Cans or other vessels. ejector mecbanlsm 
I tl d th I i d th' you may scientifically treat of I am willing' tor 011. R. Spence ... ................... 737.515 
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with the hlgh-preBSure cylinder either directly very much Interested In. as there are five en� Car. convertible. H. W. Covert •• . ••••••••• 736,941 
In front of. or behind. the low-pressure cylinder. glnes In this establishment at�ork at present c
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t
��:.� .. :: 736.983 

with both pistons acting on the same piston and I am working on a new plan embodyfn$ Car tender. H. Thiele ........... ......... 737.528 
rod. (No.3.) The four.cyllnder compound. with that prinCiple. The number of engines at Car J�er 

t
and sweeper. automatic. C. P. 

737,076 
a hlgh.pressure cylinder either directly above work In this region are' legion and altl'toug4 Car ,�al�a':JO O": P�I;'8"&' M�Y��:::::::::::: 737.018 
or directly below the low.pressure cylinder 0Ii. the waste Is used as fuel tbere Is seldom �nt .car e1it• G'L Bj �lll;jan ................ �g7,�� 

surplus of strain and th'" 'men lwhn' h"g�);:� rtao -:'aaIYls' or' t r· ackRs
r
• dSe·:':c·e· ·t·o·"·I·o ·C·k·\n"g·. 

7 
• . each side of the locomotive. with two piston � v Po, ,-,a'o n 

rods on each side. both acting on a common charge of the englnes--welf. Y will Sii� iJ;ot G. G. Newcomb ................... ... 737.464 

cr088-head. It Is Imp088lble for us to say Ing only that SOmehow we gef' alorlg.; "A.:'W Cars
G�oN:�g::1ib ���I�� .. ���,.�O.��

I��.�:� 
.
.. ?: 737.006 

which of these types Is the best. Each one has would say that we regret tb.ere"·ls' no' 'POSltlv 'Cars upon Inclines. -w.pa�atus tor controll· 

advantages over the others. A greater num- Information which we can gIve 'you 'on 't cl:lfo�o���'i!:,�n-:' cbl..,rt.is
S��deF .

.. j:·M;.: 737,513 
ber of No. Ii type have probably been buUt than subject. If It were not for' losses' of cyllnuer .' '. cbalslte .................. : ............ 737,123 

(9165) . W. F. D. says.; 

of either of the other two types. The first Is condensation. It would DlIike no dilference.i� g:���e!�� ��Pr.rtW:ik:::;����:::::::: fg�:g�g 
the simplest and the cheapest. but has the dill" the economy of an engine Whether It' ehoul4 tJatametllal sack. Mallalleu & Coke . .... .. . 737,268 

Will ou nil ease run at high or low speed. One of the princI' Catbode tor electric detinnlng baths, Laer· , . y '" . advantage of being the one In which It Is most 
pal losses In the steam engine. however.. IJ Cem��· r!.e

D
ptu,.�'te ·n,�id.· · j�hru.�il;;· y';';�g': �g�',��3 tell me where I can get infQr!'lation concern· dimcult to equa11ze the work on the two sidell 

Ing the management of small steam launches- of the locomotive. No. 2 simplifies the cross. dne to the cylinder condensation and this IOS8 Centrl�gal machine, J. J. Berrigan .••••••• 737,063 

I. mean the government regulations and rules'l head construction. and Insures that the pressure may be slightly reduced by increasing thE! 2��g:tu::t ::i�:t, 1,�. �'::l���:i31i.977: f��:��� 
A. If yoil will ilddreBS the Secretary of the on It will always be central. It takes up less speed of the engine. The amount of this re; Cbali��. 'W�b�� :J:�1b����� .. ������. ���� 737,235 
Treasury. Washington. D. C� he will mall you room vertically. but the cylinder casting pro, duction wUl 'depend entirely Upon the deslgq Cbeck register. stop payment J. H. Rand . . 737.478 
tbl!' United States government regulations and jects fo.rward on the locomotive conslderabl$ of the engine and the steam· lIressure that It Cblmney cowl. T. B. SamueL .. ....... .... 737.493 
rules regarding the use of steam launches and further than Oil the other types. and on some Is working under. There are no experimental 2g���.
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1f:lI.e conditions under which licenses are neces- designs of' locomotive this would Interfere wltb data which will enable, us to give you any ex' ClIurn, rocking. L. Van Olst .............. 737.047 
the forward truck. The piston valves and act figures. In .s,ome Slow.speed· engines the g::::�: :': l: :����::::::::::::::::::: m:�� 
steam paBSages In No. 2 are not quite so slm. loBS due to cylinder condensation amounts to Clasp. F. M. Cbandler .................... 736.936 

sary and can be obtained. 
,(9166) d. ,w� s. says: PleaSe give me 

pie as they are In No.3. No.3 has two pis· only a few per cent; and In them an Increase 5::�f�r;Fpr�fI��; '.A,': C."B��g;,;��:::::::::: m:��� 
the· serial .numbers of SUPPLEMENTS on tools tons. acting on a common cross.head. and with of the speed would help the economy very Clock. Angelus. G. W. Adams ............ 736,911-1 
for finding center of the ends of shafting. etc. It It I S Impossible to so perfectly equalize the little. On the othet hand. on some high speed m��=: ����t:.�ng

E�I���� .. H ... K: .. •••• .. 736.968 
Also number "of SUPPLEMENT on the' comblna· work done In the two cylinders as to have the engines there Is a loss due to cylinder con. Clock. winding mechanism. ' automatic, W. 
tlon square. A. We would say that the com· pressure on the cross.head always central; densatlon of at least 15 or 20 per cent M. Fulton ......... .................... 787.093 
Inonest and best' tool for 'thls purpose Is what I d • Cock. cylinder. 'J. M. Galey ................ 737.383 

On the otller hand, the valve mechanism Is slm- wh ch coul . perhaps. be slightly reduced Cocoa substitutes manutacturlng, J. Melnl •• 737.432 Is known as a "centering square," which con· v.le and the cylinder arrangement Is compact. by stili further Increasing the speed of the Coller bead. C. L. Hlldretb ................ 737.406 
slsts of Ii square wl'h a long blade' bisecting the 

. . Coin controlled device W H Walter. . 737304 ., . ' .  You do not. directly ask for the area between eIlfPne. but In all probability such gain In aeon· Collar. metallic borse; D. ·F. O·LougbUii:.:: 737:459 90:-<Je&:ree angle of the !KIuare. This square, Is the hlgh-preBSure piston and the low-pressure omy would be small. There are probably very g�:::,�� ���I':::orJ�Ps��f!:�eP·&
LB

a��t �U:�� used on the end of a shaft much al!' a T-square piston. but It may Interest you to know In a few cases In which Increasing the speed of an, Concrete tank tramlng. metalliC. Seaver & Is used on a drawing board. and by· means of d d th i M general way what ratios have been found most engine woul ecrease. e steam consumpt on oore ................................ 737,500 
It 8 diall\eter of the end of the shaft can.al· satl8fact�y. With type No. 1 It Is desirable by more than about 10 per cent. We regret g���r:,':,ri :�r�:::: :UlvI"I;IZ��':"�f.oo�:. O';';r: 

737.104 
ways be accurately drawn. By turning. the to have the cylinders more nearly equal In that there are no exact experimental data on bsugb, ' ................. ; ... : ........... 737,267 
square on the shaft. another diameter. approx:!· size than IJl the other types. as they are 10' this subject which we can give. Coo�,'r. steam. A. M. Amo . . .. ............. 7117.193 
mately at right angles to the first. can be cated on opposite sides of the engine. A com. g�

k
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E�'S�. �·bO�;���������:::::::::: fgf:m drawn. The Intersection of these two dlal1l' mon ratio here between tne area of the two Corn busker and sbredder. W. Gutenkunst. .736.961 

eters Is the true center. There are also a INDEX OF INVENTIONS Corn buskers and sbredders. knlte cylinder 
U1imber of machines on the market which drill pistons Is 2.25. With type No. 2 common . . tor. E. Wisner .................... , •• 737.643 

ratio Is abolJt 3.50. while with No.3 the com- Corrugator. T. �'. Rowland ................ 737,277 
and counterbore the ends of shafts accurately For which Letters Patent of the Crank pin setting gage, W. A. Nunnal�. 737.56'0 
at their. center. See 8UPPLlIlMENT No. 311. monest ratiQ Is about 2.75. 4. Which do you; Crate. trult or vegetable. C .. E·. & J. . 

con�lder the best type of compound e!1glne now United States were Issued Mansfield ............................. 737,259 
mailed 'for 10 cents. operating? A. The experience with compound for the Week Ending g�::::e;:'�!��rl"iU:�I�·H���

or
K�ip��::::::: fg�:��� 

(9167) F. H. asks: Please let me know lOcomotives has been 'wo short for engineers Crusblng rolls. McArtbur & Cazln •••••••• 737.130 
how much more power Is required to turn a tp decide definitely which Is the best type. Aupast 25.1903. g�m�:���' atiac��e:t:

t
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car. troiley. for Instance. at an angle of 90 With stationary engines. the cross compound AND E A C If BE A R I NOT H A T  D A T E •. Cup. See Grease cup. . " 
degrees. such as turning a corner. than It does Corlls� engine Is conceded to be· the most g��m'g
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when going straight ahead. A. The power needed economical. The dlmcultieB that have to be See note at end ot 1I.� about copies Of tbese patents. I Curtain fixture. H. E. �eeler . ..... .. . ... 737,248 
to move a car around a curve depends upon the 'overcome with the compound locomotive are: Cusblon. J. H. DOllllldsoIi . • . . . . . . . . . . . . . . .  737,089 
speed. weight, velocity. and length of wheel First. the dlmculty In starting on grade or Abrading macblne. L. Peterson ............ 737.270 b�\':����·a�io:atl�:l�::::so.f.·ii:·n.;�t�n:::: ���::! 
hase of the car. and the radius of curvature of ,under heavy load. Second. the equalizing the Acid. absorber tor tbe manutacture ot su I· Debornlng Implement. W. Forker .......... 737.215 
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737.233 Dental mixing mortar. C .• P. Scbultz ...... 737.287 the track. There Is. th,en. no general answer work on the two sides of the engine under all " n Despatcb systems. receiving apparatus tor 
to the question. Some engineers' reference conditions of load. Third; the' balancing of the Glock ................................ 736,959' . : ' tubular. G. G. Powell •••••••••••••••• 737.271 
books give figures for particular cases. reciprocating parts. Fourth, the dlmculty of ACld::,ou:::
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(9168) A. V. B. say' s:. TheoreticallY' Simultaneously varying the cut-off In the two Advertising device. electriC. Currab & Detonator. repeating. Caloun & Disbeo • • • •  737.338 
I d I h h Willson ............................... 737.359 Dltlnslon battery. E. G. Wlckersbam ...... 737.184 

what are the most favorable conditions for cyl n ers n suc a ',way as to get t e same Air brake operating device. automatiC. Direction In marcblng or traveling. Instru-

