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'£be be.t book lor electricians and beginners In elec­
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machines. � and dies. Burt Mfg. Co� ROChester, 
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(5192) J. J. C. writes: 1. What seeme d 
to me to be a very curlou. oocunence la.t Wedneeday 
night, being a very heavy .torm, the lightning .trnck the 
electric light wires leading into onr church. The .exton, 
a young man, going "down In the cellar next morning, 
W88 about to turn on the light, hut 88 eoon 88 he touched 
the key, he W88 knocked acroea the cellar and almOi!t 
.tunned; bnt the etnmge part of It Is you cannot touch 
the lights to turn them on ever .Ince. I tried It Sunday 
n�ht, bnt! got a .hock whlchmademe leave them alon\j.. 
The electrician of the company W88 there, he t()uchedone 
with a piece of wood, and he also got a heavy .hock; now 
what do yon thlnkW88thecaueeofallthl.f A. Poeeibly 
the lightning de.troyed eome of the inanlation, eo that 
the electric light current reached the key. The wIre8 
could not retain the charge of lightning for more than an 
lnatant. 2. In the .teel-meltinl/: .hop where I work, we 
have conalderable trouble wit the bottoms I n the monlda ; 
yon know the .teel ls poured from crucibles Into mOulda, 
which are made out of uetiron,and alao the bottom.; 
the weight of the ateel .trilring the bottom in the mould. 
eat. the bottom away •• 0theyonlyl88t a few heatl!, which 
make. themvery coatiy. We have tried agreat many 
dill'erent devlcea, but aD about alike; now what do you 
think would remedy thIs defect f A. Try inclining the 
Ingot mould BOthat the .teel will .trike the bottom with 
less force. 

(5193) A. 8. J. writes: Lightning com­
mitted atreak here to-day. Atl00'c!ockdurlng a very 
hee"v rain there waa one b.h of lightning. The bolt 
.trot. a line In the kltehen of W. W. BaIrd's residence, 
followed It down to the .tove pipe, down that to the 
.tove, demoliahlng everything 88 it went. The matched 
board hard pine fioor is not lDarked In the Jeast, and 
there Is no algn about the room where the bolt paIl8ed 
out, but dlr tly uuder where the .t0ge etood the ground 
Is tom np,leaving a hole In wblch could be placed a bar. 
rel. The lIue ran from the ceIlinl1: of the room through 
the roof, not from the ground up. How did the lJght­
nlng get throngh the 1I00r wlthont leaving a mark f A. 
Poaalbly the Ughtningfoliowed a nail throUllh the floor, 
or the dl.tllrbance In the grollDd may have been caused 
by a branch dlacharge or another bolt. 

(5194) H. D. R says: 1. In two guns, 
bore 1 Inch and H, Inch, please state the maximum 
amonnt of gunpowder that can be burned In each. A. 
Muc dependa upon the .trength and length of the gun, 
and also upon the .trength of the powder. As to the 
maximum charge, po<!tllbly a quarter pound for the 1 
Inch gan and 6 onnce. for the IH Inchgnn Is 88 much 88 
cau be  u.ed ettectively. 2. How Is the above computed , 
The computation Involves an the condItion. of compoel­
tlon of the powder and the .tnmgth and length of the 
gon. 

(5195) J. H. 8. asks: 1. How to gild the 
edge. of book .' A. The edges of books are gilded hy 
IiPOnging with wblte of egg and l!I,ring on gold leaf I 
when dry, bnrn!8h with an ag&1e 1mnIIahet. 2. � 
general principles of combluation 1Oe!ll.·, A. The prlncl� 
pie. Involved In combination locke is a V""Y Intricate one 
to au.wer In a letter or Note andQ,ueries. 8. How to .top 
leaks around the fitting. of .team lpes where It Is Im­
voeslb leto takethemdown f A. Clampsandrubberpack­
ing is the naoal practice for atopplng leak. 88 yon de­
scribe. 

(5196) A. M. says: Having built an en­
gine with 8 cylinders (.team one way only), cyllndereare 
linch by 8� etroke, and makes about 260 revolutlon. 
with llb .• teamper minute, howmuch horaepowerwill It 
have with 50 Ib. of ateam, and how many revolution. 
will It mak.re being no dead center' A. Your en­
gine 88 deecribed Is about 1 hOJ'8e power; 8 cyllndere 2 
Inch diameter, 5 Inch .troke. will be the .Izefor 2 horse 
power. 2. Wbat .�e cylinder. will be nece888IY for a 
2 horae power engine, i. e., nalng 8 cylindera, also pleaee 
give dimenlllon. of a t.Ibular boiler for the .ame , Bee 
8cIBN'rD'lC .MmRlCAN SUPl'LBIlBKT No. 'I'0Il for types of 
emall boller.� to 2 horae power. 

(5197) A. H. says: The propeller on my 
.team laonch Is a four-bladed one. It Is 18lnches In 
dlam£ter, and the blades at the cln:umference are set at 
an angle of 46 degrees. Will you pleaBe Inform me the 
plteh olthe propeller, and what percent the .lip Is gener-
8l1y allowed In still water f A. The propeller Is 4Y.t foot 
pitch. The alIp will be governed by the 81ze of the boat 
and 111\ inodel, which is the me88Dre of reslatane e; abont 
00 to 25 per cent eIrp .hould be allowed. 

wire coat t A- Uee No. sa wire for the magnet of the 
bell, and make the re.Iatance of the magnet 200 ohm/!. 
Thl.willreqnire abontGOOfeet of wire, The reslstance 
olthe key should be abont the .ame. We believe the 
wire coeta about 75 cents an onnce. 

