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TM chaFf/6f or l",eTtion mvt<r this head ,. 0.." Dollar a line 

for each ,,,,eTtion ; aooat eight WM<i8 to a lin.. Adt·er­

tUemJm.ts m1lJlt be recei'()t�:d at 'lfUibllcatioo office as earl'U a� 
Thursdav mOnl\tn.<J to appearin the foUoW'itlO week's 'S8ue 

Order pattern letter. &; ligures from the large.t varie-
ty. H. W. Knight &; Son. Seneca Fa ll •• N.Y .. drawer wa. ·'U. S." metal pollsh. Indiana poll.. Sample. free. 

Best drying machine.. S. E. Worrell, Hannibal. Mo. 
BlWkrupt Machinery Sale.. Am. Tool W'k •• Clev •• O. 

Chain Beltlng &; Grain Dryer., F. H. C. Mey, BuJI'alo. N. Y. 
Portable and Stationary Cylinder Boring machines. 

Pedrick & Ayer. Philadelphia, PI'.. 
Wm. Je •• op & Son. have .. hand.ome dl.play of steel 

In Mining bnlldlng at the World'. Fair. 
The Improved HydraulIC JacIul. Punches, and Tube 

Expander.. R. Dudgeon. 24 Columbia St .• New York. 
es gauge .how • •  peed and all change. of enlflne •• ma­

chlnery. etc. G. T. MeL. & Co., 120 Fulton St .• Ho.ton. 
Hydraulle Wheel Presses' a specialty. The J. T. 

Schalfer Mfg. Co., Rochester, N. Y. See adv. paRe 3!lI. 
Stow flexible .haft. Invented and manufactured by 

Stow Mfg. Co., Binghamton. N. Y. See adv .• paRe 2'70. 
Screw machine., milling machlnetl. and drill presses. 'l'he Garvin Mach. Co .. Lallrht 8Ild Canal St •.• New York. 
Centrifugal Pumps for paper and pulp mill •. Irrigating 

and .and pumplngplanta. Irvin Van Wle. Syracu.e, N. Y. 
Guild &; GarrlsoD, Brooklyn N. Y., manufacture steam 

pUmps, vacuum pumps. vacuum apparatus. air pumps. 
acid blowers, ftlter preBs pumps. etc. 

Split Pulley. at Low prIces, and of .ame atrength and appearanoo aa Whole Pulley.. Yocom &; Son'. Shafting 
Worka, Drinker St., Philadelphia. Pa. 
Perforated Metala of all kind. and for aU purpo.e., 

general or special. Address, stating requirements, The 
Harrington &; King Perforating Co .• Chicago. 

To Let-A .ulte of de.lrable office., adjacent to the 
8clenUllc American office., to let at moderate terma. 
Apply to Munn &; Co •• 361 Broadway. New York. 

The be.t book for electriCian. and beginner. In elec­
tricity I. "Experimental Sclence,"by Geo. M. Hopkin •. 
By malL U; Munn &; Co .. publl.bera, 36LBroadw»y, N. Y. 
Canning machinery outfits complete, 011 burners for soldering, ail' pumps, can wipeJ"8, can testers.labeliug 

machines. Pre ... e. and dies. Burt Mfll. Co •• Roche.ter, 
N.Y. 

Competent persons who de81re 8aencles for a new 
popular book. of ready .ale, with hand.ome prollt, may 
apply to Munn &; Co., Sclentlftc American office. 361 
Broadway. New York. 

I3J'-Send for new and complete catalogue of ScientifiC 
and other Book. for sale by Munn &; Co .. 361 Broadway. 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Names and &ddress must accompany all letters, 

or no attention will be paid thereto. This is for our information and not for publication. 
References to fonner articles or anawers ahould 

give date of paper and page or number of question. Inqllirles not 8Dllwered in reasonable time ahould be repeated ; corre.ponden1a will bear in mind that some answere require not a little research, and. 
though we endeavor to reply to all either hy letter or in thia department, each muet take hi. turn. 

Special \VrlUen Infurmatlon on mattere of pereonal rather than general interest cannot be eJ<'pected without remlDleration. 
Scientific A.olerlcan SupplelDentlll referred to may be bJId at the office. Price 10 centa each. Boo�s referred to promptly aupplied on receipt of prlOe. ltIl::;-:�1Il0':;:'\!1!d:xamination ahould be distinctly 

(5151) C. W. B.-The care of a gravity 
cell is very aimple. Two thinga are nece88ary; one i. to 
keep the zinca clean, the other ia to keep the line of de­
markation of the copper aolution and the zinc aulphate 
a bont half way between the zinc and copper aolutiona of 
ttle battery. Thi. you can do hyregulatingthe re.l.tance 
of the circuit. If you lind your cella running down too 
rapidly, connect them up in aeriee of two or three in 
parallel; II on the other hand, level of the blue liquid riaes 
Into close pro:x:imity with the zinc, it indicatea too much 
resiatance in the circuit, the remedy for which Is obvious 
-to decrease the reaiatance of the external circuit. 

(5152) J. J. M. says: Borne time ago I 
saw a man who made it his bnsine88 writing namee and 
deeigna on gl .... ware. I am acquainted with the process 
oeing the vapor. of lIuoric acid. but this man used a lIuid 
with pen and brush. Would you kindly let me know 
under queriea of your valuable paper what kind of a .olu· 
tion he probably used? A. 1. The pJeparation may be 
made by mixing aulphate of barium and lIuoride of am­
monium in the proportion of three parts of the former 
to one part of the latter, with aufficient aUlphuric acid to 
decompo.e the ammoninm and bring the midure to the 
con.i.tency of rich milk. The mixture ahould be made 
in a receptacle of lead, and kept in a bottle of the .ame 
material, or of gutta perch&. 2. Since lIuoric prepara· 
tiona have heen produced at reaaonablepricea the decora­
tioniof gl88B by their meana baa ateadiLy made its way. 
Etched glaea is now to be found everywhere, and glass 
etching rum glass cutting very hard. It ia very easy to 
underetand that well etched objects appear actually more 
beautiful tha.n those which have been cut, The cost of 
production ia cheaper, and aince M. Hock, a Vienneae 
chemiat, has given us an elaborate work upon the technice 
of gl ..... etching, the di1liculties attending tbl. kind of 
work have been reduced to .. minimum. A. I. well 
known, tiuoric acid usually etchea .mooth , while other 
tiuoric preparations yield a matt aurface. The mo.t 
beautiful ornamentation is obtained when certain parts 
of the glllll8 aurface are rendered matt by meana of 
Oouride of ammonium which baa heen allghtly acidiOed 
hy meana of acetlc acid The matt appearance ia not 
alwaya the same with different kind. of glaM, but varies 
much in beauty. This eifect is governed by the compoal-

I ,ieutific �meri,al. 
tion of the glasa, lead glaaaea being easily acted upon and 
furniahing a very line matt aurface. 3. Where it ia de­
aired to have the aurface of the g la •• not altogether matt, 
but ahining like ice, aa in the case of window glaaa, thla 
may be attained in a aimple manner by placing the glasa 
plate in a perfectly horizontal poaition and covering it 
with fine groat.. Then very dilute lIuoric acid is poured 
upon it. The groats act as a ahield and produce upon the 
gla •• raised points.-"Cyclopedia of Receipts, Notea 
and Queries. " 

(5158) J. M. says: Will you please ad­
vise a aubscriber how to finish an oak front to a dwell· 
ing that is exposed to the weather, where the finiah will 
atand any reasonable length of time and notcome oft, 
bleach out and fade? All fronts to dwellings and atores 
In tbla part of the State that I have noticed do not atand 
the weather. A1Bo please advi.e how to make a glue that 
will hold a jOint that is exposed to the weather. A. An 
oak front ahould be thoroughly oiled with raw linseed oil 
a. aoon as finished, and rubbed down with woolen clotha. 
In a few daya, or a. aoon a8 the raw 011 baa atruck In 
and dry enough, apply a coat of boiled tiwoeed oil, and 
when dry a aecond coat. A good weather glue is made 
by boiling the l(lue with akimmed milk, in the propor­
tion of half a pound of dry l(lue to a quart of akimmed 
milk. Swell the glue in the milk before boiling. 