��!al:!�;O:ed �e�t!st e=:'���CY I 
I�;p��at��: �:

e
��e 

a S
SI:p�bt:��d

d:: S���:�
I
��e 

t�:c�:!�: !:::�:::::�� i�r!�li ·
0.i: c��:����: : : : :: m:� Disk i,rt����A¥ui���:����d!�:S�;��� .������: ;:;:�:: 
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of stroke. point of cut-off. piston speed. and Artesian or 011 ilrllling macblne. D. A. Distilling apparatus. wood, C. M. Palwpr 737,461 
the proportionate size of the hh�h and low :=�!n:::s

th:�m 
c
p�:n�n:=g

ll:!:�t�It��:��on:� Aut!."::I�
er 

el��;'i��;. "w:' ii" Huitg;;';:::: fg�:�� g:'::s
b 

t=
erc o:rr:t;:rl Warner . .. ..... m'�� 

preBSure cylinders as applied to the locamotive ... .' Automobile controlling device. C. B. Grout 737.399 Dress sbleld holder, T. 'Davi�:::::::::::: 737;364 
for best poBSlble results.' This will of course engines. a gain of nearly 40 to 50 per cent Automobile bood. J. Plcb 1 . .. .............. 73 7467 Drier. K. F. Snow ........................ 737.292' 

may be obtained by compounding. With loco- Awning and window sbade. combined. W. Driving mecbanlsm. variable speed Ilud l'e-:;::I:a: s::� o;s 
t;a::� t:n;i�f����' th� �� motives the decreased fuel consumption Is not Bab:· j:!:'::.
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aware thaf the compound locomotive Is In Its quite 80 great. 35 per cent being, perhaps, an ::�D: E:e'::s.
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expertmentaJ stage. and I am working on what average figure. Baling press. W. C. Spurgeon . . . . . . . . . . . • 737;516 Electric brake. F. C. Newell .............. 737,266 
I think wlll.be an Improvement. Locomotives (9169) M. H. says: I have a 40·gallon ::U�
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aTe. as you are aware. designed for high-speed air tank. The compressed air. when allowed Band cutter. W. Weidman . • . • . . . . • • • • • . . •  737,539 Electric macblne. dynilmo. H. M. Acly.; .. 737,192 
trains and for the purpose of hauling trains to escape from the tank. possesses a very musty. ::u��� �:i'J':.n70a�bl:e ���oe�!y'���.: '10:';': 737.286 �::���:�:::���� �: {{�n'k":::����::::::::::: m:= 
Where load Is, the first conslder-ation. speed the disagreeable odor. I took the side valve olr Coster • . . • . • • . . . . . . . . . . . . . . . . . • . . . . . •  737,081 EleCtric motor and generator. Bolen & 
secohdary. You may conIIne your answer to and emptied a small quantity of rusty-looking �:rl�:;I���v��t�E�::.��r;..�:.�:.�����:::: m:���' Elec��:

u
':t.;t·i·�ign�i;·;.ut���ti.;:\v:·w·. 

736,928 
the locomotive and where yon cannot give liquid. After rinsing It with a s.olution of Bell ringer. I. W. Bragg ................ 737,329 Keener . . . . . . . . . . . . . . • • . • . • • . . . . • • • • • •  736,975 
proven facts please give your opinion. L potassium permanganate (which remedied the lleveU"g.macblne. T. F. Hatton ........ ,. 737,230 El.�trlc stop mecbanlsm. S. G. Colt ...... 737.210 
Tbeoretically. what are the most favorable con. evil somewhat) the air In the tank still smells. :r;:�l��, ,:�
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dlti fi btal I th t t m i l' I h d th ht f i t th h 0 Bicycle trames. runner attacbment tor. F. ratus tor, J. F. Sbelton . . ........ .... .. 737,162 
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You ask what are the most favorable conditlon� lutely odorless for my purpose. Can you help Binder. loose leat. C. R. Nelson . . . .. ... .. 731.005 Elevator. See Automatic el.vlltllr. " 
theoretically for obtaining the greatest emclimcy me? A.In reply . to your question regarding ::��:�: �'::'t!:'r�1'E�' f.' :��\t: : :::: ::: fU:� El
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In operating compound steam engines. In re- the musty and disagreeable odor from your Bit, . W. C. Moorbead . . . . . . . . . . . . . . . • . • • • 736,\198 Elevator hatcb �oVP'S. antomatlc d
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Ice vary 80 greatly In high-speed passenger following suggestion: If the air which you Connor' . . . . • • . . . . .  ; . . . . . . . • • • . . . . . . • . .  '737,416 Embroidery silk. rplntorclng tag tor boldlng. .j.� 
service. with light and heavy trains. In fast force Into your tank Is clean and . perfectly dry. Bobbin bolder. S. W. Wardwell ... .... ..... . .  7.37,050 F. H. Weav�r . ......... ........... ... 737.1�1 

Boller. See Steam boiler. lllngine' cooling devfc�. �xploslve, R. J.'. Voss Ta7,MIl freight service. and In freight servIce wher� and If the tank ·Itself Is clean and dry. we do Boller. L. .Grentbe .... .... ; ................ 737.Q!!5 Engine Indicator. O. Tueb .. ............ ... . 737;·2118 
maximum load Is th In Ipal n Id atl n' no·t .. think that you will have dlmculty. First. Boller. F'. E. Stanley .................... 737,517, Engf\le reversing gear mecbanlsm. J. P. e pr c co s er o .  Roller tine roller. J. Ulrlcb ...... '. : ......... ' 7�7,�02! 'Moskop·....... .. ..... .. .. .. ........ 737;Obi on l'�diI with light grades and curvatures. and therefore. clean your tank thoroughly. We Boller turnace, "team'. E.· 1. Wood ......... '.' 737,309' Engine sparking Igniter. gas, B. L,,·Toquet ., 7<17;632 
oL·roodswliereth.e ..... "" des ... a.r.e.beav.y .... a.n.·d the wo'uld suggest .. uslng .boiling ate and. th"n Boller tube.extractor, J. W. Matthew .... . 736,991 Engine tender coaling device, F. J. McCaJ- . " ..,.- .. ' w ,r. Y Bolster •. W .. H.' Scott . . ..... .... ;.737;1118. 7S7,11lll' . mont , .............. , ........... : ...... 737.t;IIi 
curves sharp. that there Is no one set of drying It thoroughly. heating It 'or Bome time. Bolster, trussed, W. B. Scott ............ 737,100 Engine vaporizer, explosive, C. F. PearsOD 737,46:1 
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Scientific American 
Engine wheel or disk. steam. 1. Stumpf • • • 737.042 
Engines. detachable fuel bOx for traction. 

H. C .. Clay ................ ............ 737,209 
Evaporator. solar, J. B. Blanchard ........ 737,551 
Expansion bolt. C. Dorn ................... 737.555 
Extension bit. C. F. Seblom .......... .... 737.501 
Extension table. G. E. Russell . • . • • • • • • • • •  737.492 
Eyeglasses. H. E. Bonschur ................ 737.327 
Fare register, O. N. Mool'e • • • • • • • • • • • • • • . •  737,263 
Feed and safety apparatus for steam bOilers, 

automatic water. O. J. & D. Coughlin .. 736.940 
Fe�d water heater. C. F. Ruby ............ 737,026 
Feed water heater. E. T. Moore ........... 737.444 
Feeder, boiler. A. L. Clark . ...... ...... . . 737.348 
�'eedlng trough for stock, C. K. Shelhamer 737.504 
Felt, making mineral wool. C. C. Hall .. . .  � '137.099 
Fencing purposes, wire stretcher for, F. 

Stordeur ............................. 737.040 
Fender. See, Car fender. 
Fibrous or filamentary material, C. N. 

Holmes .............................. 737.236 
Filter. F. Bommarlas . . . . . . . . . . • • • • • • • • • • •  737.325 
Filter, S. P. Haller ... ' ..................... 737.401 
�'lItermg apparatus, J. P. Keane .......... 737.415 
Filtering medium and making same. E. M. 

Knight ......... ' ...................... 737.116 
.'Ire ·escape. M. Ekman ................... 736.947 
�'Ire escape. Howe & Vaughan ............ 737.106 
�'Ire escape. A. W. Riches . . . • . • • • • • • • • • • •  737.145 
�'Ire escape. W. Benney .................. 737.197 
�'I", escape. M. C. young ................. 737.547 

�l�: :����f:�
8
�:te�!I��

a
:!�fa�tu��

t
�j

e
ft��: 

737,419 

Ible, R. J. Fr1swell ................... 737.557 
�'Ireproof fioors. adjustable joist for support-

Ing, T. O'Brien ....................... 737.133 
�'Ireproofing wood. A. M. Pierce . . . . . . • • • • • • 737.468 
Fireman's helmet. Eagle & Vogt . . . • . • • • • • 737.373 
�'Ishlng net. T. C. Lindsey et al .......... 737.428 
Flax balls and preserving the seeds, ma-

chine for breaking. 1. T. Smith • • • • . • .  737.510 
Flax or hemp straw, apparatus for spreading 

and thinning. J. T. Smith .... ......... 737.511 
Flour packer. C. W. Geiger ............... 737.385 
Flywheel. J. F. Radebaugh ................ 737,477 

ft Star" alr,:�::.. 
Lathes 

Send for Catalogue B. 
SENECA FALLS MFO. co. 695 Water Street, 
Seaeca FaIts, N. y� U. s.A. 

Schieren�s Weekly Advice: 

The results will justify your decision. 
Send for Belting llook and Leatherlne 
Literature. 

CHAS. A. SCHIEREN & CO. 
NEW YOBX: fi2:Ferry st. PI'l'TSBUllG: -943-TblrdAv. 
CfUCAQQ: 92 Franklin St. F'au.AIUU.1"HI .... : 228 N � Third St.. 
BoSl'OJI: 192 IJncoln St. D:aNVKR: ]519 SixteElnt'h SL 

H.M:aua&; Ptckhuben 4. 

Fob bar. E. A. Bennett .................... 737.062 
Folding box. J. H. Garm\ln • • • • • . • . • . . • . . •  736.995 a 
Folding table. W. J. Noble ............... 737.455 
Food compound. F. M. Libby .... .. , ........ 737,119 
Foot attachment. J. Wright ........ " ......... 737.189 
Forging machine. J. R. Blakeslee ••. . . . . . . .  737.065 
Formaldehyde generator. R. W. :JohnllOn . • •  737.413 
Fruit- Into boxes, device for p"'ss!ng. An-

derson & Fleming ......... ; .... , ...... 137,054 
Fuel. composition. F. C. RockweU" . . . .... 737.023 
Fumes formed in volatilization processes, ap-

paratus for condensing. R. McKnight .. 737.003 
Furnace. T. Murphy ....................... 737.128 
Furnace door. J. Horvath ................. 737.105 
Furnaces, gas seal tor metallurgical, Stew-

art & Hughes ................. ........ 737.520 
Furniture polish. W. H. Paxton ............ 737.015 
Furrow opener, double disk, H. C. Ham .. 736,963 
Fuse. W. J. Lloyd ........................ 737.254 
Fuse block, J. Sachs ...................... 737.283 
Fuse, c()mbiDat1on� O. Hartmann........... 731 ,��� 
Fuse or cut-out. electriC. L. W. Downes.: 'l37,31!1f 
Fuse or. cut-out. electric safet;r. L. W. 