(5202) W. J. B. says: I have a � inch 
water pipe, with 3G to 40 pound. pres.ure per 8q\lllre 
Inch. Now I would like to know what elze water wheel 
and what e�e jet I woold have to u.e to drive the 
hand power dynamo (SUPl'LIIIllINT161). lhave removed 
t e copper plating from electric light />\rbon. with nitric 
acid. The acid baa .eemed to have .oaked Into the ear­
bon. Will thl. do any harm If naed In the battery, or 
what will take It out If not, How many gravity cell. 
wonld It take to run an Induction coil, elze 6 Inche. 
long and 1� inches In diameter' A. You wlll reqaire a 
12 Inch water motor. with a half Inch nozzle, to drive the 
dynamo ; about one-<lighth horae power. Thenltric acid 
absorbed by the carbona will do no harm in t e battery. 
Four gravity cell. for the Indnction coil 

(5203) W. A. F. asks � 1. Would like to 
know it It is pooelble for me to recharge the exhanated 
cella of the chloride of silver dry cell Faradic battery , 
Iiso, state how and what wanted. A. A chloride of .11-
ver cell can be cbargOO. by removing t e reduoed .lIver 
and replacing It with a cylinder of fnaed .Uver chloride. 
The eolution Is made by diasolvlng pure chloride of am­
monium In water or, In lieu thereof, common aalt. 2. Ia 
it po<!tlible to make a chemical battery .trong enough to 
run a phonograph and not be larger than 12 Inches 
8qDale' 11 .0, what mawia! Is reqnlred to con.trnct 
.ame, And what Ingredlente are required to run the 
oMinary length of time f A. A good elzed Grenet battery 
will rnn a phonograph. The eolution for the Grenet bat· 
tery Is made by dlaaolvlng bichromate of eoda In water to 
saturation and addlnl/: .10wlJ,one-flfth Its balk of com-
III£tclJlJ e nlph nrlc acid. 

. 

(5204) L. B. asks: 1. Cap the field mag­
ne1l\ of an alternating current dynamo be excIted by .tor­
age batteries capable of .npplylng continnona circaia­
tion' A. Yes. 2. Can an Edison dynamo be cb.anged 
from manufactured s1l\te to alternating current dynamo 
by aimply having a ring commutator' A. No. 8. Are 
ele<:trlc incandescent lights common ly ueed ran by alter­
na� current' And if eo, could they be rllD by con­
tinuoo. and Interrupted currentl!, and what will be the 
resalt of each .y.tem f A. Incandescent lamps are run 
In both way.. The clli!erence In the re.ults Is not notice­
able. 

(5205) F. H. ask s: 1. What kind of bat­
tery to use to ring a� Inch electric bell continuously, 
A. Probably the FuDer battery would an.wer your pllr­
poee. 2. Will adl.kI,ecIanche an.wer' A. Wethlnkthl. 
battery wo';'ld polarlze In a .hort time. 8. How long 
would a disl< Leclanche ring It, A. Thl. battery will 
uauaJly polarlze BO 88 to be Inoperative with abont an 
bour's oae. 

(5206) W. H .  F. writes: I have made 
the telephone described in SUPl'LIUIl<NT 142, and It work. 
lIne. Bat how In the world CAn I give a Bignal on the 
same' ltcan't be done by tapping on the diaphragm. 
It don't produce nolae enough tD call up. A. Place a 
• witch at eachendof your line and nBe a magneto call, 
or a battery, pu.h bntton and electric bell. 

(5207) 8. c. K. asks: 1. What should be 
the proper eudace apeed at which the wax or tinfoil cyl­
Inder of a phonol1:r8ph .hould ran' A. Its peripheral 
.peed .hould be about 50 feet per mInute. Also wbat is 
the area In circular milla of a copper wire to carry one 
ampere of current! A. 642'47. 8. Ie the carryinl( ca­
pacity In direct proportion to the aectional Cire8' A. 
Yes. 4. Whilt Is the reaI.tance of Grenet battery BOlu­
tion' A- The n:&cnance of a Grenet battery of one-half 
gallon .Ize Is about one-half ohm. 

(5208) F. H. asks: Which will leak 
tbrough the .malleat opening, water or ateam, the pres-
81lre and temperature being the .ame, .ay 711 pound. and 
a.w degrees Fahrenheit f The clalm baa been made that 
water will. A. It Is generally conceded that .team will 
plIII. throngb hole. or spaogy material that Is Impervion. 
to water under the .ame PTe88ure. Its Ia.ue Is not 88 
teadily obeerved 88 with water. 

(5189) C. F. W. asks: 1. Would it be 
practical to run a one hoJ'8e power motor by .torage bat­
teries, charged by cell batteries of .ome kind, if the 
motor ouly h88 to ron about live hours per week f A. 
Ye.. 2 .  Doe. It take more cell. of battery (.torage bat­
tery) to run a motor a day than It does an hour f A­
Yes. One Bet of cell. will r nn amotor for about 6 honra ; 
for 12 honra yon wOllld need two aerie. of cells. 8. Wil l 
It take more cel l. of battery to c arge the .torage 
battery when the motor run. all day than when It 
rnDlI only about one hour a day f A. It would hardly be 
feaalble to charge a etorage battery for all day run­
ning by mean. of prim&ry batterlea, but It would be 
practicable to do .0 for II run of from one to aIx h oars. 
4. Ia the armature atatlonary In a "mllltiphaae .. motor' 
A. Ye.. 5. Wbat Is a .. three-pole "motor f It I. a ma­
chine having an armature provided with three radlal 
poles. 6. What Is the 011 to lubricate printing pre8>lesand 
81lch machinery f A- MJlchinery oil of good qnality; 

(5190) M. T. B. asks: 1. Is there any 
.ubatauce .uitable for a .mall mirror which is lIexible , 
A. Flexible minora of ",.,.. have been �ade. 2. What 
Is the explo.lve force of an ordinary 46 X 70 405 J(r8. 
cartridgtlln the chamber of a rl1!e to the square Inch. Ia 
there more force backward than .Idewise' Al.o, how 
much more will the .ame bnllet drop In a th01l88lld yard. 
• hooting over water than land, also how much higher 
will It ehoot In an altitude of 8,000 ft. than at sea level' 
A. The explosive forceof good rifte powder Is about 80,000 
1 b.1Jer sq IlllI'e inch in every direction. We have no data 
81! to any ditterence In the trajectory of a bnllet over land 
and water, or at high altitudes. 8. How many times 
.tronger is gllD cotton than F. F. G. black rlfte powder' 
A. The expl08lve force of gnn cotton Is from 40 to 60 per 
cent greater than rille powder for equal well/:hta. 