(5154) P. MeL. writes: I am about to 
erect two batteriea of boilers, four boilers ineach battery. 
Size of lIret battery 26 feet long by 38 inchea diameter, 
two 15 inch lIuee in each boiler. Size of .econd battery 
32 feet long by 42 inches diameter, two 15 inch lIuee in 
each boiler. WlI

I 
you please through your Notes and 

Queriee inform me the diatance grate bara ahould be 
below shell of boiler, alao distance from bridge wall to 
.hell of boile.re, depth of combnation chamber. and style 
of back wall, whether ataight wall or ahould it be racked 
off in front? Boilers to burn Plttshnrg coal and can use 
all .team they can make. Also please give me beight and 
diameter for Iron smoke atack for each battery? A. 
The grate for soft coal ahould be 3 feet below boilers in 
both batteriea. Bridge wall, one foot below the bollers. 
Size of grate for each boiler of the firet battery ahould be 
40 inches wide,4\i feet long. Size of grate for each boiler 
of second battery should be 44 inchea wide, 5 feet long. 
Bridge wall ahould be vertical for \I inches above the 
grate, then racked oif or beveled to the top at about 45·. 
Iron amoke atack of firIlt battery 38 incheadiameter by 60 
feet in height. For second battery 44 inches diameter 
by 60 feet blgh. 

(5155) F. W. M. asks: Is there any need 
of a lIux in casting brn88? If there la, what ia the be.t 
to nse? A. No lIux is used in casting braes. A 
little powdered charcoal is pu t on the aurface in the cru­
cible to prevent oxidizing. 

(5156) J. J. P.-We do not think a fan 
blower is adapted to organ blowing, (III account of the vi, 
bration of the colUmn of air, which would aJIect the 
sounda produced by the pipea. 

(5157) C. H. asks: 1. I have just made 
two .torage batteries, 4 plates, each 4X5 inchea, coated 
with red lead mixed with 8UIphlQ'ic acid and water. 
I want to charge them from a 50 volt, 16 candle power 
aocket. la the voltage too high? A. By introdUCing 
your battery, together with .ome resistance, into your 50 
volt Circuit, you can charge it. 2. How can I rednce the 
voltage from the aocket low enough to charge the cella 
to the best advantage? A. Use a wire rheoatat ora bank 
of lamps for reaistance. 8. How many gravity batteries 
will it take to charge the atorage batteriee .0 as to burn .. 
1 candle power lamp 15.to20 mlnnles each evening, using 
the gravity cella during the day time to charge them? 
A. Four gravity batteriee to each cell of ato age battery. 
'l'he propoaed lamp ia rather 1lIIllIlI ; you might use 2 or 8 
cella with .. larger lamp and run it for a much longer 
time. 

(5158) W. M. writes: I ha ve constructed 
a pair of receivere of the Bell telephone pattern, merely 
as an experiment. When I tried them I found that the 
sounda were very low and indl.tinct. Can yon tell me 
what the cause of this i a? A. Poasibly you may 
have placed the diaphragm at toe great a distance from 
the pole of the magnet, or you may have uaed a weak 
magnet. Poaaihly you have not aufficient length of wire 
00 yonr apoola, or the wire may be .hort-clrcuited. 

(5159) B. M. C. V. asks: 1. What is the 
rule to know the charging time of a given accumulator? 
Has the number of plates anything to do with it, or the 
aurface of the platea 88 represented by square inchea ? 
A. Charge your batteriee until the positive plates look 
lik" wet .Iate nearly black; when partly discharged they 
become dark red, chocolate or plum color. It requirea 
about 7 or 8 hours to charge a battery. 2. I have an ac­
cumulator for medical use, compoaed of four separate 
accumulators to be cbJIrged, connected in para1Jel with 2 
Bunsena 20 cells for 8 hours. I want to know how many 
hours it will take to charge them with 4 telegraph cella ? 
A. Four gravity cella to each cell of etorage battery will 
charge atorage cells in about the same time, 7 to 8 hours. 
3. I have two large Bunaens (2 gallona) with two zinc 
plates each ; one of the plates in each cell is nearly de. 
atroyed by little use. The connectiona are properly made, 
the 2 zincs in each cell and one of them with the carbon 
of the neighboring cell; the plates are thoroughly amalga­
mated,the acrewa firmly attached, neverthele •• the brows­
ing is very atrong in both the mentioned plates. Can 
;you help fme with your advice in preventing auch a 
�roublef I use for charging I part atrong aulphuric acid 
'to 12 of water by volume. A. The only way to prevent 
the deatruction of the zincs ia to remove them from the 
cell when the battery is not in u.e. 4. How can I know 
the amperage and'amperehoura of a given accumulator? 
A. You can determine thia only by trial, or addreeaing 
the maker, if it is one wblch is on the market. 

Replies to Enquiries. 

The following repliea relate to enquiriee published in 
the SCIENTIFIC AMli:BICAN, and to the number. therein 
given. 

BORING GLASS.-In the May 6, 1893, 
number of the SCIENTIFIC .A.JtBICAN, a cOm.!pOndent, 
M. teUs of a very good way to drill gIBBS plate. His 
methodia a good one. but II a saturated aolutlon of cam­
phor In turpentme be u.ed 88 a lubricant, the drtll wUL 
cutmore rapidly.-C. R. JOHNS, M.D. . . 

INDEX OF INVENTIONS 
For wblcb Leiter. Paten, 01 , .... 

Unlled !!Ilate. "'ere Gran,ed 

June 20, 1893, 
&ND EACH BEARING ·"HA.T DATE, 

[See note at end of l Iat about cople. of the.e patent •. I 
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Agitator. Collin. &: Mill .......................... ... 499,712 Alarm. See Grave alarm. 
Alum leaf. photo�rapblc, S. Po.en ................. 00,966 
AII���b:� e�r� ���"�

t
���.'. �������o� ��'. �'. � 4�726 

Animal aheara. A. D. Re�,,0 Id 8 ...................... 4"",\168 
f��J:!':cn�;:�����.M=��;;;Y::::::::::::: �� 
Ax making die, C. W. Hubbard .......... ....... . .... 499.998 
�:I':,"il':,'�1l:�g:cii�iWy��: �'. ��:.I.��::: .. : .. :. :'. '::.':.::::: �:= 
Ballot box. regi.terlnll:, W. S. Black ................ 499,869 Ballot reIIlaterlng device. U. G. lie ................. 500;001 Barrel. or ca.k • •  macblnefor.ettlng upand wlnd-
8aB'::r��filh·e���'�:I.i:T:iii��:::::::::::::: �=:m Battery. See Seoondary hattery. 
Bearing •• haft, A. H. Reid ............ .. ............ 499. 762 �:ri,'b�i:��:J���{v�8c�in1't�"::::::::::::::::: t:� 
Bed cba lr. J. C. Wood ................................ 600,091 
�������r::

8
J����g",,�:.��.��.�.�.::: :::::.::::::: ::,� 

Bell, electric. W. J. Murdock ........................ 6OO,11n 
Belt, J. A. Fergu.on.................................. 499J178 Belt fll8teniDg. C. D. Fuller ..................... . ... 499.� 
Bicycle frame. etc .. F. H. Bolte ..................... 499,707 
Bicycle lock and .upport combined. J. I!:. Davia .•. 499,876 
Binder. R. R. Vernon .. .... . ..... . .... ....... . . ..... . . 499,899 
Boller. See Steam boiler. 
Boot tree, M. St-ub .................................... 499{61 
GgW::,"'?fe�T� ioSr·

T
�..!:nting .. iii.;·rr .. ii.ij,ieiii 00. � 

IlI1lng ot.J. J. DJ'our .... . .. . . . ....... . ....... .. 600.057 
Box. See Ballot box. 
Brake. See Car brake. Brake .upport. J. A. Brill ....................... ..... 499.709 
Brick machine., method of and machinery for 

operating the pre •• lng plunger. of. J. C. An-
der.on.. ............ ... ........................ 600 ,047 

i�.'l.�:-�i.
d
��';v.Hio':'�.:������:::::::::::::: :=:m 

R:��\:: ::c�a::· it: Ii ���'li.iJfoliC:.:'.:·:::::: �.= 
Rnckle. trace , M. Walker . . .. ..... .. .. . ............. 600,057 
Burner. See Ga.s burner. Hydrocarbon burner. 