Downell .... ".c' , .................... '. 737.368 
Fuse. safety. J. Sachs . . . . . . • . • • .  737.280 to 737.284 
Galvanic battery. C .. B. SChoenmehl .... ; ... 737.286 
Game apparatus, J. E. Clark .............. 736.938 
Ga"e apparatus. J. Chaboty .............. 737.207 
Game. electric field, G, Majno .............. 737,257 
Garment. E. W. Merrill ................ : ... '1.31.200 
Garment fastener. J. E. Pratt ....... : .. ' .. 'nI7.475 
Garment fastener. J. H.' Simpson . • . • • • • • •  737.507 
Garment hanger. C. F. Hurst . . . . . • . • • • • • .  736.969 
Garment hanger. F. W, Lelmberger ...... .. 737.252 
Garment hook forming machine. A. C. 

Campbell ............................... 737.341 
Garment retainer. adjustable. E. L. Merrill 737.435 
Garm@nt supporter

i
J·L.Moore .......... 737,l!tC 

Gas burner and p lot light, manually COD-
trolled. A. W. Webb . . .. ............. 737.305 

Gas burner. selt-Ignlter. F. O. N. Parlzot. 737.462 
Gas generator, acetylene, H. & S. H. Haw-

kins ................ , ................. 736.967 
Gas generator, acetylene, C. M. Stroud . • • •  737,041 
Gas generator. acetylene. R. H. Welles .... 737.183 
Gas generator. acetylene. C. W. Beck ...... 737.196 
Gas generator. acetylene. J. Summerfield. 737.523 

737.524 
Gas lights from a distance. apparatus for 

lighting or extinguishing, E. A, P. 
Thiem ............ ' ... ' ... ,,'.',.'.,. 737,172 

Gas pipes, automatic cut-olr for. R. F. Ken-
ehan ................................. 737.113 

Cases, apparatus for disposiug of foul, E. R. 
Edson .... .. . .. .. .. .... .. .. .. .. .... ... 736,946 

Gate. E. Stickler .......................... 737.038 
Gate. R. A. Bruce ........................ 737,331 
Gear. chain driving. E. F. Morse • • • • • • . . • •  736,919 
Gear for motors, speed. A. B. Holson ...... 737,237 
Gear wheel. split. J. Carlsom ............. 737.075 
Gearing. change speed, L. P. Mooers • • • • • •  737.442 
Glass beveling apparatus, Goehring & Troche 737,387 
Glass beveling machine. Goehring & Troche. 

737.389. 737,391' 
Glass, clamp for holding plate. M. E. Hun· 

ter ......... .......................... 737.109 
Glass, etching. B. Z. Meth . . . . . . . . . . . . • . . .  736.994 

New Type 
2-Cycle Motor 

PATENTED. 
Range of Speed. 200 to 2,(00 Revo-

lUtions. 
H. P., Auto. or Marille, 100 Ibs. 
Ba:,jf���er�

r
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best should address 

CUSHMAN MOTOR CO •• 
Lincoln, Nebr.8.8ka. 

INDUCTION 
COl LS for experi-
ments in X rays and 
other el£ctrical work. 'IX 1'HE(LIPPER(L$· 

P'" Its trlan ar sha' prevent. 
ent&lll<lIng

. 

anWU gives t:ree tlme8 
the capacity of- any llther CUp fot' 
attachIng papers together. 

Btstd: CMaput,. .AU�. 
CLIPPER MFG. CO., 

401 Weat 1!Uoth St., 
. 

lIRASS OR STEEL. New York, U. S. A. For free samplu andmformatCon write to ..... 

WE Ll DRILLI.a 
Machlnas 

Over70slzes .and styles. for drilling either deep or 
shallow wells In any KinO. of soil or rock. Mounted 
on wheels or on ellis. With engines or hOrse powers. 
Strong. simple and durable. Any mechanic can 
operate tbem easily. Send for catalOC. 

WILLIAMS BROS., Ithaca, R. Y. 
Glass grinding machine. O. L. Goehring and ARMITRO'NI'I PIPE THREADINI W. Troche .......... 737,J90, 737,392 to 737.395 

. 

Glass, manufacture of sheet .. W. W. Pil-
kington .............................. 737.470 

Glass preas. Rogers & Sagee............. 737,490 
Glass rinsing device. F. G. Kammerer ..... 731.247 
Glazed structure. W. V. H1ckerson ....... 736.968 
Glutinous substances from seaweed. extract-

ing. A. Kreftlng ............. ......... 737.421 
Gold and other metals from ores, anparatus t' for extracting. E. L. Vander Naillen •• 737.533 

It ball, W. M. Short .... ............... 737,O;U 
overnor. F. M. Rites . . . . . • . . • . • . .  737.275. 737.486 
radlng and ditching mcchine. T. J. Gray. 7:\7,224 

Grain binder cord holder. E. A. Johnston ... 7::7,:>.46 
Grain drill. G. P. Oates and C. E. Patrlc .. 737,010 
Grain drill. D. B. Saltsmsn ........ 737.1fi'2. 737.153 
Grain drill dlschargable tube. W. Fetzer ... 737.379 
Grain drill disk furrow opener. D. B. Salts-

man ...... ............................ 737.151 
Graln drill distributor. G. P. Oates ........ 737,011 
Grain drill fertilizer attachment. lL O. 

Ham ................................. 736,962 
Grate. W. Wewers.' ...................... 737.540 
Grate bar. O. Schlmansk;r ............... . 737.156 
Grease cup; compression, F. N. Gardner ••• 737,218 
Greenhouse bench. P. M. Pierson . . . . . • • ••• 737.469 
,Greenhouse gutter and roof support, John ... 

ston & Foley .......................... 737.110 
'prlndlng and polishing machine. Godfre;r & 

Rivers ...................... .......... 737,220 
Grinding apparatus, H. W. N. Cole ........ 736,939 
Grinding curved work. machine for. Goeh-

ring & Troch.......................... 737,396 
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Harneas. O. A. Swart ..................... 737,295 
flarrow, flpxlhlp. N. H. Bloom .... ........ 737,324 
Harvester attachment. F. W. SeidL . ...... 737,028 
Harvesti,ng machine. J. F. Appleby ......... 736,921 
Hat box. W. M. Manning • • • • • • • • • • • • . • • • • • 736.987 
Hay rack, J. J. Guldlnger ................ 7::17,007 
Hay rakes, automatic trip for horse, E. 

A. Johnston .......................... 737.245 
Headache or Insomnia. mechanism for relief 

of. J. R. Porter .......... " .......... 737,473 
Heeling machines, connecting attachment 

for, J. M. Irving ..................... 737,243 
Hinge. J. H. Fry ......................... 736,953 
Hoisting and dumping aparatus, C. Lamar. 737,426 
Hoisting bucket. two part.A. E. How�s .. 737.408 
Hoppers, gate operating mechanism for. 

Bowers & Reese ...................... 737,200 
Hopple. H. C. Williams . •  ,................ 737.186 
flors" detacher. S, Rlegel. ............ . .. 7"7.14fl 
Horse holder. J. Stanlcek ................. 737,036 
Hose coupling. Crump & Metz ............ 737,357 
H;rdrocarbon burner. F. A. Re;rnolds ...... 737,020 
Hydrocarbon Injector, Tnck & Low . . • . . . . .  737,299 
Ignition device. electrical, E. W. Brooks .. 737,202 
Insulated rail connection, W. E. Clark ' .' 137,350 
Insulator. W. G. Rutledg<> .... ' . . .  " . . . . •  737,027 
InterDIII combustion engine. 'Dlesel & Guld-

ner ............. ...................... 136,944 
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�e:a��".i g;'n�' Dewe;r .............. 737.365 

lack o' lantern helmet, J. J. Du Ket .... 737,371 
Key" fa.stener, R.: L • .  Lmilr;r ............. , 736,985 
Knaokll! � 1'. ,M. Daly� .... .. ....... 737,360 
Jec1d.er, A. 1'. Colmer •••••••••••• T3T ,080 

Knock
Down 

Boats of an;r 
description 

AMERICAN BOAT & MACmNE CO., 
ROW, SAIL AND PLEASURE BOATS, 

Marine StatIon. . ST. LOUIS, MO. 

" CUSHMAN" 
CHUCKS 

All 8tyles and .lles. 

Lamp. R. M. Dixon .... ... .... .. .. ....... '187,214, 
Lamp. acetylene, E. Moreau ... ... . ...... . 737.125 

Lamp. candle. T. C. Richards ........ ...... 737.141 
Lamp. electric arc, H. T. Harrison .... . ... 736.966 

t::::g; :l:t;:� :;�: �. �·c!a���::i3i.342; U+;:lg 
Lamp. formaldehyde. B. P. Kuhn, re!ssue 12.150 

Lamp. lncandescent, L. Denayrouze. • • • • •  736.943 
Lamp. Incandescent electriC. J. W. Forater 736,950 
Lamp oocket. Incandescent. O. E. Kenney .. 737.114 
Lamp socket. Incandescent. Yost & Kenney 737.310 
Lamps. automatic lighter or extinguisher 

for Ras, N. H. Shaw ........ . .. ....... 737.030 
Lamps, means for starting electrolytiC or 

Nernst, E. Oxley ...................... 737.460 
Lard, ete .. device for handling and measur-

ing. J. F. NeedIes ..................... 737.452 
Leather, manufacture of arti6.cial, G. Gau ... 

tier .................................. 73l1,957 
Lens grinding machine. G. A. Bader ...... 737.313 

Lift, H. D. Barlow ...................... 7;;'1,11,(; 
Lightning protector. J. D. Timmerman . • • • 737,173 

Liquid delivery apparatus, check controlled, 
H. Feldmeier .......................... '737.091 

Loading machine attachment. automatic. T. 
M. Park...... .. ..... .. .. .. . .. .. .. .. .... 737.269 

Lock. To, H. Rea ........................... 737.479 
Locomotives, reel attachment for mine, 

K. Rushton ................. ; .......... 737.491 
Loom. B. F. McGuiness . . • • . . . • • • • • • • . • . • • •  737.002 
Loom. beadwork. E. J. Bush • • • • • • . • . . . • • •  737.073 
Loom pLeker stick check. E. H. Gleason .. 737.219 

Loom shed forming mechanism. C. F. 
Roper ......................... 737.148. 737 149 

Loom shuttle changing mechanism. A. E.  
• 

Walker et al. ......................... 737,526 
Loom sweep strap. C. P. Nichols .......... 737.266 
Loom warp stop motion. J. H. WolJl'er .... 737.544 
Lung and voice developer. P. E. Nichol • •  737,008 

Mall conveyor. E. lleglltel. ............... n'l ;Jl!O 
Mantles. loop for Incandescent. H. An- ' 

haltzer ............................... 737.549 
Massage machine. Pfanschmldt & Siefert 737,465 Match machine, W. F. Hutchinson . • • • . . . .  736,970 Measuring device. A. M. Bates . • • . • . • . . .  737.058 Measuring instrument, electrical, W. J. Lloyd ................................ 737.255 
Measuring instrument, electrical, T. W. 