(5198) 8. J. R. asks how much approxi­
mately a br111!8 rod 50 feet long will expand with an In­
crease of ten degrees In temperature, and what weight 
would It 11ft f A- The br888 rod will expand 0'068 of an 
inch for the length and change of temperature named. 
Its lifting weight wID depend npon Ita size and bracing 
to keep It from huckling. 

(5209) A. G. F. asks: Does itin anyw ay 
rednce the pressure on a .tation pump, Ufting water 800 
f ootvertical, by tapping water rolumn 10 feet above dIJI­
charge valves and allowing the full of a 2 inch pipe to re­
turn to the Jromp, provided the main water column Is 
alway. full to point of discharge f Ia not the p,easure 
the same at discharge valves.les.the friction of escaping 
water through the ! Inch pipe' A. The dlacharge pipe 
from the main win leeaen the work of the pump In the 
proportion of water diverted from the main pipe, and 
only lessen the pressure on the pump valves by the 
amollDt of the friction head dne to the decreased velocity 
of the water In the main pipe. It Is not an economical 
device. 

(5191) H. E. C. writes: 1. I am making 
rommutator for a simple motor out 01 segmenta, Will 
Iron or bra8e do for IIanged sleeve. Ii not, what Is beat , 
A. Br8B8wlll do forthellanged eleevea, but copper Is pre­
ferable. 2. I have lDl><!� a motor with east fielda and 
Wrollght Iron rlnJlll f� armature core; what metal mo.t 
be osed formortlsed .tudator holding bruahe.' A. BI'8IIII 
Is commonly tllledfor thl.l>UJ'j)Oee. 8. Ia there nothing I 
e&Il .ubetltute for ruh her l1nlng In plunge battery cells , 
A. Try coal tar pitch. 4. Will One cell start motor f A. 
Yes. 5. Would 10cellll with plates 8 X 5 have any more 
E. M. F. and volta thana battery of " or 6 celleolS X 10 , 
A. The E. M. F. of the blcbromate cell Is about 2 volts, 
whatever the .�e of the eell. Lar&t<r platee yield . more 
c-lrrent. 6 . .Ia It neceMary to eolder :JoInts in winding 
JIl8l1:nets, I lI1ed wires and spliced andpnt tape around ; 
l\'I�1 that do r A. n 18 advtooble to solder all joints of 

(5199) E. W. asks: Will a Bunsen 1 gal. 
battery run a motor 20 to 80 hour. with load' A. 
A Bun.en cell will rnn a motor for the time named, � 
vlded the ft¥lstanoeeofthe motor and battery are p".. 
portlonate. 

(5200) A. C. W. asks: Is it possible to ron 
a .torage battery, c:t\Jurld with dOlled circuit batteries, BO 
that It can be used at any moment for lighting purpo6ell, 
so amwged by .wltche. that the cloeed circuit battery Is 
cut ouUrom the atorBge battery and,atorage batterytnrned 
on to the light 1 1180, what is the effect on each battery, 
If any f How long will each battery lalit, A. You � 
arrange .torage batteries In cODnectlon with p� 
batteries In the manner .nggeeted. A I!tonige battery of 
good make wlll l88t ailllOi!t Indellnitely, a nd gt'avity celle 
used lor charging will rllD a year with little attention. 

(5201) H. V. H. asks: 1. Would the 
magnetic key descrIbed on PIig" 478 of " ExperimenW 
Science," and the IlImple polarlzed bell, PIig" 486, wQrk 
well 88 a call for the almple taiephone, PIig" &7'7' A. 
Yes. 2. Would It be better or cheaper than a bell ope­
rated by a battery, The 1elepllone line Is to be about 
half a mile long' A. Proh&bly It woold; but we think 
a magneto call wonld be prefarable to either. 8. What 
8lZe of spool. and win! would bereqalnldfortbepolarbad 
bell, Wbat weight of wire would b8 re/lnInld forUIe 
telephon e f The key, The bell. Wi* Ibonld &be 

(5210) A. M. asks: Give the proportion 
of a small bra.o8 cannon with a one-half inch hole, 80 aa 
to be petfectly we. A. For one-half Inch bore make the 
cannon 6X Inches long, 1� Inch diameter atmuzz1e, � 
diameter at breech. 

(5211) F. X. S. asks how to make Gur­
ley'. Norwegian dipping compase, how long to make the 
needle, and If t e jewel beAring8 ont of a watch will do 
for the l>eering. A. The needles of dipping comp6Sl!e8 
are made from 2 to 4 Inches In length. You may use 
jewel. 88 you propose, or yon may employ line knife­
edge bearingt!, IJllch 88 are used In line BCalee. 

(5212) L. B. writes: Have seen a state­
ment In Gage'. "Element of PhyBlcs," that BOme­
times telegraph tnstroments ale worked without any 
battery in circait, but merely connected with the earth. 
11 electricity can be taken In that way, pleaee ex plain 
how, and If not, what Is meant by thIa statement. A. It 
Is only nnder peclillar eJeetrlcal ClOndltiona that 1elegraph 
instnunents can be worked by earth cummts. It Is not 
poMIbIe, at any time and.at Ul1 place, to take IlIfticlent 
enm:nt hom the eari.h to operUe a 1eieg7aph IDatrument. 