Vapor bUrner. Burnlnll fuel. E. B. Cox e... ......................... 499.715 
g�;;,"e::.

d ��!1;hcg=gl';�� � & Deurlam .... 499,1l32 
Can. See Preserving can. Can heading macblne. M. A. Wheaton ............. 499,9{9 
Cane and umbrella. combined, W. B. Blake ........ 600.051 
2: ��r(�: t:.�·� .. t;��o:.:::::::::::::::::::::::::::: 400.7'lS 
Car coupling. Goll' &; .T olner ......................... . Car coupling. R. Naoh .... . . ... ................. ... /.'lIt 
2�� ':o't:-!l!w: �';IRritr!�.��:::::::::::::.:::::::.::: � Car fender, J. N. Wieczorek....................... .. .81Z 
8!� fe::,��. r�

l�ii%'n�u�{g:ha:,·,;;pouiid:· · P:' 'Ii: 499.882 
Murphy ... ...... . '

'
' ............................... 6OO,Q2!l 

Car. safety. H. F. Brown ...... ....... .. ... .. .. . .... .. C99.819 
2: :!rl.!t���!'tf:!l�¥i':"k. �1)�:�Ji�::: :::: �:� 
Car aeata. device for turning the back. of. J. E. 

Grovea .. ....... ............ ....................... �063 
2:�·:{f::�· J: � ::A��.� .���'.::: :: :: '::::.:'.: ::::: :: ,u;m Cars. trus.ed trolley boardforelectrlc. H. Cochran 499,871 Carpet beater. F. L. Goodenough ............ 499.9&7. 499,res 
carpet cleaner. F. H. Good .................. ....... 00,986 
2�.t'1o�e�::G�:'e��:: : ::::::::: :::::::::::: ::::::::: ��:�� 
Cart t

" 
H. Buulter .................................. 499,963 

2�' rel<'l:t:!.
g
E·b����� ..................... '" 499.880 

Cash regl.terlng and account checking. method 
of and mean. for. J. T. Hick ..................... 600 .071 

Cast er.F. W.lfrank ...... ..... ....... ..... .... ...... 499,783 
8%:I:'I?n'i��it .. .?lil::�� separatiiig; 'F: t: 'wiiite: :�;1m 
8::li. °kC:b�:r':,b�i2'1;'e��iilcbajr:" Kii';;'ii� 499,�1 

down chair. .................................. 499.738 
�'rencb &; Meyer . ...... ..... 5OO,(ID t !lisp ay Temple ...................... 499.76i 

opper. See eat cbopper. 
Churn, T. J. MI •• lldlne... .. ...................... 500.021 
Cigar bunchlnl{ machine. F. C. Miller .............. 600.020 Cigar bunching machine. F. C. Smal.tlg ........•... 6OO.0B3 
Clamp. See Bedclothe. clamp. Hose clamp. 
gf�.

neJee S.,e: c:��r;. cleaner. 
Clock, .econ� electric. R. S. Howland .......... 499.73'1 
ggtt c�t;!��hrna:h���, �;.��em���iiitii,-.: chaiii� C99,917 

ox for, D. R. Kinyon .................. 499.839 ,A. Kwlatkowllkl ....................... 600,013 
miD", table for. S. S. Hotchkl ........... 499,lDI' o n-<lon rolled JOCk

" 
W. S. Rogers ... ............... 499,803 

g�li'a-:'�::.?�:� :o�eln�.�:"H�� hI.�:::::::::: �� 
Compass. beam. J. H. Rurley .. .................. .... 4110.999 
Confectionery kettle., apparatua for operating. 
aoo�;'�t::;;:i}:r;oir::: ::::::: ::::: :::::::: ::::::::: ::::= Cooler. See Milk cooler. . 
Copy bolder, E. H. Cllrr . .................... ...... . . 400,006 
Copy holder. Potter &; Fortney . .................... JllIMm 
c
ouq�gfcle rs:.."ro c.,"cJu�i?�.lIng. Thill coupling. 

Cultivator. D. F. Lawrence .......................... 499.746 Cultlvato�. dl.k. Brown &; Knaub ................... 499,7n 
Cultivator, dlak, E. Miller ............................ 499,814 
Cultivator tootb. F. B. Harvey ...................... 00,991 Curllnl{ iron bolder, H. Story ........................ 600.106 
8:!���.t. ,�'i��;�����: ...... ...... ..... 499,!8J 
Cycle. carrler.J. Warrick ............................ 00,810 
g::f.:,�':i.,:. :'�';;; ' tor ·,;verco.iiitiii: C::A':Van 499,7C7 

Allen ........... ............................. ....... 600.044 
¥:,:�",,���i,�'i?: j\��r�:: : ::::: :::: ::::::: :::::::::: ��N� 
Die. See Ax making die. 
Bl:: �J:,&�l'i�t:"'m�;�G?F����g:;:.�:.::: �:m 
&��e�a�:.f'p�Br h�l�aJl'fllnee!. ................. ..... 00,800 

El�r;}�����:;;�.aJ.p��.i0.,;: t: Io�g�:::.::: �� 
RI:;I��a:fc"�.ef>. �ofit���1ti·::.::: :::::: : ::::: ::::: :::: m;im 
�g�.�Yl3l�:,'i:1�L�·�n�����:::: :::::: ::::::: �m:l 
Door, elldlnlt, T. J. Vander Bent .................... 499.766 
Drainer. dl.b, C. S. Baird ............................ 499,951 
Drill. See Grain drill. 
Du.t collector, T. &; G. M. Parkinson ............... 499,799 Egg beater, H. F. Ju .... l{en ........................ ... 499.741 
Elm .hlpplnl{ Cll8e, J. H. Bowley .................... 499,71l! ,Efectrlc converter. G. & A. Ptannkuche ... . ........ 499,862 
�1���� �o'��:e�u'li'i�;. %. Ia.:Wt�rtitigiiam·.:: :: �:� 
llJIectrlcallrDal. G. W. Swartz...... . ............... 500,041 
Ele���� �':��p�ry\::W ... l/g���·I:��� .. :�� 4119.780 
FJlevator. N. Beckwltb ............... ............... 499,700 
End Itate. waROD, N. Shell ........................... 600 ,008 
Eniline. See Ga. eniline. Steam euglne. 
��������."��f�a·r.·NoJ:.°e�::::::::::·:::.·:.:::·:.·. �',� 
Eyegla •• e •. F. G. Scbmldt ...... ..................... 499,756 Fan, rotary. J� H. Jone8., , ........................... ftOO;(Q) 
Fanning mill. T. M. Hal",!.. .... . .................... . '99.962 
Fare rejfi8ter, (\ L. LOJl3n . .... . .. .... ... .. . .......... �"i46 
�'eed ... aterheater IUld oonden.er. J. P. Stone.:... !H6 Fenoo,1. P. O.oorn ................................. .. 
Fenoo, J. T. Patton ............ .................... .. 
Fence buUdlnl! machine. B. O. Jobn.on ........... . 
Fender. See Car fender. 
Fertilizer. M. A Golo.elelf .......................... 600.100 
�t��hr:"1'.�\lfla:B�.I��:::.:::: : .: .::::: ::::"::::.::: :=:Ws 
Fllten'if, apllaratu. for beer or wine • .  J. Hornung 499.883 
=:� tI�·�JlceoFrr'��':'g·ii18tOrted.'F: 8: tw,1rl8 Dante .. ........... . . .......... .................. fJOO,OIi6 Flm _pe, G. Lowen.teln . .................... ..... � 
�=re-.to�t&�I':��l'diiili:W;·H:MiiietC.·.:·:.: 9.'1 
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�l:�I���?rT:a'tI�!c.�::::::::::::::::: : :::: ::::::: :::r� 
��l'l'i.::t����e\X-I:�'t�er::::::::::::::::::::: =:� Flu.h tank and manbole. combined. Eo S. Hyde . . fiClI,tnJ 
Fly trap. I. J. Edge ........................ ........... oo,m 
�l���:.�

k
:tt%�:l �:!ei(ir.·A:-.n:· lac;;.;:.' 499.Br. 