Varley ............................... 737.303 
Measuring mechanism for warpers, H. He-

bert .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 737 405 
Mechanical movement. E. G. Johanson • • • •  'ill6:1172 Mercerizing apparatus, J. R. Ecob........ 't.") , ,if I 4 Metallurgical furnace. Stewart & Hughes 737.519 Meter glaas cleaning device. J. C. Michie • •  737.439 Miter box. knockdown. A. C. Birge . • • • • • . •  737.322 
Motor. C. M. Klier ........................ 737.115 
Mowers, grass receptacle for lawn, C. F. 

Hamlin .............................. 737.100 
Mutner

i 
L. P. Mooers ...................... 737.443 

Music eaf turner. E. C. Graefenhan ...... 737,397 
Musical Instrument. F. Klndermann • • . • • • • •  736.979 
Necktie fastener. C. W. & L. J. Gronde 737.0116 
Necktie fasteuing device. A. B. Merritt .... 737.436 
Nut lock. D. J. Thorne; ................... 737.044 
Nut. lock. J. H. Rivers . • • . . . . • • • . • . . • • • •  737.488 
Nut wrench. vehicle. P. F. Rice . • . • • • • . . •  737.140 
011 vapor or gas engine. W. Brown ........ 737.009 
Oils Into a soluble 011, converting solidified, 

A. Kronsteln .......................... 737.249 
Ore concentrator Bonner &. Euchenhofer.. 737,326 
Ore jigger, E. :I. Muller .................. 737.264 
Ores, treating rebellious or refractory. A. 

M. Beam ............................. 737.059 
Organ motor. self playing. C. Warren . • • •  737.180 

����Inte v�k�n:t�'!'n. 
C. F. McComas . • • •  737.447 

Paper hanger's size. A. H. Thieme ........ 737.529 
Paper roll bushing. M. L. Hirsch.. . • . . • •  737.407 
Pen or pencil grip. C. W. T. Davies . . . . . •  737.085 
PenCils. eraser tip for lead. W. H. Brownell 737.070 
Plano action. C. A. Ahlstrom... • . • • • . . •• 736.920 
Pillno players. pneumatic motor valve mech-

anism for automatiC. T. Danquard .... 737.363 
Picture frame, J. A. Manor .............. 737.124 
Pigment an,} making same. W. J. Arm-

bruster ............................... 737,055 
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O. A. Stempel ........................ 737.518 
Pinion, rawhide. C. S. Grannis ............ 737,223 
Pipe fastening device. vent. J. J. Meyer .. 737.437 
Pipe header. water. J. A. Carlson . . . . . • . • 736.934 
Pipe ventilator, lead'3r, G. M. Vroome • • • •  737,535 
Plaiting machine. D. L. Chandler ........ 737.077 
Plane bit. S. Jones ........................ 737.112 
Planter and fertilizer distributor. combined 

seed. J. H. Bedingfield ................. 737.319 
Planter and fertilizer distributor. cotton, 

B. L. Robbins ........................ 737.489 
Planter. cileckrow corn, R. L. Parsons .... 737.134 
Planter. potato. F. Kohser ................ 736.981 
Pliers, drejl&maker's marking. L. Holt . • . •  737.102 
Plow, J. B. Smith ........................ H7.167 
Plow. gar!1en. S. Jones .................. 737.111 
Plow, safety. W. T. M. Brunnemer ...... 736,932 
Pollsnlng ,pparatus. fire. D. W. Gundlach 737.400 
Post driver. North & Hopkins ............ 737.456 1 
Potato dlger. rotary. Waters & Elder . •  737.53

.

8
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Precious etals, recovering. A. M. Beam 737.001 
Printing late finishing machine. F. C. 

Leeth .............................. 737.251 I Printing Dress tympan, A. S. Allen .... ' .... 737,052 
Printing surface. G. S. Christie .......... 736,937 
Propeller. auxiliary screw. R. P. Gibbons . •  737.386 
Propeller, screw, E. Fox.................. 736,952 
Propelling apparatus. vessel. L. Dlon...... 737.213 
Propulsion. marIne. H. H. Fowler • • • • • • • •  736.951 
Pulley. C. H. Blcalky .................... 736,926 
Pump. G. C. Richards .................. ..... 737.274 
Pump. C. F. Scott ..................... , .. 737.499 
Pump. air, H. Harris .................... 736.965 
PumP. air. Lyford & Hartman............ 736.986 
Pump housiJlg. J. W. Webster .......... 737.182 
Pump regulatlllg mechanism. W. C. Buck- I 

nam . .' ................................ 737.332 
Pump rod coupling. S. M. Abbott ........ 737.191 
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Pozzle or toy. F. D. Brinton .... . . .... .... 736.930 
RackIng and bundng apparatus, counter 

pressure. H. Reininger ................ '137.480 
Radiator, Sanborn & Fox .................. 737,494 
Radiator for Internal combustion motors, 

etc .• heat. F. W. Dunstaedt .......... 737,083 
Rall joint. O. B. Starkey .... . .... ....... 737.037 
RaIl jOint. H. J. Bubenhelm ............ 737.071 
Rail joint. F. B. Byers .................. 737.074 
: Rail joint. F. V. Lacy ...................... 737.422 
Rail joint, W. P. Bowers ..... . ... ....... 737,552 
Railway brake, automatic, L. Selle; . . • . • . . 737,029 
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Rallwa;r rail joint, Veith & Renfer ...... 737,177 
Railway Signal. automatic. E. Renaud.... 737.482 
Rallway signal contr011lng s;rstem, G. Gibbs 737,094 
Railway Signal. electriC. Ammann & Camp-

bell .. . . .. .. . .. .. .. . . .. .. .. .. .. .. .. ... 737,053 
Rallwa;r switch, L. Trebert .............. 737,045 
Rallway switch safety device. E. Renaud .. 737,481 
Railway tie, metalllc, C. A. Skibbe . . . • . . . .  737,508 
Receptacle closure, J. H. River •. . . . . . . . . .  737,147 
Reciprocating piston engine. F. W. Brady 737,201 
Reflecting panel, F. L. O. Wadsworth .... 737,178 
Refrigerator; C. L. Siebert . • . • • • . • . • . . . .  737,500 
Retinoscope, H. L. De Zeng .............. 737,087 
Riveting mechauism, Carney & Gorton.... 737,344 
'Roasting furnace, E. C. Brice............ 736,929 
Root puller. A.E. Bunt . ................. 737.333 
Ropes, apparatus for mechanically greas-

Ing. M. Graf' et al....... .. .. .. .. ... 737,221 
Rotar;r engine, J. F. Munce;r .............. 737,127 
Rotatably mounted wheel. W. M. Scott .. 737.289 

,Sad Iron, W. W. Lind .............. , ..... 737,120 
Safety pin, L. Greer ...................... 737.225 

,Saline solutions, el�ctrolytlc decomposition 
of. A. B. Larchar ............ .......... 736,982 

,Sash fastener. C. F. Stone ................ 737.039 
;Sash lOCk, �. H. Clements ................ 737,351 
Sash rod, T .. C. Richards . . . . . . . . . . . • . . . . . .  737,142 

,Sash. window, G; W. Richardson ........ 737,144 
: Saw filing 'machine, J. D. Smith .......... 737,033 
: Saw for resawlng box lumber. horizontal • 

band. A. Mereen...................... 737,434 
Saw 'f,nlde. B. A. Brink .................. 737,330 
Saw, and, R. F.' E. Qkrllssa . . . • • • . . . . . . . .  737,458 
Sca'lrold, N. Williams .................... 737,187 

I Scalrold. adjustable,., J. E. England... . .. 737,377 
Scale, computing ..•. . C. A .

. 

'

. 

Deyerle ...

.

....... 737.212 
Scarf ,pins,. stnds •. .etc.. safety devIce for. 

M. Crohn ............ , . ... , . .  . .  • .. ..... 737,356 

(doriUfIwa on pdge 178,) 
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SAVE � YOUR FUEL 
or get all :the.�UU'lua,..: 
heat you pay " teed. tor.Wheuyou if' usealochelter '. s,.. t"::. 
'Radlator you do. 100 .. 

Rochester RadIator CIII . = 
loohIItIr, N. Y � 

I Gallon in �4Mihutes 
of the purest dr1nkinll water and 
free from all 80lld atom. and 

g!:'l�
a
:�o���:ve a 

Every ho�_ 
FILTER 

which prevents the .pre d of niany diseases generall;r originating In hnpure 
water. " \  

BEKKEFELD 
' 

4. Cedar street. 

STER BOllS 
for fiattenlng wire for all purposes 

rT Send ffYr Oatalogue. 
BLAKE & JOHNSON, 

P. o. Box 7. WATERBU RY. CONN. 

BARKER MOTORS 
• to 8 H. P., $80 to ,ZZO 

Have more good points. fewer 
parts and require less aUen
Ron in operation than an,. 
other. 

Launchll, VII,". S,lolaltl ... 

C. L. Barker. Nor.IIII, ct. 

Volt Am.m.eters I �og����;.f::;."1::r.;::.�:�:a "f:ru::'l lwr batteries, electric IIllht, telephone and . ... otTier c1r<.'DIta, etc Also, Voltmeters and % 
Ammeters for "eneral measurements. 

rTSendJfYr OlrcvJar. 
L. M. PIGNOLET. 

lIICortlandt Street. New York,N. Y. 

PORTABLE HOISTS AND ORANES 11 are essential In shops and factorlea 
to·day. Made of the best materlal8 
throujlhont 18 the 
Franklin Portable Crane and 1I01st. 
Litts and carries S ton. with ease. goes 
:tl���;:;=e':ft�J'::��

s
== 

the expenditure of time and labor. . :ro:!l.lfJ�e base, wheels and anna 

FRANKLIN PORTABLE HOIST CO •• Franklin. Pa •• U.S.A. 

BACIUS 
aAI ", IAIOLINE ENIINE 

Simple. EconomIcal. Durable. 
SuItable for all kinds of work. 

BACKUS WATER MOTOR. cheapest power known 
Write for circular and price .. 

BACKUS WATER MOTOR CO. Newark. NJ.U.S.A. 

Tra.cle Marks. 
. Designs, 

Copyrights. Etc. 
An;rone sendlnjl a .ketch and det<6l'lpUon may quickly ascertain our opinion tree whether an Invention Is probably patentable. CommunicatiOns strlctlyconftdentlal. Handbook on Patenta 

sent tree. Oldest .... ency for .ecurinll patent&. 
Patents taken throu"h MUNN & Co, receive Spuial Notice, without charlIe, in the 

Scientific American 
A handsomely Iliustrated weekI". I,argest o\� culatlon of any 8C1entlftc jonrna\. Terms, ell a 
year ; four montb •• 'L Sold by all newsdealers. MUNN & CO.3U Broadway, New York 

BranCb omoe, II2Ii F St., WaehlrCton, 0. Co ··· 
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7tCC1I1lA17J -TO -THE·SECONO· f)ae6e�" 
"i/aJ1lP IYatcnes 

guarantees them in every part, be· 
cause we make and fit together both 
cases and movements. 

There are no other makers of 
"complete watches"--our establish· 
ment is unique. 

y 

These trade. 
marks on 

watch cases 
eertify them 
worth their 
weight in 

gold. 
For a complete list of the copyright names 

engraved on the var�ous sizes and grades of our 
movements. 