(5213) G. B.-You will find a com­
ple1e rule for IIndIDg !be day of the weelt fot G,OOO years, 
Inclodlng the full cenauM, In &mIrnrto AJrmuD.llf 
BUI'PlJIIDIlfr,N(). BIll. 
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Air compressor pump, Locker" Gennert.. ...... .. 601.0lI0 

flfO"y�Iru;b!��mIl�L:::::::::·.:::::::.::·:.:::::: �:m 
Ammeter. W. H ocbh.m •• n .......................... 00l.1« Anlmll18bear., C. &H. Burgon ...................... 6Ol.8U 
Armature, Smith &; Flndlater ....................... 601,376 
�a��M�rr�iii,:·:::::::::::::::::::·:::: mlB!1 
Aspbalt, m>paratuo formlring.J.8chubBrt .... _ .. 6Ol.:nr. 
Atomizing IIQUidlltl' F. BOurdll.. .................. �11J! 
R:lfl,��!�tGJj;'. sg:�i�i.�·:::::::::::::.6lii-'f.; r.m;t,6 
Balloting booth, J. H. Vau Dorn ............ 6Ol;U9. t!01.l2O Barbed fencing. T. V. AJlt . . .................. ...... t!01� 
B:fft:�:..':":;�T.eJY��'!I�·.�: .������:::::: �:1811 
Bicycle, Eo R. Corbett. ............................... IiQt,IJIiII 
Rl��!:·ieJ·:��:Tj .. yior:::::::::::::::::::::::: 9 Bicycle .addle. A. Meclty ............................ OOI,tHO 
Bicycle seat spring, H. Bergtels (r)................. � 
Bicycle tire, O. L. Wullweber ........................ WLII8IJ 
BUllard ball bolder. G. Rohrbach .......... ........ CJ01,2lST 
Blankboolt, F. H. &; H. H.HolIknann ............... r.ot;2'18 Bobbin bolder, C.A.l!awe ........... ... .......... .. 6OJ,i81 
Bodi ce belt.M. SC1l euer . .. . .......................... 6Ol,JlJO 
Bull er feeder, A. Sandlno y Barcon ............. ... . 1iOl;SU; 1l<1ot. rubber. E. Kleelllller ................ ......... .. 6Ol,1lI2 
Boot tree . C. W. Clark ................................ 001.1&'1 Bottle lor glue. etc .• C. H. LeI1I1ett . ... ......... ... 1iOl,282 
Bottle uncapplug tool, A. L. Bernardin ............ IiOI,OIiO 
Bottling machine, S. a. Nordyke ...... ............. ,1fJIi 
Bouquet holder, J. lIIathIBOn ... .................. .. Box, J.III. Leaver .................................. .. 
R��k=W!D��=id:·:.·.:·:.::::::.·::::::.::: Bnne tant, L. Block ...... : .......................... . Broom, E. Sbaw ....... . ........................... .. . 
Broom h andle, A. B. Thom .. .. ..................... . 
R���l:'���D� � l. <f;.S�?�h!Bkti: ::::::::::::::::: 
Bru.h bolder, J. L. Landi ........................... . 
I:'t;n�eiil��e �t· ;;:i.iaiiii.;oil::::·:::: :::' ... :::: Cable lulp. R. A. IIIcLellan ........................ .. 
Cake macblne, P. D .  Harton ........................ . Can. G. Waeher... .. .... .... ..... ........ ... ..... ..... _ 
can capping machine. F. P. &; I. Goode ......... _ ... 001,_ 
can opener, W. G. Browne ........................... IiOl,SZI 
Candlestiok, T •• J. &; O. Q. Stille ...................... 1iOl,41'B 
8:��i:o��\�.

F
il'R��.f!�:::::::::::::::::::::·::: �:: 

�:=��
t�;.;:;.���:::::::::::::::: .. ::::: �:: 

� �����: 1.°�,;U4et::::::::::::::::::.::::::: :ll:Ws 
car conpllng, W. Gerard ............. .. ...... . ... .. . . r.m,t«J Cal- coupl\nJl. D. R.. J OIIlYIl ........ ................... I5111.tI'III CarcoupllnJr. E. Kling ...... . .. ....................... �428 
car heater,1\). A. QuI8enbeny .. . ............ 601,961, SOUBJI 
Car atarter and brake, �. 8chrodletn ................ :.m.M7 CazbUl'etor. Me('rory &; HOllie .. .................... 6O!.1lit . 
Canlage coupling, S. R. Ba iley ...................... 601,201 Caab Indicator ana regl8ter. E. H. lIIurdock ....... 1iII1,Ili8 
Card case, J. Lambert . .............. ................ !iOl;431 Card holder, R. P. Knight ............................ 5Ol%'l8 
=?�':';.�.���:::cbarii:::::::::::.:::::: mt:m 
CJI8tlng., maklm' W. Doolittle ...................... 1iOl,B31 
g:�� ��l& 8=�·.·.·.·.:·:.·:.·.·:.·.:·.:·:.:·::.·.:·.·:.:·::: 
Churn, J. S. Thom""n .............................. . . Chlorlue or canetlc alkaUJ mfg .• C. W. Walte ..... . ()!gar buncbea, machine lor wra ppl".. C. By ...... . 
8l:.:�tJ:i:��?h�it�

u�lii.:::::::::::::::::::: 
aoth.lll'etI8In..: macblne, IOrk" Lee .............. .. 
��lg���?;,�;.;�:·J:"��b::.·:.·:::::::::::.:·.: 
(;OIlt boul<. A- Whlte_ .............................. .. 