Fur':;�':,·.,-: . Se,,' Hot ali furiiace:" .... '. . ............ rro.OO% 

�:;:;·ii;"r.,- ��;,ew:H:ii·.;.;a;;�::·.::::::::::::::: m-.r:& Garment supporter, G. E. Adam .. .... . . .. ........ . 499,173 a:: burner, Hartmann &; McKee .................... 499. 731 
Gate -:ngbn,;; CB.vdi!���.y .. End' iiaie:" iWiw"Y 499.\186 

gate. 
a:�:: �.JD�&���ii:: :::::::::::::::::::::::::::::::: = 
Generator. See Steam generator. 
G1"f�g C!��:IN� :a:::;,�: �elnl. �r

G��� tw,918 
g���em��:���;,fa.rl��j�ileiii:::::::::::::::::::.:::: = 
gg�:���::�ft�:·lr:J:&�l��r:::::::::::::::::::: �J 
Grain binder, M. &ne ....... . ........ .. . ......... . ... 499.8111 Oraln drill, L'<'l&'ent &; GUOOI't ......... ........... .... . 99� 
g�i�,·fn!����

,
.�·.�:_�.

o
rse::::::::::::::::�·�: 1r::m 

Grate basket, E. J. Jahn.on .......................... 500;008 
g�trigl��a�':!ctrj,�I:!��:8is: W: . Bright'. :.:::::::: �f&f Grinding rlug. A. M. COl'hlng.. • ................... 499. 714 
=�,;I��:.o��li��r:e��.��· ................. . 
Harne •• fa.tenlng. S. H. Hall8 .................... .. 
�':t:�

d
����

r
p.
F
F.
B
w�l'i':��·.·.:·:.·:.·.:·.·:.�� 

Harve.ter, beet, G. A. Farran ...................... . 
Harve.ter. corn, G. N. Cleveland.............. ...... !XiIi Harve.ter cutter, W. E. Ba iL ...........•.......•... 499,963 
l'I��I::�ema�feO:d�:�J�t��f:r�· "I!ln"e.iter:··· 41l9;8S7 Hlnlle, 8�rlng. C. S. Van w

�
ner ............ ...... 600 ,086 

m�'i�a"se:t���"l,e��Yeh IC e. F. O. Frll8her . ..... 499.980 

tlg�::."��:�'lCF�c.;rn�
t
:��

.
::: .

. :: .... :::: .. : .. ::: ... �: .• : ::: �� 
Ho.e band. L S. Goldman ........... ................ 499.� 
Hoae clamp. H. B. Sherman . ............. ... . . ..... .  499.100 
mte,J�'::'...i:. r!c�'A�ia'r..,�.�.�����:::::::::::.::: �= Hotalrplpe,J. P. SChalfer .......................... 499;86l Hub borIng macblne, J. Zimmermann .............. 499.m 
Hydrocarbon burner, W. H. Clarke ................. G9.1ld8 Hydrocarbon burner. J. Darby ...................... 00,7l1O 
Incubator. J. B. Hallin ............................... 499,9l!U 
Index, rotatlnl{. R. N. Brock •.................... .; •• fIl9,OOO Indicator. S ee>ltation Indicator. Kltcben cabinet. T. R. Cbamber .................... 600,1IM 
ID:Jir!1�� ���tl·��e�bt�: � �l O�!�d iDa: 499,

88
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chine for. H. J. Grl.wo IN •.•.....•.•.............• 499.729 Knitting machine electric atop mechanlam. F. Hammond ......................•........ ...•..... 499,921 
��g�m�t:�H.).j.\\r���rr.:::::: :: ::::: :::: ::::� Knockdown chair. F. D. O'Keefe .................... 499.7ll8 
Ladder. Meaaer &; Cox. .. .. .. ... . ................... 499,881 
��":.rlo"(;\:,g:=n�t:recr.1!�:�. ���� 

.
. :.:.::: tJ:l:� Lamp. incandescent electric, W. E • .N'�kerson, 

600.075. 600,076, 500,0'/8, 6OO,(}'l\/ 
��' �fi:�d

:I���i���c���I.�t�ker.��. � .�::: �:&g 
Lamps, mode of and means for renewing the ftlaa mente of electric Incandeacent. O. A. Frel ..... 499.916 Lathe. engine, O. E. Perrljto ........ ................ . 499,929 
}!;�t f�ft�:f .. "\v�:���:t.�·.�·.��?�:::::::: �� 
Lock. See Bicycle locI<. Coin .controlled lock. Trunk lock. Whip lock. 
Lock,J. Witt . ......................................... C99,'!'l1 
Locomotlveash pan, J. WIlliam .................... 499,866 
tg�m���Wie���8{e�·e��:::.·.·:::.:::.�·� �:� Loom .huttle. aelf-threadlnlt. J. A. Gendron ...... 4119.78f Loom., reed .upportlng devloo for, J. W. Cheney. 499,870 
Match maklnl{ machine, C. M. Bowman .•.......... 499,7,'7 
Matcbe •. maklnA, C. M. Bowman .... ................ 499. 71& Mea.urlng In.trumen� dl.tance. J. L. Baillie ..... '911.9611 

�:t :'JK.r.:rF?C��hle't:,J.g';i.::::::: :::: :::::::: ::: ;� Metal bending and twl.ting machine, J. C. Het-
Me�f

n
lie'-'tii,g",,' p,;,raiiiti· iinir jiroc.;.o; ·.iiootii·,j fIl9,'133 

batb. Burton :lAngeI]. .... .... ........... . . ..... tw,9tW Metal, mac hlne for folCling and cutting .heet. of, 
Me�i�ii.�?�":'';il·';ci· or' forired; 'X: 'Ii:: 'HUi,i:: ::::: :::m 
Milk cooler. (). L. Knesl&Dd .... .. " .................. 400,8(() Mill. See Fanning mill. Wire rolllnil mill. 
MI��1fIU':,��rJ��n .. llI:'.lD.o�.I�I.�.' .. ���:'. t��I� .�o:: 600,012 Mouldlnlf compound. J. Rowbotbam ............... 499,753 Money drawer, electric alarm. Walker &; Bedford j99,8t\& MO'quito cap, Pocketoltdoor, E F. A. BU8hnell. tw,1I66 
Mowmg or reapln g mach iDS cutting app8l'at us, I. Case... .. .......................................... 499.1167 
:::�'i#dl�rt�l�tp�eu����·:: :::::::: :::::::: ::: :&'1:7: Nutlock.J. W. B.Cook ......................... . ... 499,rn! Nut lock for vehicle axle., N. E. Bradford ........ 500,006 
Oar lock for .elf-featbering oar., W. J. Ge •• art.. 499,7:17 Organ bellow •• mean. for operatlnl{, Klock &; 

Steven ................. '" .. ... . ..... .. .. ... . .. ... 600.009 
Organa or plano • •  pedal action for. Klock &; Stev-en ........ . ... ........ .............................. 500,010 Organ., .well pedal acUon for pipe. E. M. Skin-

ner.. . .................................... ......... 600 .040 Pad. See Stair pad. Truaa pad. 
�:ft�

o
�",�c���eti:::::::.·:: ::::::::::::::. ::::�.: ��1 

�:��t ·s:r�o,:�grl�����'�· ���:':::'�aii:"" 500,(113 
Paper cllp. J. M. Keell ................................ 4!l9,1l24 Paper. drawing, C. Scbaeull'elen ........... . ........ 6m.1l!1 
�::��D � =gl::�,

T
j,�:��· .. i�n,j 'lor; 'X; 41l11,8I

8 
Aldrich ............................................. 491l.61J6 

Peucll.lead. B .  B. Gold.mlth ........................ 600,001 
��grg:;:C�'b�ki�r.

E
8.1';?�Eliiier : :::: :::::::: ::::::: t:;8'llI Pbotographic camera. B. G. P. Moller ............ .. 