! Scholar'.s companion, M . .  E . .  Dinsmore . • . . . .  737,088 . Scraps, machine for compre88ing detinned, 
M. Lemberg . . . . . . . . . . . .  : . . . . . . . . . . . . . .. 737,427 

Scraps, machine for compressing detinned 
or other, Llirnoes & Dunn . . . . . .  737,424, 

Screw cutting device, E. W. Bullard . . . . .  . 
Screw driver, W. S. Ward . . . . . . . . . . . . . . .  . 
Seeder, broadcast, C. J. Rinderknecht . . .  . 
Sewing machine needle guide mechanism, 

J. L. Klell'er . . . . . . . . . . . . . . . . . . . . . . . . . .  737,417 
Sewing machine ripping attachment, W. 

J. Cunningham . . . . . . . . . . . . . . . . . . . . . . .  . 
Sewing machine take up, oJ. Dlehl .  . . . . . .  . 
Sewing machine thread cutting mechanism, 
sew{!g �ac�rnOe�8 't'�·� · �'e'e(ile' hemstitch,' 'i: 

J. A. Oesterreich . . . . . . . . . . . . . .  737,012, 
Shipbuilding plate, J. Chapman . . . . . . . . . . .  . 
Shoe Jack, R. D. Tittle . . . . . . . . . . . . . . . . . . .  . 
Shoe polisher, J. V. Peacock . . . . . . . . . . .  . 
Shoe shining machine, J. Of C. Scheer . . .  . 
Sign board, reversible, Peters & Lewis . . . •  
Sign, electric, T. E. Murray . . . . . . . . . . . . .  . 
Signaling, apparatus for selective electric, 

J. S. Stone, reissue . . . . . . . . . • • . . . . . . .  
Signaling, apparatus for selective electric, 

737,013 
737,078 
737,174 
737,135 
737,496 
737,136 
737,129 

J. S. Stone . .  :. . . . .  . . . . . . . . . . . . .  . . . . . .  737,170 
Siphon filler, J. K. Turajski .  . . . . . . . . . . . . .  737,300 
Skirt fastening, adjustable, C. H. G. B. 

McWilliams . . . . . . . . . . . . . . . . . . . . . .  '., . , 
Smelting furnace, E. Riveroll . . . . . . . . . . . . .  . 
Snap hook, J. A. Gavltt. . . . . . . . . . . . . . . .  . .  
Snatch block, E. S. Grammer . . . . . . . . . . . . . •  
Sound reproducers, stylu8 or needle for, V. 

737,004 
737,487 
737,:184 
737,222 

H. Emerson . . . . . . . . . . . . . . . . . . . .  . . . . . . .  736,948 
Spectacles, shooting, J. Ender . . . . . . . . . . . .  737,376 
Spike puller, C. F. Tlllberg . . . . . . . . . . . . . . .  737,530 
SPln

ll���r 
f
g::,
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t
i'iaulJ';I��� . .  ?���� 737,084 

Spraying apparatus, F. Rlppley . . . . . . . . . .  737,485 
Square clamping device, T, G. H. H. Emett 737,090 
Stair rod fastener, T. C. Richards . . . . . . . .  737,143 
Stalk .'t'eaking and fiber cleaning machine, 

S. B. Allison . . . . . . . . . . . . . . . . . . . . . . . . . .  737,311 
Stall, cattle, M. J. Drown . . . . . . . . . . . . . . . .  737,376 
Steam boller, A. W. La France . . . .  737,250, 737,558 
Steam engine, J. Stumpf . . . . . . . . . . . . . . . . . .  737,043 
Steam engine, S. B. House. . . . . . . . . . . . . . . .  737 ,23� 
Steam engine, W. SutclUfe . . . . . . . . . . . • . . . .  737,294 
Steam generator, F. M. Ashley . . . . . . . . . . . •  736,922 
Steain generator, C. F. Ruby . . . . . . . . . . . . • •  737,279 
Steam generator, J. Schutte . . . . . . . . . . . • . .  737,288 
Steam generator, J. S. Chenhalls . . . . . . . . . •  737,346 
Stoker, automatic, H. L. Wilson . . . . . . . .  737,306 
Stone, composition for artifiCial, Roehm & 

Walther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737,024 
Stone comDollnd, artificial, J. S. Burns . . . . . .  737,334 
Stone molding machine, artificial, E. W. 

Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737,169 
Stopper. See Bottle ,topper. 
Stove grat�, J. V. Frederick . . . . . . . . . . . . . .  737,382 
Stove or rAnge, J. N. young . . . . . . . . . . . . . .  737,546 
Straln�l' and mixer, liquid, W. F. O'Neill . .  737,014 
������'::er��

n
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g
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Suspension seat, H. G. Grote . . . . . . . . . . . .  737,398 &1tdfor our free book, 
"Tite Careo/a Watek." 

DVEBER-HAMPDEN WATCH WORK."', 
118 Soutb Street, Canton, Ohio. 

Swing and chair, combined, C. W. Rote . .  737,:"'76 

! �:{���
et

���;rarr�g 
K

���
. 
'l��ki�g' . ���h��i��: 737,420 

i SWlt�h ��·er;fl��
hl

���j,��i�';': · 
.���j,; . C. ' '.i: 737,354 

I SWIt��
ar

:pe;�t·l�g· ·';'·e�i;��I�;';: · T·. · Fi;';'i�g: : �:�:::� 
Tacks, forming, G. J. Capewell . . . . . . . . . .  737,206 

--� ------

Valuable Books ! 
� � �  

Practical Pointers 
For Patentees 

Contalnlng Valnable Information and Advice oq 

THE SALE OF PATENTS. 

Tap borer, E. G. Hayne . . . . . . . . . . . . . . . . . .  737,231 
Teaching and practice of tplp.graphy, Instru-

l�pnt for, C. E. Chinnock . . . . . . . . . . . . . .  736,936 
Teaching music and E.ingfng, device for, .A.. 

Guslnde . . .  • • • . . . . . . . . . . . . . . . . . . . . . . . .  736,960 
Telegraph, automatic priliting, Buckingham 

& Germann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736,933 
Telegraph, automatic printing, C. L. Buck· 

Ingham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737,203 
Telegraphy, wireless, C. G. Burke . . . . . . . .  737,072 
'I'el�phone test Instrument, H. G. Chalkley 737,1l45 
Tel8phonlc apparatus, M. R. Hutchison . . . .  737,242 
Tempering apparatus, A. M. Chase . . . . . . . .  737,079 
Tenoning machine, W. J. McNaul. . . . . . . .  737,450 
Testing machine, S. M. Taylor . . . . . . . . . .  737,2fJ6 
Thread board lifter, automatic, W. E. 

Sharples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737,H!1 
Threshing machine, flax or hemp, J. T. 

F,mlth . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . .  737,u12 
An E1ucldatlunof the Best Methods Em ploTed bytbe 1 'I'lckler, office, �'. E. Smith . . . . . . . . . . . . . . . .  737,166 
1Il000 Suooe •• tullnventorslnHandllng 'lb elrInventiJlIL Tin from SCl'HPM of tinned Iron, recovering, 

By F. A. CgESEE, M. E. B. A. Ber.gman . . . . . . . . . . . . . . . . . . . . . . . .  ���:��� 
1« Paa_ Clath. Price, 81.0.. �:�;: �: :.hll;�����

I
� : : : : : :  : : : : : : :  : : : : : : : : :  7117,[,59 

DIES 
THEIR CONSTRUCTION AND USE 

For the Modun Working of 
Sheet Metals. 

Tlr.. cll'an'·r. bicycle, F. J. Smith . . . • • • • •  731,509 
Tire heating device, C. Solberg . . . . . . . . . .  737,034 
Tol.secn plp�, P. H. Barz . . . . . . . . . . . . . . . .  737,550 
Top. spinning, C. Marx . . . . . . . . . . . . . . . . . •  737,431 
Toy car, SGllmann & Issmayer . . . . . . . . . . . .  737,514 
Toy, mpcbunlcal, R. Cairns . . . . . . . . . . . . . .  737,337 
Trace hitch, J. S. & N. R. Brlel. . . . . . . .  737,068 
Track sanding device, J. H. Hanlon . . . . . .  737,228 
Traction engine, F. S. Brown . . . . . . . . . . . .  736,931 
Trestle, S. G. Mortimer . . . . . . . . . . . . . . . . . .  737,000 
Trolley pole I;t:se, A. D. Crossley. . . . . . . .  736,942 
Trouser8 hanger Rnd stretcher, E . .  A. Bur-

B,. .J OSEPH V. WOOD WORTH rell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737,�35 
Octavo. Clot ... Very Fnl'" Illustrated. 

Truc:t/�r
f!��m,�h

a�I���s'A�a��WWe��r!:fe:i 737,132 
Truck, plano, Shoecraft & Allard . '  . .  · . •. . • • . .  737,165 

Price 83.00 Postpaid. Truss, hernial, J. U. Adams . . . . . . . . . . . . . .  737,051 
TIlt8 bOOk Is a complete treatise on the subject Truss, hernial, J. N. Schlll'er . . . . . . . . . . . .  737,155 

and the most comDrebenslve and exhaustive one In Tubs or sinkll. adjustablp support for, J. 
existenoe. A book written bT a nractlcal man tor Crawford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737,082 
practical men, and one that no dlemaker, maehlnlst, Tunnel construction, D. Phillips . . . . . . . . . . . •  737,466 
toolmaller or metal.worklng mechanic can alford to be 'I'urblne, elastic fluid, T. G. E. Lindmark . •  737,121 
wltbout. . 'I'ypewrlter, E. Nowak . . . . . . . . . . . . . . . . . . . •  737,457 

Die .. press Ilxtnres and devlce8 from tbe simplest Typewriting mn"hlne, C. H. Shepard . . . .  737,16.1 
to tbe most Intricate In modem use. are shown, and Typewriting machine, R. D. Stackpole . . . .  737,166 
tbelroonstructlonand use described In a clear. PTactl- Vacuumlzlng nnd double seaming machine, cal lIl8Illler. so tbat all gradps of metal-working me- E. N �,·tOll . . . . . • . . • . . . . . . . . . . . . . . . . . • . .  737,009 cbanl ... wlil be able to understand thoroulfhlT buw to Valve, O. M. Jones . . . . . . . . . . . . . . . . . . . . . . . .  737,414 deslgn,oonstrul;lt and noe them. for the production ot 

I' Valve, exhaust relief, F. McCarthy . . . . . . . .  737,446 � endles8 varietT of sBeet-metal artICles now In dallT Valve for air brakes, triple, D. M. Rob-
__ Inson . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  737,022 . Valve for boiler and pump connections, F. HARDBNING, Valv!' g�:i.

n
���:m' '':';ii';':: 1: ·w: ·s��g��t · et 737,273 

TBMPBRING, ValV
a� ·,;,�itlp·o·rt�d· ·j,�i���ed; · C: T · ·rii.igh t�f:��� 

Valve, pressure regulating C. L. Bastian . .  731,057 ANN BALING Vehicle top, A. W. K8veL . . . . . . . . . . . . . . .  736,974 
Vehicle wheel, N. A. Newton . . . . . . . . . . . . . .  737,007 

and 

FORGING OF STEEL 
Vehicles, means for supplying current to 

electric, R. A. E. Huber . . . . . . . . . . . • • •  737,240 
Vending mnchlne, J . . D. Kupedler . . . . . . . .  736,980 
Vending machine, E. Shllw . . . . . . . . . . . . . . . .  737,503 

By JOSEPH V. WOODWORTH Vending machine, coin controlled, J. Gabel 737,217 
Venrltng IDflchine, coin freed, J. W. Pear-Author of .. DIES. Their Construction and Use." . Venrl��tOl:." 's';� . pip;.· ·';';';tli�t��." · · " · " · ·  

737,464 
Octaw. 280 _. ·200 lU1UlbratimuJ. Bownd in {}loth. Veterinary surgical Instrument, G. H. Sum· 

PRICE. $2.50 Vote
m

'i;'��lng ' ;.nil" . ��te�;� . n;;';'j,��' '�';iis: 131,293 

A Dew work froJn cover to cover. treating fn a elMor, 
OIlnclse manner all moder�roC88se. toc the Heatin&,. 