8�:?n� =".�u � 'Xiberl8on:t: BriHs·.:OOi,3iJ: 
Conveyer bel". O. E. Stead ............... ........ . . 
Conveyer., F. IIIll1er. .. ............................ .. 
�::.v�iA!�o":'bi-n�JiL�'f.f�A.�J�Sb���-:::::::: Commutator connection. N. C. Ba •• ett ............ . 
�l����J:��7ooi:::::::::::::::::::::::::::: 
Corn harve.te;, W. III. Platt ....................... .. 
Corn �lanter ••• F. Sbank . ......................... .. 
�::::t!f.'��il·JWa.ei .. er:::::::::::::::::::: 
�g��:n�;�M�,J,},�W�Joj.aii:::::::::::::::::::: 
Cover for milk l ..... , C. N. Wilcox ................. .. 
�'f� �a\l�.; Vi: ·ii:Luther.:·.::·.::·::::.::::: CreOBote COmPOund. B. R. Seifert ................. . Cultivator. III. lIIacleOd .............................. . Cut-olf for slide valves. III. WlIk ................... . . 
Cutter. C. Baabe ......................... ............ . 
Cycles. driving mechanl'm for , W. W. CarDs ..... 1101,06& f.,'Ycle wbeel. P.J. Rou ... t . . .. ........... ........... I!8l.ll!G 
B:�::t��.��&��gr:..��w.n�:::::::::::::::: �m Dinner patl, E. B. "A. R. Anderson ............... fiOl;B13 
Dillboleauer, A. lne!nRer ............................ IiII1JU1 
Dlebe .. woooen. D. H. Brenner . .................... IiOl.m 
w.��,1;�t,:��I:e: r. ·I.·�;.l!b������::: ::::: ::::: &W:ha Dre.8atay.J. Kendrick .......... .......... ........ 601,0'18 
Wo':.W=�K ����T :i.ioiPiieier:::: ::: ::::: ::: Z\i:&\I Dumplngw8g<)n, F. Weber ........................ .. Dnat jlnard for 8l<le boxe •• J. J. Bnaenbeu. ....... . 
g�:: 6\.I.�W':����:::::::::::::::::::::::::::::::: 
Dy •• F. Runkel ....................................... . 
B��in�b\i� ��iZiiiger·:::.::::::::·:.::::::::::: 
Im::g·r�;"l'lr�e.w:H:illiki; ... ::·.::·.::::::::;:::: IiII1,OIi9 
�1::�gllf:':��';,�y ���a

�!4::':uI'Bedf;,'Ni t!01,. ElectriC are lam p. G. Klrkegaard............. 1,(110, 
ru=!1� :�I::::g'�: �1!;Jb·ner:::::::::::::::::::: ElectriC hattery,). H. lIIaBOn .................... .. 
Electric bel!, W. J. Newman ....................... .. Electric circuit clO81DJt dev ice. W. Stoant ......... .. Eleotric oontact ap parlltu!!" J. P . .8. Flake ........ . 
Electric U"htlnl!' sy.te!D. 1:". Nordm .. nn ......... ... 1iII1.1Mi Electric locomothte, W �E. C. Eu.tl ................ . 
�=�!=rn�;'f!- A.

S �rrameci:::::::::::: 
Electric Signaling 01 Dave ............... , 
Eleetrl e pap sWlteh, klns ................ . Electric sWltcb, C. F. 0 er........ . .. ......... . O'll 
ElectrlcsWltch, L. T. Stanley....................... 450 ElectriC .wltch, F. A. Thum............ ............. ,1'111 
�':fI;;I'i'��� J �':,f!�:P:·N;,·rd; 601,M 
Ele�a��·sai.;iy·Ciiit<;b·iOi:c:E.'Aibro::::::::::: �:� 
Engine. rotary .... H. C. Hun t ........ ................. lI01.1t6 
Engine. J. H •.• nclleraholf ............................ OOI,l!'.U 
1ig:.'i!tn:im�6. ·I.8J�:�:::::::.::::::::::·.::::·:::: �� Eyelet, A. M .. tblaon, . .. . ......... .............. ...... 6OI,2i18 
�:�:: �Ir':;, ��tg�eii,;beiirer:::::::::::::::::::: f3tm 
Fender for cars. W. J. Nunn ......................... 1iII1� 

�\�::l �,:::u. J't� Ch�:.."tJ:'g. 'Vij,fetabie:"C: 1iIJ1,Jr.6 
Wetberwax ............................ ............ IiIJ1,_ FIn! eecape, N. H. Hl!DOere .. _ ...................... 001,_ I'lre _pe, S. D. Silver ............................. M.1I'IlI J'lreplacellrate, W. E. Fltoh, ...................... ;:. 1III1#iI 



Fue 
� Furnaee, 
Furnace. n . . . .. . . ... .... .. ...... ... · ... 
="..:; o�:1::..�·.fe1:i.�\��:j:·w: ·waii.;& 
FOll"1l&Ce tap. E. P. Matbew80n . . . . . . . . . . . .••. . . . . .•. 

a:!i,�rit�=-��il:l .. T���Ii::::::::::::·::::::: 
Garment pooket. H. M ... on ........................ .. Gas bu • Ford. Br ........................... . 
Gas bum iebman ....•.••....•.. ......•.... 
Gas burn eeler ............................ . 
a ..... apparatll8 or manufacture ot,:s. B. Amber. 
G ..... manufacture of. J. O. DOda ................... . Gas. manufactur1D1l". A. C. HnmpbreY!J •. . .•..•. . . .• Gearing, E. A. Garey ................................ . 
Glass mould •• oooltllJii'. E. Kave ................... . .  
Grain reel. E .  8 .  Hyde . . . . . ........ ..... ...... ... . . Grate,lII l.Gordon .................................. . 

ventll&tor. 8. A. Towel .... .. .. " . .... .. .... . .. 
Illl mill, F. Schmidt .......................... . 

!¥!�!�r 
r�IlBo%o�n:�

I
.tl��.::.-.-:::::::::: :: 

Hat bolder, :I. 11[. COtton . . . . . ... . . ..... ... ... . . . . 
::;. �:: t ���::::::::::. ':::::::::::::.:::::: :::: 
Heat radIator, F. Keloer . . . .. . .... . . .. . ... ........... . 
��d�r·¥���:q't':::�:; .. '£r�c�:a';.�m;.m.·:: :: I��: i{; .. �rg:��··:.·.·:::·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·::; :��, 
H .......................... . 