�BY��l�f:.I'hg���.hJS�'\v.. §t;,����::::::::::::: :=, 
���. w�ee::'°l�lfi. ��n ............................ 00,766 Planter and dl8trlbuter. combined. J. A. 81m-mon •........•..................•................... 499,856 
Planter. cbeck row. A. G. Anderaon ................ 49!l.61J7 Planter. corn, R. Boyd ............................... 499,1� 
�\�':,\��;.�g�i!i,�f f�r�o.�r:ng: c: iiom;,ati:::::::: :=:: Plastering lInl.h. E. A. Bron.on ..................... 499,'no 
Pller •• A. L. Schollhorn .............................. 6OO,lffi 
�l.'::·:ri';."o"IT

I
�lr .. AJ���� i}; Moore:::: :::: :::::: : :: :�:= 

Plow. sulky, \). Anderson ... , . ...................... C99,868 
��io'll' ���: � '6= 'l.n.':,'.::::::::::::::::::::::.:::: == 
�g�i�r�: ��ff.'n::t ��;i1.;n;·jr::::::::::::::::::::: ::::� 
Power tran.mlttlnll: mechanl.m, .T. C. Henry ...... 6OO,llOD Pre.ervlng can. G. P. Hprndon ...................... 499,724 
Pre... See Printing pre ••. 
Pressure devices. apparatus for operating fluid. . 
l"I1Jte'!;.���� .. D:R:·Etii.jiriii:::::::::::::::::::::: �m 
Prlntinl{ pre ••. :r. R. McDonald ...................... �.749 Propeller or blower. C. E. A. Rateau ............... 600,080 
��I:,l��::.

e
:!rt� ,hf��\{Y·::::. ':::.:':.':::::: =:� 

Raek. Bee Diaplay rack. Stock rack. 
Rallway con.tructlon. R. W. King ......... ... ...... 499.925 
Railway Il:ate. R. C. Dougla .......................... 499,878 
Railway JlT8(1e cro •• lng deYlCe. electriC, J. B. Stewart ............................................. f99,lQj 
Railway 8Yftem. electrlc,J. C. Henry ....... . .... __ :;00,068 
Rall ... ay 8Y8tem, electrlc.C. J. Reed .... ............ 5OO,I� 
�ll;:��

r
gl�:�d 

e
��i iOrc;,I:�rl:j: if'H';,;':; �&\X Recorder. See Time recorder 

��::i� �g 
:ffa�"e"�t�' �n��eCfr.),(': 500,107 Kokernot ................... . ...................... 600 ,012 

Refrigerator, beer barrel , A. B. Kokernot .•........ 511O,(M 
�e!r.�t�.!.'1-�!'�'1!r:r�ck, G. L. Lob.lt .... 4OO,8U 
Regulator. See Electric motor regnlator. Wind-mi ll regulator. 
��et ���!.':."ie��:::����.�: ..... ....... 499.1� 
lI<Id. See FI.hlnlr rod. Roollngcomponnd, A. Monroe ...................... 1iOO.1lU 
Rope8ocket, D. W. Black ... .. ............ ... f99,l16t. 4911.006 
Ronnd8bon t ,  L. P. Perew ........... .......... ...... 499,800 
:��::e�.:.·�ilat.��·.:·.:·:.·::.::::::·.:·.:::·:.:·.::: = Sll8h fll8tener, J. N. Enwer .......................... 499,913 
�:;:h��ev�:.

y
6:·liCia,:.d;;Ii:::·:: .·.:· ::·.:·.:·.::: =:fi Saw tootb, curved"4!:endall &; Ca •• ady ............. 499.8Il6 

t:re':I:=t1fc":fOOt��:giiing·:c·.·F:WOOd::: �.� Bcalll, weIBbIDJr.J.J. Hlckllr ................. ",.". � 



14 
flchoolBeat. and de.k. G. W. Peek............... .•. 4.00.851 
Bconrer. See KnU'e or fork 8courer. 
Screw cutt/ng machine. J. A. FIeld . ... ............. 'W:K1lI 
l!".:.t� %':,�t� 'f.:::.!'t w. W. TuCker . .. . ..... ... ' 500 
Secondary battery. F.O. Norton .................... .w.1W! 
Seed. machine for daUnting cotton, F. W. Cra ..... '99.813 
seed •• machine for removing Un. from cotoon. 

M. Moran . .... . . . .............. . . ........ .. ........ 500,1!f.1 
Separator. See Grain .eparator. Separator. J. 111. Finch ................. .............. 499,916 
Sewer pipe ventilating cap, Bradley. Jr., '" 

Auam . . .. ......................................... . �,9M 
�:�;::g��:.�un�I?I·w:·ii&ier.:::::::.·:::.: =:r:: 
Sewing machine thread cutting attachment. G. W. Balter .......................................... 600.002 
��::::: L�"l'. -\���f. �����' ...................... ... 400,706 
�l:l:l: =:�.

e
j�';'k:�:?.-.�:���::::::::::::: = 

��;·t�t�;,�:·"t�.;iiso;;:::::::::::.·:::::::::::::·.: �� 
Sboe t ... tenlnlt. I .. G ay . .. .... .. . .......... . . ... . ..... 499.983 
Signal. See Cotlln .Ignal. Klectrlel.lgnaL 
t:�. h::'<:'\b� '!f�I' tnla

S
�=tus 'tor 'prodiiCizig m.9t2 

naphtha, E. W. Stanton .. . .... ..... ... ..... ..... m,782 
Bole and heel plateB. maehlne for making. F. 

Davl.on ........................................... . 
Spectacle or eyejtl .... frame, N. Lazarua ......... . . 
Spmnlng Dler, J. Good ......... ...................... . 
�f�:geg�l���l'3!':�eaiiu���f:�·A: Farland:: ::: 
Stair pad. mitered. � G01dman ..... : . ...... . . . ... . . 
Stalk Or trash cntter. M. W. Lane .................. . 
= d.' g.:!'i�,,d'�\:!��, G. F. Skinner ......... .. 
Stand. Kadletz'i Stocker .............. ............ .. 
Station Indl""tor, SkellY & Nell.on .. . . ... ........ . . 
Station Indleator. Stewart & John.on ............. . 
Stave sawlnll machine. Hawke. & Hentey ........ . 
Steam boller, J. J. Hahn ........................... . 
Steam bOiler. R. O. Varurbn ........................ .. 
��: =f�g:;��'W.lD�:.?���.��:::::::.: StOOk rack, A. Seebelller .. .... . . ... . ............ _ ... . 
�= :;:ri!�f>�l''':''��'i;;1i .����;.��::: :::::::: '.:::: 

r • .t�I:.ax�
I
I'l����ldt ....... .. . ........ .... .w,B9Z r Toomey...... . . ... .... .. . .•. .. . .. .. .. .. ... .. 499,BOO 

. �m.�p���.��.���.����UC:-rf5. 400.186 
Switch. See··De.k .wltch. 
Tank. See Fll18h tank. 
�:=-":::�e 1i':

l
� ';';8ii8.tti�: 'j:Jio: B�il}: (99,tl1l 

TeI�h�eei·Cb;.;;g·e.· X: E: ·McCiB.i-8ii:::::::::::::: 
Tbermomoter. A. O. Nordstrom ................... . 
Thill coupllug, A. P. Dod j(e ........................ .. 
Thill conpllDK. B. F. Lewl .......................... . 
Thill support. W. H. Mu.ham ..................... .. 
Tie. See Bale tie. 
Tile, C. R. Lamb .................................... .. 
Time recorder, wf}rkman'B, G. F. 8alle. ............ . 
'!'lYe&. cover tor pneumatlc, O. Toomay ........... . 
��:h�id�i-.�'fi:·G;.ri1izU8::::::::::::::::::::::: : 
TraCks, ero •• ln device for 8treet car. Shay &; 
Tra!=r;.f�oi: ii: 'Rowarib:::::: ::::::::::. :t:OO.im; 11= 
�Bey s:r ':Ii=.rr. L. Splllmau .................... Coo.1M3 
:gu�t T.B�e�':e:::::::::::::::::::::::::::::::::: �:� 
Trunk and ,,",uch, combined. M. F. W. Ulal.dell .. 400,704 
Trunk loek, W. J. Davi . ................ . . . .... . ...... 400.911 �. ��-Jbg� .. ..... .. .. . ... .... ... ...... . 499.tm 
Tubing. Hell:lb� G. Commlchau ..................... 4oo,7t3 
Tu���f�� . . � . . ���.�.����.���· .�' .. �. 400.1177 Type wheel. Eckert & Scott ... ...... . ...... . . . . . ... .. (99,911 
Typewriting machine. F. L. C ........ .... ........ .... 400.717 �=;�m= �:��:�:. e��':;' ���

e
�:

. Bt·e�;'ii. =:1': 
V:=�:�a:���Wil��g�:. ��

r
:.�: .�?����'.:'.:: �i::� 

�:l� d���J: ,f
e
ft!wUi:·.:·.:·:.:: :

.
: .. . . •. 

:: .•. :
.
:: .•. : 

Valve mechanl.m for IlIB ellRlnee, R Warden ... . 
Valve, SIlfety, A. O. Meady ........................ .. 
�:���e="tW:·MOAkitir:::::::::::::: 
�:t�����:�'a;;B��%1!:>.":::::::::::::: 4 ,� 
Vehicle Wtl::kt,C. L. Wledrlch ....... ...... . ......... .w.813 
�:��� it��t:;

r
.�.���� :: .. ::::::::: .. :: .. = 

�:l��: �'=:'�g�'rie�:.�: ��.
t
.��::::::::

.
::: ::m 

VelrJ�� .. ';.�
I
�,.��.�.����.��:.�:.� 

.
. � f99.S2' 

telveteen. or other pile fabrlco. tra1lAlt frame 
A. Bancroft ................................. . 