+::;:�II':; !t��!r.�fl:t,.,�'tI��r&' r:c'le 
cal vilue to metal-worldll(l' mechanics In generaf. with 
special dlreetlOll8 tor tbe"ucC888ful hardening and tem· ==t all 

���;:���!��s��i\,
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bollow ncbes and dies. lind all kinds of 8heet 
::::� tool: ��-::tr ��"p�r�' :.n

:�lt
t
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Implementll of steel, botb I ........ and small. In th;s work 
the 81m plest and m08t satisfactory hardening and tem
pering processes are given. 

GAS, GASOLINE AND 
OIL ENGINES 

�y G4RDNER. D. HISCOX. M. Eo 
386 PrtI.It& Lara' Octaoo. mlUt1'ated with ll'IO HwndB<>me 

Engravings 
Pric. 82.110 

Tire onlT Amerlran book on an Interestinlr subject. 
Fnllof general information about tbe ne" and popUlar 
motJve· power, Its economy and ease of man&$l'ement. 
AIBo cbA .... on Horeele.. Vehicles. Eleetrlc Llgbt� Propalalon, etc. .  Bevtsed and mucb 

terlng machine, J. T. Hood . . . . • • . . . .  737,238 
Voting machine, G. Johnson . . . . . . . . . . . . . .  737,412 
Wagon brake, C. H Gunn . . . • • • • • • • • • • • •  737,098 
Wagon Jack, E. Prescott . . . . . . . . . . . . . . . . . .  737,016 
Watch guard or protector, W. C. Locherty 737,429 
Watch, stem Winding, W. E. Porter . . . . . . . .  737,474 
Water current driven motor. T. A. Mac-

Donald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737,256 
Water heater, J. Summerfield . • • • . • . • . . . . . .  737,525 
Wax pad, C. C. Bonar . . . . . . . . . . . . . . . . . . . .  737,066 
Well casing spear, R. I. Henderson . . . . . . . .  737,101 
Well drilling apparatus, L. D. Shryock • . . .  737,505 
Well drilling apparatus, C. S. Wright . . . . . .  737,545 
Welt slitting machine, H. Lyon . . . . . . . . . .  737,430 
Whip load, A. J. Cook . ." . . . . . . . . . . . . . . . . . .  737,352 
Winding machine cleaner, W. H. Sheridan 737,164 
WIndow, C. V08e . . . . . . . . . . . . · . . . . . .  : . . . . .  737,534 
Window clealling device. E. Maske • • • • • • . .  136,989 
Window 11ft, C. E. Harlog .  • • . . . . .  • • • • . •  737,402 
WIndow or door screen, A. S. Wlnn. . . . . .  737,301 
Window screen, J. W. Adams • • • • • . . . . . . .  736,919 
Windmills. means tor adjusting strokes ot, 

L. Williams . . . . . . . . . . . . . . .. . . . . . . . . . .  737,541 
Wire bending machine, Campbell .. Bronson 737,339 
Wire cover, Boyle & Maum • • • • • • • • • . . . . •  737,328 
;:�� ���
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Wrencb 
WreDch 
Wrencb. 

. 787,361, . 737,3«11 
O. E. Bonner . . . . . . . . . . . . . . . . . . . .  737,199 
W. H. MeIss . . . .. . . . . . . ... . . . . . . . . 737,438 
O. ;r. Rledmtller . . . . .. . . . . . . . . . . . 'l81.48S 

(00nUn_ On JHIiIe l'/Q.) 

No Smarting Faces 
Face ever smart wi,en going into a cold wind after 

shaving ? If so you are not using Williams' Shaving 
Soap, which always leaves the face soft and comfortable, 
and prevents chapping and irritation. 
&Id i atA, for", 0/ Slaa.,ing Stich. Slavl"g TaUetl and Shatling Cream l1rowgMul tU tHf'14 

THe J. 8. WILLIAMS CO., Glastonbury, Conn • • U. s. A. 
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G UNSMITHS. TOOL 
MAKERS, EXPERI
MENTAL & REPAIR 
WORK, ETC. 
From9·ln. to IS-In. swlll,lr. 
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or Stand-up Treadle. 
Send fOT Catalogue. ,;I��M��!!� W. F. &INO. BARNES CO. 

Established 1872. 1999 Ruby St., RocXJI'OJLD, ILL. 

We manufacture �1"8 
and bodies Buitable for 
all purposes. We also sell supplies and can 
furnl8h aDlo part or aU 

�elf::: J; .. �I��� 
late catalogue, FREE. 

NEUSTADT· 
PERRY CO., 

926-&0 S. 18th Sl., 
ST. LoUI8, Mo. 

c.ua. T. HoWE a: eo., " Hudlon SL, N ... York, El<port Agenta. I ICE YACHT BUILDlNG.-COMPLETE 
details for the construction of Ice Yachts, with manT i lIlustratlons,.,are contained in SUPPLEMENT Nos. 6241 1' 11 ji4. 1 J 9 ... and 12ji3. Each number gives plans or 
a dlll'erent boat. PrIce 10 cents each. For sale bT Munn 
&; Co. and bT all newsdealers. 

Highest Efficiency 

ma��:�
n ��, l:� �f�u'i� 

fo .tart, economicsl m fuel. 
and of great durability. Full 
protected patents allowed 

BRENNAN MFG. CO. 
SY&'&'CU8E,N. Y., U.S.A. 

ELECTRIC AUTOMOBILE. - DIREC

=ti:�t2ro���oiJ�y�;�!�� ���e��lJu �:f�J'�'i� 
No. 119:i. T.he motor and batterT are also treated of 
In detail. Price 10 cents. For sale bT Munn &; (;0. and 
all newsdealers. 

,r- -- --- - - _ .  
I ,J;tJ!�1 �t '�: I 1!)�2J!t �; / / . I • / F  , / 

� 

The M E  DART 1 
BOAT B UILDING 
MATERI ALS 

bring b03.t construction within the 
range of Amateurs, at a sm.n COBt. 

Yachts. Launches. Row Boats. 
Send stamp for catalog. 

FRED MEDART, 3545 D eKalb SI., SL Louis, Mo. 

You'll be surprised at the way "The Real" Safety Razor 

7IfHlllf 
SVnY llAZOR 

8haves-different from any other razor. 
It sba ves clean and keen -smooth and easy. 
It doesn 't pull or break haiJ'S. 
"The Real" Is the only perfect razor for /Jell·.havlng. 
The rigtd handle and the anti-cut guard mak e It better tban 

the ordinary razor-better contrOl 01 the blade on lace, ,trop 
or hone-quicker IQork possible-nocutting. . 

It's better tban other ''safety razol'B" because it's a razor
not a hoe. Made of the very jl.nat razor steel-Iul! concave-
2�ln. blade. 

A t2 bill bu)'ll It-of your dealer If he has It-If not. from us. 
If the jl.r,t,havelsn't rlght-ToU may have your moneT back. 

8EO. W. KORN RAZOR MFG. CO., Dept. F, Little Valley, N. Y. Atlenta Wanted Everywhere. 

B k I SHOE BLACKING. -FORMULAS FOR 00 liquid and solid blacking are lOven In 8UPPLEMEXT 
Nos. 1 �13 and 1239. Price 1ll oonts eaoh. For 8ale 
bT Munn &; Co. and "n newsdealers 

To Owners of Gasoline Engine." Automobiles, LauncH es, I:.tc 
The Auto=Sparker 
does awab;Dtirely with all starting and :ux;:��. ��erl':I�:� ���:t teneL Can be attached to ADy engiDe 
DOW using baiteries. Fully guarantet:d; 
write for descriptive catalog. 

MotSinger Device Mfg. Co., 
U Maln St .. Pendleton, Ind, 

There Is never any question 
about the quality of a 

B. F. B A R N E S  
U P R I C HT D R I LL. 
The tool bere Illustrated Is our 2O-Inch 
Drill. and we lI'uarantec It to drill ur. to !ii'h lnd 8::rl .:'1 ..h���r �&;r!

t r
� 

bUII�rger sizes and will be glad to 
send full data on our entire Hoe to 
Intere8ted people. 
B. F. BARNES CO., Rockford,Ill. 

Home Mechanics for Amateurs 
By GEORGE M. HOPKINS 

Author of "Experimental Science" 
1 2mo, 250 pages, 250 illustrations Price. $ 1 .50 

THIS book deals with woodworking, household 
ornaments, metal working, lathe work, metal 

. spinning, silver working. Making model engines, 
boilers and water motors. Making telescopes, 

microscopes and meteorological instruments, electrical 
chimes, cabinets, bells, night lights, dynamos and motors, 
electric light, an electrical furnace, telephone. It is a 
thoroughly practical book by the most noted amateur ex
�rimentor in America. Send for descriptive circular. 
This book will be published not later than October I sL 

MUNN & COMPANY 
Publishers "Scientific American" 361 Broadway, New Yeft 

© 1903 SCIENTIFIC AMERICAN, INC 
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Mechanical 
Dra.wing 

Taught by Correspondence 
For tbose who cannot 

take the fuJI eogineerlnll' 
oourBetl oll'ered by the 
American Scbool of Cor. 
respOndence several Spe
cial Courses .. re provided. 
Tbe most impOrtant of 
these .. re tbe spec ial 
courses In Mecbanical and 
Perspective Dr .. wing and 
Pen and Ink Rendering. 
Tbese are particularly val· 
ul\ble to any one inter
ested In Engineering or 
Arcb ltecture. These 
conrses are especially reo
ommended to women, for 
they freq nently open tbe 
.... y to coogenial and re
munerative employment. 
The demand for 1I"00d 
draulrhtsmen is shown 
by the follOwing letter 
trom the Stover Manuac
turtna Co� Freeport, IUs. 

"We want a 1Il&D. who can as. 
�t:n: f: £�sl�:n��C-!t � ..,00.. • • • WouId be will, 

MiUn BuUdtM. AnnOtW Ingtoatart him at from $76 to .100 
ltl8UtuU of 7'echrw IoarI a m::mth, according to hJa abUity." 

Courses are .. Iso oII'ered in Electrical, Mechan
ical, I!"iteam and Ci ... il Enlrineerinlr, Textile 
Mannfactnrinlr. Arc h i t e ct u r e. I!"i h e e t  
Metal Pattern Draftinlr' Heatinlr, Ventila
tion and Plumbinlr, Telephony, etc. 