HOl'IIIelIhoes, m b Roberto .............. . .  

Igr.A?��·t···B8ii.;r· : : : :::::::::::::::::::·::::::::: 
p', E. Thomson ................. . 

I S.L. . .. .... ..... .... ... . . . ... .. . . . . 
Jar lid i.!te:r EG�i=J:n� &'GO'ltirtAil1i::::::::::: 
Je .... elry. R. T. R.;;:";;;"U./ .t aI ......................... . 
J .... elry. J. W. L.JiOhne ............................ . 
:Sotnt for ralls, J. Schmidt . ..... ...... ... . .... .... .. 

Wl"thin'box, W. B. Safel'll ......................... . 
ell holder, J. G. F. Flake . ......... . 

ann . ... · . . . . . . ..... .. ... .. ... . . . . . .  . , Brayton ............... ; . ..... . 
p L-aoo': :::::::::::::.:::.: ::::: ::: . Land irri""timl ey.tem. J. Ettlen .... .............. . 

Lateh and lock. J. Adams ................... ...... . 
Lathe. C. Seymour ............................ ..... . . 
Lathe attaohment., J. D. Ru ..................... .. 
r",wu'rake, J. Knight ............. ............... ... . 

bo_��x;::Pi�·�:F. ;I�t�.II·l
e
� jra1��d.. ........ .. . .... ... . .. .. .. 

j: nc· .. ,�� •• " .•• • • • • •  � ....... ... . 

..... . . . . .  � • •• • • • •• + • • • •••• 

Pitcher ...................... .. 
H. Ru .. e1I ....................... . lltlndlull; W. A. Merrall .......... . 

Boland /I; FrItz .................. . Keil '" We.terdohl. ............ .. 
• ... Ioc.b .. rt ...................... . .  

)[otiv$·power� A .. Fntnk . , • . . • • . .  � • • • •  � •• � .,�"'� . . ... . 

Motor. revolvln�, ,rorker & Me.ton ............. . 
Mualc raelt; W. H. Howe ............................ . 
f:"J.'l�'i-r,::�'l;.:: .. �rnlr�iet: :::: ::::::::::::: : ::::: : 
Nut I""'. It. Holmil.:............... .. . ....... . ... . 
N<>Strllprote()tor for hone .. Joerve.&O'C'.onnell. 
011 blirner

t 
11'. L. M"G .. liim .. ... ...... . ..... MlJIII6. Oxide .of II IIC m .. nufllcturlult. G. T. Le .... is ..... . 

o . . E. Burke: ........................... . 

P A. Sha ................... ............ . .  
t1 ......... ............................ .. Pane.. ng decorative. E. M. Wrlllht . . . . • . . •  

�l:."ig��?ll."&l�eR'�lr:����:::::::::· ::::. ::::: 
Plctu ....... 8upportlng .tandard tor, C. H. Lieber ... 
Pin •• ""fety cateh fo., C, du Bu ............. ...... . . 
Plante', C. C. Taylor ... : ............. .... . ........ . . . . 
PI .... ter. S. K. Turtler ............................... . Plate-t wire stock. J. S. Palmer ... ..... ........... . 
�:��?W. �'it��';ge.�: .���':.�.'. '::.:'. '::.' OOi]7�: 
Plumber'. hook, G. Reznor ... . .. ... ..... . .. 1iIlU39. Preservative drier. T. G. Hoje .................... .. 

bay or f:::��t:; 
.. 
SA�K�:Jl:::::.-:::::::::: : ::: 

bin" tor. f(armentll, W. Cbeen • . . . . . •  
abrl"", f), Oote .. etzer... .... . . . . 

tinting ..... 0 !ne. O. S. Bo .... man .................. . 
PulP ,trainer. P. Relnicke .......................... . 
Pun e. J. Kohr ....................... .. 
Qui . of. E. GrilIial1% ... , ..... � .. .. It>t\1 • Hi. O. Potter ............. .. 
�:l R�II ....... y 
Rallw ... y 'fta!l ..... ' R"llway Stevens & M Rail ...... y ... Itch. &ilway totped 
Rake teeth mac ott ................. .. Refrl�e,.,.tQr, J: H; lIi.e ........ : ........ . .. .. . . ... .. Rerl'lger"tor. O. Hurd .... . ... .. .... . . .. ...... . ..... . . G. W. Lawrence. ........... . 

tor for. J. �Ietzer .......... .. 

���"��
I
�C�k�.(·'t;"�"I�" Of:· iii: Sci.�i:::: 

Ing oplnnln" ir;.�.!:'e. c. ��·Ken£l:.����:::::: 
R

o"
C

'!:'!r�r.· X: lil�:���:::::: ::::::: :::::'.:::::: ::: 
• Holmrt &; Eldredge .... . ........ . . 

fe, 
w:i.b .. rt .... : ......... ....... .. . ... .. . 

Sate. ..� . .. .... .. , ............ � ... " .... . 
S8lIh f""'tene", W. W"llene ........................ .. �::� rute"'er. y.' Wolcott .. : . . . . .. . . . .. . .. .... . .... .. 

p1tr�iii�j:�j: ·P�tie� .:"0 .. � .• :: �::: :�::::::: ::: 
'r, .1. 1Iiake ................. ; .. . 