V • L. N. TODD ............................ . Sberman ................................. . 
;'IIf(OD. dU:;;i:.::'a�f�e:l COO�ei::::::: :::: :.:: :: Qo9,800 Waist IlIU'ment, (). UebeL ... . ........................ .w,861 
W

"B':fn��.I�:.��� �.���!�� .. :�:.�: 
Washing machine. J. Ren.on ...................... .. 
WashlnR macblne, F. Sweet ........................ . 
Washtub. J. De GrolL ............................. .. 
Watchea.e. G. Schleolcky ........................... . 
Watch .tem-wlndlng and .ettiQll mechanism, J. 

W. Ru.bton .. ... . . .. . . .. .... . . . . . .. .. . .. . . . . . . .... 499.764 
Water heatlDK apparatu •• A. Scbler ................ 4.00..!!!!! 
Watering stock. de"lce for. W. A.Mund.y . .... . . . . 400,01"( 
Wheel. See Car wheel. FIfth 'trheeL Type wheel. Vehicle wbeel. 
WhiP. W. O. Daniel ...... . ......... ..... .. . . .. .. ...... �096 
;g�f':' ��1r;.��!1l1;.. . iiUWUiSCiUrtDir;"iL' C:' ,003 

H n.on ............................. . .. ....... . .. m: 
;rl DlI\Il��"f!:a:,�?Jf.�':�::::::::: 4 
WI gulator, H. J.' nallll' ................... . 
Wire De ng macblne. J. G. Bower, Jr . . . . . . . .. . ..• ;g:�'Htn\m"ftr.I¥i.�.r�ftfi..':i/'::�:.�::::::: 600.= 
:�';,"n�t':"tcS=' fdj��::re

n
wi;';ilcb:·· ·Aciioiii .. tiCi 499,9&6 

wrencll. Flange wrench. Pipe wrench. 
Wrench, lIl. William .. . . . ... .... ... .. .. .... . ... . . .. . . 4lI9.IIU 

DESIGNS. 

TRADE MARKS. 

Ammonia carbonate. MIChl� Caroon WorD .... . 2II,ll3iI 
B

e
aru�o ":iig'�':ato����aPt'l�

e
��=: 

Bllll�:.Fi:.:�r.:'YBr';i.�";1(;t:ii&iie.:coiiOiider· CO;,:,: � 
IJ8DY . . . . . . .. . . . . . . . . . .... . . . . . .. . . . . . . . . . . . . . . . . .... . 23.218 

WJ,S"ro;
r
h��v�£t:.�ro J.��= �'?��i 23,Z16 

w. D. �nter ....... .... .. ....... ....... 28,2&Sto lII.m 
Game, pa,rlor. W. ·A. Walker .. .. ..... ....... . ... ..... 23;131 
Lamp. and. lantern., tubnlar, Steam Gauge and 
pe,.�::'�.?'-#I'lt'f.':� navii; iiiOOii, &; Q, .... '::. ':. :.::.-Remedieo lor certain named dl"_ u:temal 

and Internal. C. I. Hood ... ... .... . . . . .. . .... ...... 23,lIIIl 
Re

'Y.�QI�� . .  ��� .. �.���.�����.��.
I
.�.� 23,229 

Remedyfore<l2ema. tetter, .unbnm. frecklee and 
other blemlshe. of the oomplexlon, 8. A. Rich-
mOlld .. . . . ....... . . . .... .. ..... .... .... . . . .. ...... ... 23,200 

R
e
,� ������.':'. ��������e�.����: 23,228 

Salve. G. P. Ben.on ............... . . . ... . ....... ..... 2!I.2S:I 
Skins, cal� kid. and� , Burk Broth ere ............ 23._ 
�fn=�'it ���� o�Ut�...wn.?:�·Piiiiie 23,1!2'l Company . .... ........ . . ... .... ........ . .. . ......... . 23,234 

ORIHNAItY RATES. 
InBlde I"a.-e, eac .. ' .. 8erllon - .. ,:i cen t. aline 
Unci, !'nlle. "nch In�e"rloll - - - - 81.00 .. line 
pr- "'(tT }t.()nUl Cla88eB of Ad11,.,.tWtern�nt9, Spt!cial a11.d 

BilJJur rnt.R __ (Ire "'t'qt,irfd. 
The abOve are chllrl'e. per .... ate IIne-abont eight 

word. per line. 'l'bl. notice .how. the width of the line. 
and 18 .et In agate type. 1!ln!rravlng. may head adver­
tisements at the same rate per agate line, by measure.. 
=r .. e't !re

�:I� or:·ttll!
d
�

rt!:u."l"�to T'{::da"; 
momlmr t.o appear In tbe tOllowtDIl_weet'B leHue. 

Patent Foot Power MachlDlerv 
Complete Outfits. 

Wood or M.etaI workere withont I!te8In 
f:1:ef 8I1Jca: s'l.�ooeB�rom,:,;: �e� LABOlt �f�l ilrG �cbill"rl't 
ate.t and mo.t Improved for pnwtlllllJ 
Shop Use, a .0 for Indu.trlal School., 
Home Training. etc. Catalogue tree. 

Seneca FaHs Mfa. Co. 6116 WatE!l' Skeet. Seneca :tr&lls N. Y. 

\tv I LS 0 N OvED IRON S S,ANDA IMPR, PLANER . 
I 

R D S I Z E S �c W. A. WI L SON '[P, IN STOCK. RIVEn:3� ROCHE"T"" NY 

IMPROVED LATHES MODERN 
ENGINE DESIGNS 

� Foot Lathe., Tool. and Supplle.. Catalogue Free 
Sebastian lathe Co. J��Nl�fN�u�1·r.fl'iH�.':' 

KING OF THEM ALL. t .. Page: Cat-loguft 'ttle. "!rents lhlltel. 
MONARCH CYCLE CO. ........... 4Ka1o_Sl ... CHlIJ .. OO, 1.:.8."" 

................... 

)UlnJ7 .. artmllD BY 
WILLIAMS BROTHERS, 

ITHACA, N. Y., 
Mounted and on Sills, for 

deep or shalloW wellB, 
with steam or horse 

IGE-HOUS"� AND COLD ROOM.-BY 
1\. G. Hatlleld. With direction. tor con.tructlon. Four 
engraving.. Contained In SI'JENT'I'IC AMERlCAN SCTP-
ElD���J:f�':n ilrne!:J��11�,::ent.. To he had at thl. 

OIL WELLSUPPLVGO. 
91 &:: 92 WATER STREET, 

PITTSRtJRG, PA. 
lIlannfacturers of everythlnll needed for 

ARTESIAN WELLS 
for elY'��c;:.e���:;;�r�= Tests 

DrlUing Tool •• etc. lilt08tmtoa 
catf���t8�: :::';:::!t�U-

Rubber Rolls and Wheels. 
Power Wringing Machines, Drying and Ventilating 

Fans. An lItyles of Trucks made to order. Catalogues 
tree. GEo.tGlfl J'. e],ARK, 

BOl[ I., Wi ...... or Lock .. Conn. 

The McCONNEll 

Gorm Proof Filtors 
REMOVE MICROBES 

-AND-
All Klnd ll of Dlaealle G ermll. 

I, a �m.,. anti Cooler Comblfud. 
The Ice "" it meltA I. Dltered. 

No othergravitylllt.er doe. this. 

The MCConnell FlIIer CO. 
BUFFALO. N. Y. 

SMOKELESS POWDER AND MAGA-
zine Rille •. -By L. G. DuH' Grant. An Int-erestlDJZ paper 
��!�� ����:�:::.lO::A��':.�':�orm���l���u��: 
with. Contained In BCJENTUIC AMEHlCAN SUPPLE­
MENT. No •• 8D� and 893. Price IDcents each. To be 
had at this oruce and from all new.dealer •. 

New Full Mounted Lightning Screw Plate. 
Sand for CatalOllue. 