AN tLLUSTJtATBD C.a.T�1JB WILL liB Slr.NT ON BEQtr:lBT 

Amerialn School of Correspondence 

Armour lutitute of Technology 
Room 1240 (JHI(JAGO, ILLS. 

ELECTRICAL ENIINEERINI 
TAUIHT BY MAIL. 

Write for 0 or Free I11nstrated Book. 
•• CAN I BECOME AN ELEC

TRICAL ENGINEER ? "  
We tt'ach Electrical EogiueeriDl't Elecine UghilD." 

Electric Rallways, Mechanical EnglDeemg, Steam Eugl-

r::ll�!� ��:=�e�l
I �=Dt. �d:'� ::d:t��rI�·ll. 

ELE(JTRWAL ENGINEER INSTITUTE, 
Dept. A. 1I40.1I4l1 W. lIld St. New yo ..... 

DIVIDEND 
PAYING MINING; OIL, TIMBER; SMELTEIif 

t�:G�"��;r�\:�� :�:C::O;':����lsf��s��: 
unlisted. our specialty. Booklets giving full In· 
formation mailed free on application. 

DOUtJlJUI LADer & CO. lIaDJlen • Broken. 66 Broa4wu. B.1I' t O1'k 

- SYNCHRONOGRAPH.-A NEW METH-
od of rapi<Uy transmlttlnll' Intelligence by the alternat· 
lUi. cnrrbnt. A full description 01 tbe Interesting .. p. 
���u��E���'l�e ft}��l�:�NJ:illlf{tti�8' fTlf: 
Price 10 cents e"cb. For sale by Munn &; Co . ..  nd all 
newsdealers. Send for new catalogue. 

ELECTRICAL ENGINEERING 
ia a money.maklng�on. We teach you by mall to beoome inu!::!�r�U:.�:;; 

ou Proofreader, B o o  k .  

�e:u, F='fl::��· � "StI'U . 
alee the World." and mention lfe 
course whic interests you 

CORRF1!PONDENtE INSTITUTE of !lERICA. 
Box 689. Scranton, Pa. 

PRINTING TAUGHT FREE 
With e-very Model PrInting Press and 
outfit (oost 85. and up) we lrive free a 
oom Dlete oourse in tlie art 6f printing. While yon're learning you can malie 
money at home by prlntlnl< tor otbers. 
Write tor particulars, and cataloll'Ue 
No. 10. Tbree World's Fair Highest 
Awards. �'HE MODEL PH.""ESS 
'108 Chestnnt Street. Pbiladelphia. 

Moving Picture Demonstrations 
Have you a new devlce that requires an expensive 

demonstration to make .. sale? Why not let us take .. 
movlDll' picture of it to be shown in our little Canvassing M utoscope 

It's .. wonderfUl salesman and a "reat saving. Write for ;tuJI, pat'Uc'Ulan and booklet. 
.&lIIF.JlI(JAN :BlJTOS(JOPE & BIOGRAPH (JO., 

11 Ea.t 14th St .. eet, New yo ..... 

Ctrow G inseng 
Fortunes Made i n  Smal l Gardens 

A ,:quare rod of ground wfIl easily grow 1000 
plAnte. Tbe roots. seed and young pl .. nts from 
ay:�" �::,:

I��a�=reo:p:���:�� 
�l!lnese use it as a medicine. It Is not .. n opiate. 
Supply very limited. · H .. rdy everywhere In 
Oi:iited States .. nd Canada. l!lasy t.o nultlvate 
in eltber city or country-your leisure bO\U8 'WIll do It. We sen eultlwted roots and Beed. Send 
�� �:gfei'e

ta
��t,

h
,�lflE::n�:��� :��:: 

nuinberof our 1IIIIjIU!ne." TlIeGinlIelll! Garden." 
C h i nese -American G inseng Co. 
D e pt. 87  Sc.ra nto n ,  Pa . 

'(N6INffR'S LICfNSf 
Mechanics, E�/[ineers, Firemen, fl�ctricians, Etc. 
4B-JN1118 pamphlet contairilnll' qnelrtlons 88ked by Examining Board of Enll'ineers SENT FREE. 

.New 96,page catalOll'Ue sent free. 
GE.O. A. ZELLER. Publisher 

68 S. Fourth Street St. LouiS. Mo. 

Scientific American 179 
Zinc and copper. treating ores for recovery 

of. A. M. Beam. . . . . . . . . . . . .  . .  . .  . . . . .  737.060 
Zinc box. precipitating. J. B. Truitt et al. 737.046 

DESIGNS. 
Badge. J. C Irvine . . . . . . . . . . . . . . . . . . . . . . . .  36.514 
Knives or similar articles. handle for paper. 

M. C. Day . . . . . . . . . . . . . . . . . . . . . .  36.524. 36.525 
Pbotograph mount, F. E. Housh . . . . . . . . . .  36,530 
Picture frame. S. Balinski. . . . . .  . . . .  . .  . . . . 36.529 
Pipe rack. D. M. Wunscbow. . . . .  • • • • • • • • •  36,527 
Silverware or similar articles, handle tor. 

H. Weber . . . . . . . . . . . . . . . . . . . . . . .  36.520. 36)521 
Silverware or similar "rtlcles. spout for. H. 

Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36.519 
Silverware or similar articles. trimming for. 

H. Weber . . . . . . . . . . . . . . . . . . . . . . . .  36,522, 36,523 
Smoke ring maker. E. Nahr . . . . . . . . . . . . . . . .  36,526 
Smokers' articles, holder for. D. M. Wuns· 

cbow . . . . . . . . . . . . . .  . .  . . . . . . . . . . .  . .  . . . . .  36,528 
Spoons, forks, or similar articles, handle 

for. Crees & Court. . . • • • . • . . . • • •  36,515. 36.516 
Spoons. forks. or similar articles. handle 

for. S. A. Keller . . . . . . . . . . . . . . . . . . . . . .  36,518 
Spoons or similar articles. bandle for. J. E. 

Straker. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36.517 

TRADE MARKS. 

Antiseptic and diSinfectant, Oakland Chem· 
Ical Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,998 

Beer. Osbkosh Brewing Co • • • • • • • • • • • • • . • • . •  40,9M8 
Bread and biscuits. J. Graham . . . . . . . . . . . .  40,984 
Canned vegetables. Baxter Bros. Co. . . . . . . . 40,981 
Cement for certain named purposes, E. F. 

Edgecombe . .  . .  . .  . .  . . .  . .  . . . . . .  . .  • . . .  . . .  41.001 
Cement. hydraulic. Hudson Portland Cement 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,002 
Cbaios. drive. Michigan Sprocket Chain Co. 41,014 
Cbeese. F. Grunert . . . . . . . . . . . . . . . . . . . . . . . .  40.983 
Cigars. Raub Cigar Co . . . . . . . . . . . . . . . . . . . .  40.980 
Corsets and corset waists, Brown. Durrell & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . .  40,977 
Draperies for furnlsblng. Brown. Durrell & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40.978 
Extracts. lemon and vanilla flavoring. Royal 

Remedy & Extract Co. ; . . . . . . . . . . . . . . . .  40,987 
Games, card. Flinch Card Co . . . . . . . . . . . . . .  41.004 
Gun barrels. Martin Fire Arms Co. . . . . . . .  41.013 
Hair toniC. W. O. Myers • • • • . . • . • • . • . • • • • •  40,991 
Hats and caps. soft and still' felt; Jobn B. 

Stetson Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40.975 
Heating and drying apparatus. certain named, 

S. C. Davidson . . . . . . . . . . . . . . . . . . . . . . . . .  41.015 
Lampblack. Hyde Carbon Black Co . . . . . . . .  40,999 
Lard compound, Soutbern Cotton 011 Co . . . .  40,982 
Leather. artificial, National Artificial Leather 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41.007 
Lunch boxes, portable. Union Luncbeon Box 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41,008 
Marmalades, hOiley fruit marmalades, and 

marmalade tablets. Deutscbe Honig 
Frucbt Marmeladen Fabrik Henirich 
Adolf Bebrendt . . . . . . . . . . . . . . . . . . . . . . . . .  40,985 

Medicinal bitters, Kirk. Geary & Co . . . . . .  40.990 
Medicinal pre para tlons for diseases of tbe 

blood and skin, E. J. Molloy • • • • • . . • • .  40,995 
Medicines for purification of tbe blood, A. 

Balagner . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  40,996 
Ointments, certain named. W. E. Moore • • . • 40,997 
Paper. wall, Standard Wall Paper Co. 
Piano players, mecbanlcal, Aeolla�l,og�: 

41,006 
41,010. 41,011 

Quilts. Sberman, Reid & Co . . . . . . . . . . . . . .  40.979 
Remedies for certain named diseases, Cburcb· 

III Cbemlcal Co . . . . . . . . . . . . . . . . . . . . . . . .  40,-993 
Remedies for diseases of tbe skin, Cburchlll 

Cbemlcal Co . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  40,992 
Remedies for diseases of the tbroat and 

lungs, A. B. Morrison . . . . . . . . . . . . . . . . . .  40,994 
Rum, A. A. Baker & Co . . . . . . . . . . . . . . . . . . . .  40,989 
Sauces. E. Lazenby & Son . . . . . . . . . . . . . . . . . .  40,986 
Sewing machines. L. F. Fales . . . . . . . . . . . . . .  41,012 
Telephones mounted on folding bolders. Cbl· 

cago Writing Macblne Co . . . . . . . . . . . . . .  41.009 
fi���rw!ist�·la��?

o�: 'Vi8Cb;'�' &' 'Co: : : : : :  lk��� 
Varnish. copal. Berry Brothers . . . . . . . . . . . .  41,()()() 

LABELS. 