A. IV. Chotmann ................ . O'Grady" ()t)1II"" .............. . .  
tJ:>��le���!3�,i;..:l:rr:: ... :. :'.::::::::::: ::: : : : 

J. H. EIcl<e .. ho1r ................... . 
J/:.H. WlI IlICb . .. . .... . . . . .. . .... .. . 

n. manllfactllte of. Heaton'" Holden. l1li1,138 to 
Step ladder. C. T .  Campbell ....................... .. 
Stock car. O. C. Favllle ........ ................... .. 
Stocking .tretcher. C. Greiner ..... .. ............ . 
Storm .tep tor outdoor .talra. W. Moller ........ .. 
Stove, J. Hilton ....... " . " ........ .... " . . " . . . ... . " ... " 
Stnve bank. F. O . ... arwell ........................... . 
Stove poll_h. J. G. Pohle .... .... ........... ...... . 
Straw staCker, Bufkin k Snyder ........ ........... . 
Street .weeper. T. C My ...... . ... . . ......... . .liOl,362, 
Stull!nl(box. G. H;HltohcoCk ...... ...... ......... .. 

��!����;���l�: ��'Wa,;:i.;:::::::·::::::::::::::::: 00l.00r 
Sa.pender end. Ie. Gutmann . ... .. ..... . ... . .. . . .... 5()!.212 !lwath tnrner. E. C. BI .. ckstone ....... .... ,. ........ 5OLl31 
�eate •• S. P. Cnrtl ...... .... . . . ......... ...... . . . . . .  501.2" 
Sweeper. W.H. Gold.m .. h .. . ..... . . ... _ ..... . .. . . MI,�1 
Switch for electriC conductors, O. 01rrell ......... . 
8wttcheN,.devlt'e frir �10BlnJl. J. A. Thatcher ..... , 
Switch device. D. L. Boland ........................ . 
Te.ochlnll. apparatus for. A.. M. GreIlOry ......... . .  
Telepbone rlr('ult, r,arned & P,ckernell ...... ... .. Telephone c1t'Cuito. liIirned & PlckeMlell ..... ... .. 
:j:l:����:. ������?Ji��t�?\v�j.r�it�.������: .': 
Tel1Jl���::.��.�I.lnll. �.�:.�.����"����� .�:.�: fIOl.l� 
TelephoniC receiver... .upport tor. Burohell & 

Nevln .... .. .. ... .. . ... ; ............................ 601.4OIi 
'l'IIIepbone Iwltcb. C,E.·SI!rlbner . ... ............... .IiOl.168 �lIlc at ..... , T� 8.--....... ........... -.,&'/J 

Tendon.. removinll trom chopped meat, Eo Grethe .......................... ................... 601,417 
Ten .Iun re>!ulator. H. Pete . .. ... ....... ... ...... . .. 1iOL18'l 
Thraahlng machines. attachment tor. G. W. 

Rucker . . , ........... , . . . . .••••... . •. .. . . . . . . . .  , ... . 
Thill coupling. G. A. Brown ....... . . . . . ... . . ....... . 001 
'1'btl! couplinJl, M. TOdd .. ........................ . .  '1'hlll tu�. W .  F .  1'< lederriter ...................... '" 
'l'tre. pneumatIc, J. G. l\-looney . . . . . . . . ........•.•..• 

Tobacco mOlatener, W • C. Sheldon ...... . .  , .• _ . ... • 
Tobacco pipe, O. Scnroeder, ....................... . 

'l'obacco WrlUtling machine. A. B. CQsby . . . . . • . . •  u 
'l'olljtue Ioupport. O. M. Mosher . . . . . .......•.. . . . . . . .  

'1\00., J .  HartneBB • • • • . • . . • • . • • • • • . . • • . .• . .. ,.� • • • ••••• Toulholder. H. V. Smith ........................... .. 
'I'uoth, artifiCIal, M. J . .. . Kne1ft' . . . .. .. ,,, . .• . . . . . .... 
1'outhplck •• mfll. of. C. F. Scammon .............. .. 
�g;':�l'1�t:\�Dt�:p����

l
.��:.?:.� 

.
.. ��

l ... ��:::::::::� 
'l.�rH.oe.l. H. Mart.n . • . . .•... . . . . • • ••••• . •. .  � . . •••• _. 
Tr�y board E. )1', Orane ...... , . ............... . . ... ... . 
'1'ray •• mtll. of. E. J. Kenhl\w ................ ..... . 
fJ..'restle. e�tensi ble. G. H . •  Taq Ue88 ...................... . 

Trlan"le for billiard ball •• G. Rohrbach .......... .. 

:f��nf:� �:�o��l.
e

�: �\r::�:��. �:. ���
t
?� :':. :::: 

TrUCk railways. J� • .M. 'I'urner .......... ' .... ... . ....... .. 
'rrunk tasten'DI{. J. S1mmontl . . .. .... _ ... ....... . . .. . .. . 
Twine ballllau"ln" device. P. Het.e!. ...... .... .. Type die for matrix rna klhg. C. Redfield ......... .. 
'.rype bolder, !!. H. Nee bit ......................... .. 
Type writing machine. V. &; M. V. Van der Myn ... 
um���fJ�

e
�,;n,;�,::ii ·,:k,h'i,,;,.telii:: ::::::: :::: ::::: ft::l 

UrinaryappaT14tuJlo, M. O. L. Shermnn .................. 501:-n2 
; ;�:�l: �a

o'l'l �'�(��R�\�: .. ���i.
g

: :: ':. ::::::::::::: �:� 
;:t::;l:"w".!'e':.Y.i��A��:��·.�:.�:.�����:;::::::::: �n:m 
Veneer machine. W. H. William ...... ............. 601.895 

��'i\��!2�ht,;:'1N·�itd�piir:: ::::.:::: :::. ::::::.:: tla� 
WallO" C. W. Robln80n .... ......................... 601.166 
W"IIon jack. H. M. Crippen . ...... ................ . . 001.8HU 
Wagon jack. C. H. Dwelly ........................... 601.'10 
Wall coverlnl/. II.Jan.en ............................ fIOl,ll'IlI 
Waeb�oard. J. T. S ... rl/ent . .. .. ....... . ... ........ . . . 001.," 
��:���.i��·J;n����n:.��:::::::::.:::::::::::::::·.: �:M? 
Wa.bln!'maclline, C.Btuley ................ . ..... fIOl.2611 
Wa.hin" ruactline, J. A. Glick d at ... ... . .... . . ... liH.063 
Walch. N. Silberberg, ... .... .. ....... . . . ..... ....... 601.IOl! 
Watch bow faatener, F. J\{;lIk . .. ..... .......... .... 001,210 
Web 1oopinJ(mechanlsm tor printing preS8es, J. 