" {' co"", fi'''!' "'� (£f:f1m'I!�r�J:Jr;(r '-'� _. ' 

,\,��, :��->. � - ..;}}) ' , 
/5 .. \1(,).: .. '\, �' .... ! �� l:J(�L' (�II� " - --

-
Wiley & R nOllell Mftr. GreenD"d,M""�., U.S.A. 
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8TEVEN� PATENT 
WINe FIRM JOINT CALIPERS 

Wltb Wlntr and �et !!Ierew. OUTBLDE. No. 56 B. 
Price LI.t. bY mall �.tpald. 

8 Inch, 11.00 114 Inch, 11]{) 18 inCh, 1'./.10 
10 " LlO 16 " 1.75 I) "  z.r.o 
12 "  1.a> All hilthly pohshed. 
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����t2s�� ftu to all. J. Stevena Arm. & Tool 
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After being on the Market Seven Years pr- ESTA RJ.I�HEI) lfoj<lG. 
The Moat Popular Scientific Paper In theWorll1 

OnlY 83.00 a Yellr, IncJuolhlC POllt .. Ke. THE AGMI AUTOMATIC ENGINE AND BOILER 
STILL LEADS! Weekb-:J� NlIlnbeTII n YeIlT. 

Hal to Four Horlle Power. Marine and St .. tlonal')'. ThIs widely elreul .. teol and .plendldly lIIu.trated 
paper I. publlohed weekly. Every number contalDB six­
teen _ of oaeful Information and a large number of 
orlllinal engravln�. of new Invention. and d.lscoverlee. 
repreoentin EDKIneezInR WQ!'ko, S_ Maeblnery. 
New Invention •• Novel tie. In Mechanlco. Mannfactarw, 
Cheml.try. E1eotrlclty Tel"llTaphy, Photography, ArcW­
tectore. Agriculture. HortleoJture, Natural IDatory. 
ete. Complete II.t of patents each week. 

For eltber Natural Gas or Petroleum all Fnel. 
IY" we:> mXT�'&' :E1V_U:B..A.wom. 

ROCHESTER MACHINE TOOL WORIS, Brown's Race, ROCHESTER, N, Y. 

THE COPYING PAD.-HOW TO MAKE 
IlDd how to hse; with an engraving. Practical dlrectlODB 
how to prepa,r9 the gelatine pad, and aloo the an1Jlne Ink by whicb tbe copIes are madtll. how to :p'P1Y the written 
��':.J�: �N�� 

t
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��'t��: 438. Price Woento. For aale at thl. omce and by all 
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BIRIES' WITER EIERY 
TOOL BRIIDER 

Has DO pumps, 
. no valves. No. 

piplng required 
to supplyltw1th 
w ater. Always 
ready for use. 
SImplest In COD­
stnlct1on, m 0 s t 
efflcl_t In Opel'­

Bend tOI 
Catalogue and 
PrlceB. 

MASON & HAMLIN 
SCREW STRINGER 

One of :���'y,����� In the 
K.eePII the Plano In Tllne. 

Mneb More Dllrable. 
Quality of Tone l'arer. 

IF' �Iv IUUlltrated C .. !oIogue unt on aJ>fIIi<:aUon. 
Ilaeon & Bamlill Organ & Plano 00. "':'=-=-I!!!!f lr.I.l TREJIlONT ST., BoSTON, IIlAB&. 

VOLNEY W. MASON &; CO. 
rRICTIDN PULLEYS, CLUTCHES, and ELEVATORS 

PROVIDENCE, R. I. 

PRESS, sa 
La.'rger alze, for cl.t'cularo ... 
Small newopaper pl'l!!l8,N4. 

Money savel' or money mak­Ing buslne..... FoIl printed In­
• tJUetlOIlll. Send stamp tor 

c:.:w�� '!ft�';t.l:.i��,:. 

Terms of S"b.CI·ll>ll oll.--Qne copy of the SClBN'­
TUI'IO AMlI:llICAN will be II'lDt for", .. 110",-62 numbers­
p(]<!tage prepaid. to any 8ub_lher In t he United StateR.. 
Canada. orMenco, on rpcelptof rh"ce dnn .. n by thB 
publl.her.; .Ix montb., ,tOO; three montb .. J1,oo.. 

CI .. b8.--I:!\lOOI&I rateB for .everalnames.and to Poot 
Maatenl. Write for particular •• 

The .&teot way to remit Is by Po.tal Order, DJ'Ilft, 0' 
Expre •• Money Order. Money carefully placed In.lda 
of envelopee •• ecurely sealed. and correctly addreH9<l. 
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alilettero and mllke all order .. drafts, eeo.. payable to 

III [)NN & CO., 3ft! IJ"ondwny, Ne", Yo ...... 
---0---
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ItitttUftt �mtritan luppltmtnt TI1I. I. a .eparat.e and dl.tinct publication from 'rBli 
SCIENT'l'IC AMERlCAN. hut Is uniform therewith In .Ize. 

I every number containing .Ixteen large _e. full of en­
ravllll<ll. many of whleh are taken from foreign papers 

and accompanied with tnmaJated deSCr iptions. 'l'BE 
tJCTlCNTIJl"C AMEIUCAN SUPPLEMENT Is publlBhM week­
ly, and Includes a very wide ranlle of contento. It pre­
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factnrlnj! Indo.trleo. Sanitary EIlI!1neerlng, A rlcnltnr9 • 
Horticulture. DomestiC Economy. Blollraphy, MedlcIJl�. 
ete. A vast amount of freIIh and valnable Information 

PHO N 08 RAP HI obtalnahle ln DO other publication. 
'1'1 .. moot ,,,,pot/m,t E,,(}i" ... 'in� !Vorl". MecblUllmlA" 

FOR SALE. and Mano:factures at home and abroad are lIIu.trated 
and deecrfbed In the SUPPLEMENT. ADnJUt88, Price for the SUPPLEMENT for the United Statee, 

North Amorim Pbonognpb �.' canaa. and Mexico. �.OO a year; or one copyotthe 
EDISON BmLDING SClENTll'lC AlidlUlICAN and one copy of the SUPPLlI:-

New York. MENT, bO�h mailed tor oneye..,. to one addreBB for 17.00. 
Single coples. lOcent •. AddreBBand remit by pol!ial ordlD', Haaonlc Temple Bldg., _ money order. or check. 

==-::-_=:::--:-:== ___ _____ C_b_l _c_a.:,c_o. M1JNN & CO . . 361 Uroadway, N ew York. 
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Iu� or Iroa aoA IlIetI �uildiuA <!dititl'u. 

'. STORAGE TANKS. 
OUICK, 

3d Floor, Rooltery Bldg. 
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MECHANICAL Jt�'!Ut� j{l!uJ!lg.B4!�lc�le� To belrln. studentA only mied know how to read ... nll write. DIPLOMAS Awarded. Low Price.. Send for FREE 
C1roula.r to THECORREBPDNOEHCESCHDUL DF MECHANICS. BCflANTDN, PA. 

THE BClJ:.NTllrlC AldERlCAN ARC B , T E C T S' AN" 
BUJLDliRS' JIlD'T'ON Is losued monthly. J21jO a year. 
SlnJrle copies. 26 eente. 1:'hlrty-two I .... e quarto pages. 
forming a IarKe and .plendld M .... aolne of Arcbltecture. 
rlcbly adorned wltb e,tg,mt vlate! in (:111m· ... and wltb 
other line eDllI8v1D1lB; R1ustratlng the moat IntereatlnJr 
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allied snhjoota. 
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peropectlve and I n color are given. together wit» :PIIln8, 
De.crlption., Loeatlon., Eetlmated Coat. etc. 
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!'! H I  Walnut ,;tt .. I'blb.delphla. I'a .. U. l!l. A .  
prOUT new and Revised Catalo)!',., of Practical and 

8cientiftc Booke;, 88 p&les. SVo, and OUr other CatalOllues 
and Ci.rCUtar8. the whoJe coverlDIl every branch of 8ci­enoe applied t.o the Art8. Bent free and tree of p08tt\1le to any one in any part of the world who wHl furnish hie 
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m!nG�fl��t�::� h'b-
trated hy Marion ,atterfee. crlptloDB ot 
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Uhlr.'?�:,:uglICJx!'!r:c A.��iCAN, 361 Broadway, New York. 

" ORE BREAKER �!eitJ up to 200 Wl!!I per hour. 
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SCIENTIFIC EXPERIMENTS. - DE· 
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C,ARBUTT'S � DRY PLATES 
��o "CELLULOID" FILMS. 

&1JOO\aUy �� w��bPo�=!'u':::n �'."hJner.J and 
T H E  M E C H A NICAL TRADEs. 