"Allen W. Ward's Pills." for a medlclbe. 
A. W. Ward . . . . . . . . . . . . . . . . . . . . . . . . . .  10.289 

U Anchor," tor condensed milk, American 
Condensed Milk Co . . . . . . . . . . . . . . . . . . . .  10.300 

"Asthma Cure, " tor a medicine, North Am-
"Ba��I�:�" 

M;o�I
C�!�;W'i!ler�flilC�fng 

. Co: �g:�g: 
"Blue Bell," tor condensed milk, American 

Condensed Milk Co. . . .  . . . . .  . . . . .  . . . . . .  10,297 
"Compliments of the Season," tor cigars, 

American Lithograpbic Company . . . . . . . .  10,292 
"Dairy Maid," tor condensed milk, Amer-

ican Condensed Milk Co . . . . . . . . . . . . . . . .  10,299 
"Dr. Gordon's Laxative Campho Quinine," I 
.. Dr�oJo�a����n�o:�::�:, ���e:!dfc�ne: · ilor·-

10,288 
don Remedy Co. . . . . . . . . . . . . . . . . . . . . . . .  10,287 

uF. Garcia & Bros.," tor cigars, F. Garcia • & Bros. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  10,293 
"Golden Rule Hair Restorative," tor hair 

restorative. Citizens' Wholesale Supply 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.284 

::I�������;;,,�or
to':eg���Yte

ia:i �:��r
W';s·t: 

10,290 
ern Packing Co . . . . . . . ... . . . . . . . . . . . . . .. . 10,306 

"Honeysuckle," tor hams, Western Packing 
Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,307 

"Honeysuckle," to� lpat lard, Western Pack-
ing Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,310 

"Jaxon," tor condensed milk, American Con-
densed Milk Co . . . . . . . . . . . . . . . . . . . . . . . .  10.298 

"Medicated Cbarcoal Old Bourbon Wblskey," 
f or whiskey. L. Stern & Co. . . . . . . . . . . .  10.294 

"Padgett's Seven Year Old Huntus Rye 
Wblskey," for wbiskey, A. P. Padgett. .  ]0.295 

"Post Sugar, " tor sugar, Postum Cereal Co. 10t302 
'Post's Candy," tor candy, .t'ostum Cpreal Co. 10,303 
"Post's Chocolates," tor chocolates," Postum 

Cereal Co. . .  . .  . .  . .  . .  . . . . . . . . . . . . . . . . .  . .  10,304 
URalston Purina Pan Kake Syrup," for 

syrups. Ralston Purina Co. . . . .  . .  . .  . . .  10,301 
"Royal Gem," tor cigars, American Litho-

graphic Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,291 
"Sneeze no More," tor medicine, J. H. Barn-

field . . . . . . . . . . . .  . . . .  . . . . .  . .  . . .  . . .  . . . . .  10,285 
"United Brand," tor canned tomatoes, Web-

ster. Ford & Co . . . . . . . . . . . . . . . . . . . . . .  10,305 
"Vinita Artesian Water, Chief Minerai 

Water of tbe Indian Terltory," for ar· 
teslan water. Sbanaban & Mitchell. . . .  10,296 

UWblte Plume," tor lard, Western Packing 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,309 

"Yu Uzlt," for a silk fabric, Cozzens, EI-
bers . & Prankard . . . . . . . . .  '. . • . . . .  . .  . . . .  10.283 

PRINTS. 
"DI·Ges·To," for medicine. G. R. Hess • •• . • •  809 
"Golden Rule Hair Restoratlve," tor hair 
.. He't7�':e�

tl
ii·K����

n
t� ����e���e��Pfo

l
: f�o".i 80

8 
products. Cbapman & Smith Co . • • • • • • • • •  812 

"See That Sboulder," for clotblng, Mossier Co. 807 
"Tbe Bread Winner," for flour, G. F. Wrlgbt 813 
"The Hoffman House," for Cigars, Seiter & 

Kappes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
"The Holl'man House Little Cigars," for cl· 

gars. Seiter & Kappes . . . . . . . . . . . . . . . . . . . .  811 

A printed copy of the specification and drawing 
of any patent In tbe foregoing list, or any patent 
In print Issued since 1863. will be furnished from 
tbls office for 10 cent., provided ttb name an.1 
�����r l'!drt,!'.:;. �tt:�t 

& 
d'b"��36rn�ro�hjwa��

te
Ne� 

York. 
Canadian patent. may now be obtained fly tbe In· 

ventors for any of tbe inventloos named in tbe fore
going list. For terms and further . partlcola .. 
addre •• Munn .. Co., 381 Broadway, New York. 

JEFFREY ELEVATING--OONVEYING--POWER TH:�EC;:rv":�CO. Tran8mlulon .. Screenlng .. Dredglng-Coal Cutting COLUlDlV8. Omo. U.s. A. 
Drllllng .. Haullng .. Washlng Machinery. DW YO"" DDft8 

fOUND AT LAST 
A new sclentl1lc process for curlnll' VanUI .. given per

fectly. Cle .. n, soft. silky beans with tbe purest perfume. 
Please'note tbat the old process .pves only a 30 per 
cent. of fair ana the rest unfair Vanilla. In my 
new process every V .. nlllais totally bealtby-no failures. 
Gentlemen .. minI< to invest tbelr money In such gold 
making bUSiness will meet with good success. No more 
burnt. mouldy. or rotten VanUI .. Beans. For furtber 
information .. ddress 

YSRAEL GOMEZ GASSOS, 
June 00, 1900.. Misantla, (E.·of V., Mexico) 

I llIasler, need attention only part of 
timet brlnl big prices. ltalsed In one 

� Squabs Pay ft:! 
r�eh;s, w�����

ve 
S:'� fg�Wif�!i . �«;!��r�,::�.learn tbls imfMlUlelll 

Plymouth Rock .Squab Co .. 1 4  Friend St ., Boston, Mass. 
EVOLUTION OF THE AMERICAN LO-
comotlve.-By Herbert T. Walker. A valuable serips 
by .. member of tbe National Rall .. ay Mnseum Commit. 
tee. Tbe locomotive from 1826 to date Is described and �y::�r�4,:lo�

f:k��?'� 1fIl':�J'i:O':t�.on��� 
Wi: 1r::�r:���Pj�::;!Sb� 1J:� l]c� :Jd

t �l 
newsdealers. 

BIG PAYING BUSINESS �&::=: 
Write re. 118mea or hundreds or 
0. __ Hake flO to f60 �.��� weekb'. Do buain_ at home � 
or trageJ ..... all or .pare time, 
_llin. GrU outfits and doinll ... 1..::JI'-=;:;;';:rlJ lIIIaulDe -gold. all .. er, alokle and metel 
"latin. DB Watch .... Jeweb7, Tableware, ��o1 ... all metal lloods. HeaV7 plate. No u:. Not!;� 'j,���"'8'::::t. Jiu

.'l:'Yr..,=rd. 
K!.I ...... teed. Let ••• tart yo •• We teaoh_Y.l!lI GlEE. Write tocla:r II. GBAY & (JO., (JIN(JINNATL ·o. 

• Can Se" Your 
R I no matter where it is ea or what it is worth. 

Send description,stat�rice 

r.stati�::;·f..'i;t...UUY £.� W.M.OSTRANDER 
378 NGrth American Building. PHILADELPHIA 

(�Where every prospect pleaaee." 

FIVE -
POINTS 
OF EXCELLENCE. 

Leaving the center ot the city from wbicb you 
start ; reacblng the center of tbe city of you. destination: over smootb and leveJ tracks ; giv. 
�er;;.S���f"ih'::�!�

;
: rbih':ff,�����:'i':,t 

population to the gateways of commerce ; wben 
yon tr .. vel by tbe 

NEW YORK CENTRAL LINES 
A copy of "America'. Summer Resorts," wtll be sent free, 

poatpafd, on rectlipt of a. postage stamp by George H. Daniell, 
General Passenger Agent, New York Centra.! &liudson River 
Railroad, Grand Central St.aLion, New York. 

([OOWIllllli\ 1 6-Cauge �Ih1©ttplJh 
This is the smallest and lightest weight (about 
6 1-2 pounds) repeating gun ever manufactured, 
and opens up many new possibilities to the 
up-to-date sportsman. It is not a 16 barrel on a 

12 action, but a new, well-balanced, properly-proportioned 
gun that, with modern smokeless powders, enables a shooter 
to use a powerful load in a small shell and reduce, materi
ally, the weight of shells and gun to be carried. The 
small, light gun handles fast, results in close holding and 
increased accuracy. ClFflll description ira n,w Marlin Catalog No.A535. i.ut Ollt· 
B.nd thr., .tamp. for podae' to TH E MARLIN FIREARMS CO •• NIIW HAVliN. CONN. 

$1.50 

AEOLIORAFT Model Yacht 
Salls on .. tight wiN; goes about automatically at 
each end; keeps in motion as long as the wind blows. 

Tile Latest ScientiDc Toy. 
FascinatIng' to old and young. Beautlfolly made. 

811l8'1e, 'LOO f. o. b., N. Y.; 
Pal .. , Cor .. aBln •• f8.00, p .. ePald. 

Send for descriptivt! booklet free. 
FRA.NKLIN MODEL SHOP, Its w. 31f1t Street, NlIiw YORK Cru. 

S P ECIAL M A N U FACTURI N G .  SPECL M .... CHIHERy MODUS EXPERIM ENTAL W O R K  O I [ S  A N O  STA M P I N G  -PRO"'�/ J W R I T E  f O R  O U R AIJ O K L E T 
G LO BE MAC H & STAM P I NC c o. 9 7 0  H A M 1 LTON ST C L EV E L A N D) 0 

BUILDERS �� ��:;,c::�I����ir::lnilon�3g.:!r: 
oped. THE FENN .WAHLER MACH. (:0 •• Hartford. Conn 
Are..lo�� lnb"����gJ<!� ��Wll�� Model or Experimental 

WHAT WE DO-HOW WE DO IT 
will be sent to YOU on l·equest. 

KNI(JKERBO(JKER MA(JHINE WORKS, Ina., 
8.10.111 .fone. Street, New York. 

MODE. L S t o- C A T A c o c u e s C R e e 
5 C'\ U N I O N  M O D [ L  W O R K S  

& c:.E.AR w 1 9 3  C LARK  CHICAGO 

GOV'T REVOLVERS. GUNS SWORDS. Military GOOd�t NEW and o'd, auctioned to 
F. Bannerman, 579 B'way, 1'1. Y. 15c. Cat8.logmalled60. l iCE MACHINES� Corll"s .Enlrln�Brewerll! 

and Bottlers · Machinery. THE VlLTER MFG. CO� 899 Clinton Street, Milwaukee Wls. 

MODEL AND EXPERIMENTAL WORK. 
Electrical and Mechanical Instruments. Small Mach',.. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. 

National Su pply Co., 835 Broadway, N.Y. 
Model Makers and Manufacturers of 
AdVt'rtising N ovelties. Pa�ted Arttdes, etc. 

MODELS '" EXPERIMENTAL WORK. 
Inventions de-veloped. Special Machinery. 

E. V. BAILLARD, Fox Bldg_ Franklin Square. New York. 
Lw: 1 n 1lf tiro other section affords such chance for .�, atudy, practice and big wages as this. POW' 
er fro,!, Niagara working all over ELECTRICITY western New York. Sessions . 
either afternoon or evening permit wage eaminl!:� Address 
tataratt Electrkal SdJoo� ErIe Co. BankB"", Buffalo, N. Y. 

SPEOIAL MAOH INERY I<Jfi�nPet::Jil'*og:i 
Costilo Machine Works, 60 Centre St., New York 
Model Machinery and Experimental Work. 
W. H. CBAWII'ORI •• I94 Broadway, NWV Yorkelty. 

FRE E Cataloltue of  Arcbltectural. 8clentl1l0 
and Technical Books. 

Prospectus for 1903 ror"Architects'and 
WM. T. COMSTO��I.ld��·.�r3azW:;;e�0

�i�I�:!a
.;�: 

TYPE WHEELS. MObEll L£XPERIM£NTAL WORK.1MAU.1MQI1 NO L lEa . ETC. W 'IOM aTEftClL WoNI loa NA ... N.Y • 

? ? ? • • • 

What Do You Want To Buy? 
We can teU you where to buy anythin� you ·want. 

Write us for the addresses of manufacturm in _ANY line of business. Novelties, Special Tools, Machinery, EquipmentsrNew Patent LABOR SAVING DEVICES. 
MUNN 4 CO., Publishers of the SCieNTIFIC AMeRICA N, 361 BROADWAV, NEW VORl(. 

© 1903 SCIENTIFIC AMERICAN, INC 
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