De8criptivePri ooList mailed _ For oaIe by aJ1 lJealen. 
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KeJ_tout DlJ flateand film Wort., "a}lIeJDII�. f.UlIIlelp.ia. 
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Tl'evol' Mf •• Co. 
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ELECTRIC SUPPLIES 
MOTORS, and 

DYNAMOS. 
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The Best Mechanical Help ,An inventor, investigator or experimenter can have is a great achine shop, whQS8 business is (first) to do regular workt and 
(second) to help develop ideas. We nave 
that shop, and have put what we have to 
!laY in a primer-will send it. 

THE JONEI:l BROTHERS ELEC1'BIO CO. CIN"rl, O. 

or canse 
wil1g!ve,."u 
at once as we ehaJl 
sa,mpl ... for l!:.tty c1&YS 
THE NATIOIAL M,,.I 
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334 Dearborn Street. OHIOACO, ILL. 

J eituti fie �lUt�i,au. 
* THE . , MUNSON " TYPEWRITER. * 
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16� S. La !!lane Suee .. Chlcnllo, 111 •• U. S. A. 
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!!!��w�P�\�1f:�1�\����t!:l�! THOMPSON IMPROVED INDICATOR 
Ele triCa1C1';!JEnglneerfngandChemI8try. Exten8lve Manut&Cture<l 80lely by PROPOIW .& I IW M"chine >lbops, Laboratorle8. DrawilljloRoomo Llbra.y. A . St G C �t1It. � �. 
Expenses low, Addre.. H. T. EDDY. Prest. IDcrlCan cam angc 0' 1 

The New Palmer Fan sE���e=e���!Il��ndr..!t ����It� 5,000 IN USE. Colonlal 8ecretary on or betore the 15th day ot AUllu8t 
MOTOR, Price $5.00. Adopted hythe U S Navy next, fora leue 01. the St . .John'8 Flr8t Class Slmp.on'8 

CaBti 8 and Parts of all Motors on all the gov";"':"ent Wo������th,��;��,!°J'/�h:r�e"n����t�=: deocrlbed h 620 h " h orul8er8 and gun- ��7tl�:to' wate�e�� \"hee�tft�Nt:l\ld:l\t I� boatstobebu It. built ot concrete. pitch �Ine and oak. and 18 in fOOd 
:ro�I�'t; ar.h����::;Yre�::l'rull£� ��g':,em'�e�!,� 

ELECTRO MOTOR. SIMPLE. HOW TO 

=�r d:�I? MM a:J'g�����qC�t�o� �,,��;,.��� 

POP SAFETY 
VALVES, 

STEA.M PRESSURE GAtJGE� ET(J. 
34 Chardon Street, Boston, Mass. 

modation, ln a brick building 400 feet long, 30 feet wide and 16 feet helgbt ot wall. The shop 18 provided with 1 vertical drill. I punch and shears, 1 set plate ro1l8. electriC I1ght plant.andenglne and boller. wltb nece8sary shattlng. In 8eparate brick building on the ... me 81de of the dOC� 18 th�um tng In8tal ailon, con818tl� �� 'Y.;,�w{'\ff'seDJII�\:J.) '::'�o�a\l�h" ��g.I_ 
amateur8 to make a motor wnleh mltz'ht Ie driven With 
advaDtage by a cUlTPnt derived from a battery, and 
Whlcb would bave 8utllcteD� puwer to operate a foot lathe or any machlDp, requt:riIlR not over one man power. 
" Ith 11 figures. Contained 10 �CIKN�I:rJC A.MICRT(, AB 
SUPPLKAU,NT. No. {lol l .  I'llce 10 cent8. To be bad at 
thb oll1ceand from aU new8dealers. 

tugal (engine. compound. double, vertical). all 8upplled 
by a pair of marine boilers. The gate 18 a lIoatinglron 

PATTERN MAKER H. VAN !'lANDS. �8:r,provlde�wlth 8teamt�ngcap.ta;' and 8team 
, 144 Centre "t., N. Y. =,..=' � .:ri'�IT':� :erl�::"e

o ol��f.:;t. 

SINTZ GAS ENGINE CO. 
GRAND RAPIDS, MIOH" 

Manutact.uren tbe 81 StD.-

"OTTO" 
GAS AND llASOLlNII 

E NQINES. u. B. A. I U:'::f1�:Dd :'!'�� :n� , <..:::!�""111 adapted for oats ric � 
Jot to :tOO h. p. Can 

be UlIed 111 Cltles or 
In country 11Idepen,­

dent of gas 1I'orb 
or 1'l1li machlnea. Lighting. !tun. with m .... ut ...... 

tured or gas -Boats and 
Iaoncb within tbe reach 
of all. ::;:;'(j,t�'{;, ��:�. OVER 

30,000 SOLD. 
OTTO GAS ENGINll 

No Boilel', 
No DanIJel', 

No EnIJlneel'. 
WORKS, PlIILADBLPHU. 

R� c1r, STEAM FITTERS SUPPLIES 

Rue'S Little Gillot I njector. 
Screw ,Jack., Portable Forge . ... Blower •• 

JOH" "'. URQUHART. 46 Cortland. St., N. Y. 

Mhain BELTING of Various Styles, ELEVATORS, CONVEYORS,* 
COAL MINING and HANDLING MACHnER Y. 

The' JEFFREY M A N U FACTURINC CO., COLUMBUS, O. 
tr SetId IfYr "liS" Oa.t� "0." Branche8' CmCAGO-NlIW YOB1L 

OA'#.\'ftA. THE PREMO 
Fltted w1th all Improvements to band or tripod work. In!llud1ng 

8WIng.back and adju8tlng front, yet wltbal 
EXCEEDINGL Y COMPACT. 

It 18 tbe Ideal Camera tor Tourl�t/!, Blcycll8ts, Canoel8t/!, and all 
otbers towhom a saving In 8pace 18 an Impor t con8lderatlon. 

FIla Jl<lrtlcula ... (n out' ""'" calalngut>-maikd J�u. 

ROCHESTER OPTICAL CO. 

11 you are Intefellted In 

E L E CT R I CITY 
send tor (1llI' 8pec1al Price L1st Z. 

BELLS, BA T'l'ERI ES, PUSHES, WIRE, MOTOIIS, 
And a tull line of general 

ELECTRICAL SUPPLIES, 
STANLEY &; PATTERSON, 

Electrical HOllse FUl'niahlnll., 
32 &34 Frank:fortSt.. N. Y. City. 
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Th.n"",., to remember when buJlnA' . �� BICYCLE t. A. w. GlIM P ... 4.;"., 

'!o<f. DATTOI<. OoaO. 
� S30to850 8II .. ved on man, � and eeoond-hand Bioycles.. 

LiN f_. <her 2000 in lItook. o..m or time. Acent" W"IIWCL 

Du.a't I Du.s't ! 

CoIumbiaa �k CatalOgUe 160-pagu, �ge 7C. �ks from $6.00 to $600.00. • •••••••• 
Amerlllan Desk & Seating Co. 

Av.j CHICAGO, U.S.A. 

mo'VV" ::a.EA.D Y !  

Fo'U/rlunth Bdition of 
Experimental Science 

REVISED A ND  JDNLA:RGED. 
l!JO Palles aDd 1 1 0  Supel'b Cute added. 

The unprecedented 8ale ot thl8 work showe oonclu­alvely that It 18 the book of the age for teachers, 8tU' 

B I T 
Bore8 "MOOTH, R ov ND. OVAL. and SQ.V A .tE HOUtS. MOl'tt.lne Co .... Boxe", I ���i:.f::��m:��8':,�'I:�l�n'h'iI���'l:'lre a general I!!!!!!!!!=======::!!-tletc• Invaluable to carpenters, Cabinet and Pattern Makers. Hlgh- In the n�w matler contained In the last e\ft'tton will be E!!! 9Ilt Award. Send' t8.00 tor 8et <III> to 11-8). In neat Cll8e. or 600. for tound the Sclentillc U8eotthe Phonograph thecnrlolUl , ' ..... ple Hlh ma led tree with Illu3trated LI.t. . optical \JJu8l0n known as the Anortbo.cope, together IIRlnGEl ORT GUN IMJ'J,I!allENT CO.. :11:> ","oadway. New York. with otber new and InUire.tlng 0l::;lcaJ lllu510Ill!, the 

CHAPMAN VALVE MANUFACTURINI 
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