L. Co ........ . .. .. . ..... . ... ... . . .. . . . . .. .... .. 1illL466 
Water meter. H. F. Whittier ...... ........... ....... 501.281' 
Wiltar meter. G. B. Ba •• ett .................. . .� 501.U Watt'rw�eel.l,. Wertz .. .. ...... , ......... ......... 501.123 Weeder and cultivator. C. C. Platt ..... . .. .......... OOLSOO 
Well bortnlo: IDacbln(', C. W. W"lker .... . ... . . . . . . 1iOL281 Whalebone. arUlletal. name'" Prud·hon .......... 601.22Z 
Wheel tire. C. W. Van Houten ..... ......... . .......  6(Jl,886 
Whip hanger. F. Taylor.... .. . . . . .. ...... .. . .... fIOl.l96 
Wbite leAd. manulacturlna- of? A .. J. 8mitb . , .... 6Ul.m 
Windmill rel<ulator. P. A. Myer . ..... ..... .. 501.lIiK. (;11.565 
�l���� ;t!�e.� ?B:�1g���"oii:::::::::::::::::::: �:t� 
Wlreleooe lock. G.S. Hartholomew ........ . ... . .. rm.W! 
Wrench. A. A. Hull ... .......... ....... .... ..... . . .. 501.4ltl 
Wrench, F. S. Seymour ......... .................... 501.009 
Wrench. W. Wulll' . ... . . . . .............. .. ...... ... ... MUTT 
Yarn Iluldln!' devIce tor knlttinll machine •• 

Wright & Hermon ...... . ... . . . . . . . .. .. .. . ..... .. .  Ml,l28 

OB.DlNAR Y RATES. , 
In. Ide Plla .. , .... ch IUBenlon - - ,.� eenta 11 line 
!Jllck l'llae, ellcb 1"."1'llon - - - - .1.00 11 line 

Pr Jo'or .om< .Ia.ua oj Aa1lert-...u, Speda! ana Hl{JIIe,· .. al<& a ... ,,<qUirea. . 
w= ����e�

r
'lril'.":c:rc::ft.,'::�l�e(ith

a
���e"lC: 

��'!':.:rJ!� M:�:;at�= fl'n� :�� 
�,:rv.::r !rep��1t'�tror:a�III�d':rt��(lIll" .fl:���; 
mominll to aPpear In tbe follo .... 11lIl week'. I.eue. 

Oneof :����"3:,� Inthe 

Keep8 tbe Plllno In Tane. 
Mu"b More Dnl'llble. Q ulllity of Tone l'arer. 

IF' ThUll IUu<Jtr/lUa Ca� .em em 
application. 

Mason &; BB.nilln Organ &; l'iano 00. 
162 TREMONT ST.. BOSTON. )[.Ass. 

SPECIAL NOTICE I 
'.rwo band.ome ph�graved dl.play sheets 
entltied 
"ReceDt lmprovements 1 n AIr Compre880tat·' 
�'Recent Improvements In Rock DriU8, 1· 

::'���i!"':e� �l=1 fth� :.U��h\7��: 
and altdre ••• 

IN GERSOLL-SERGEANT DRILL (JO. 
Havemeyer Bldg •• Cortlandt St .. liewYork, U.S.A. 

A I.R bor-Sn "VluS B •• '.e88 ��,-. 
)tnforeln. Hone",,. and Acearacy. 

Cmta«0 blogTaphia Register Co. 
l�O E. Monroe !!itreet, 

CHICAGO, ILL. 
BBIldJor<4�.t; priea IUt. �parsons Horological Institute. 

earn the Watch Trade 
Engraving and Jewelry Work. 

PARSONS, IDE & CO, 

TO BUSINESS MEN 
The value of the SCIKNTll!'lC AlIIBRlCAJI &8 an adver· 

ti.lng medium cannot be overe.tlmated. It. clrcnl&tlon 
Is many time. greater than that of any .Imll ... • journal 
now published. Jt lIoes Into alI the States and i'errlto­
ries. and I. reooln all the principal IIbrarle. and readlnll 
ro<mt8 ot the world. A buslneM! man want" .omethlnll 
more than to .ee hi. advertl.ement In a printed news· 
paper. He wants circnlatlon. Thl. he hu wben he 00. 
vert_In the ScIENTIli'lC AMERICAN. And do not let 
the advertl.lng ""ent Inlluence you to .ub.tltute some 
other paper for the SCIlIl(TIII"IC AIIl'RICAN when Be­
lectlnlo: a lI.t of publications In which you decide It I. tor 
your Interest to advertise. Thl. l" frequently done for 
the reason that the lIjfent get. a .arger comml •• lon from 
the papers havlnll a smaIl Clronlatlon than I. allowed on 
tbe SC IENTIlI'IC AMERICAN . 

For rates Bee top of IIrIIt column ot this Plllfe or ad· 
dre .. MUNN &; CO., Publ18her8, 

361 Broad.wav. N .. w York. 

C�J.."A THE PREMO 
II'Itted with alI Improvements for hand or tripod work, Including 

BWtng.beck and adJ1I.8t1ng front. yet withal 
EXCEEDJNGL Y COMPACT. 

It I. the Idelll Cllmera for Tour\�to. Blcyclleto. Canoel.t ... and all 
othera to' whom a .... vinl; In .pace .. an Important conllIderatlon. 

Full p,mkUl4n m 0Uf' new cata� Jra. 
aooBES'I'EB. OPTIOAL 00. 

148e.W_as •• BOCBBSTIUI, N. Y. 

© 1893 SCIENTIFIC AMERICAN, INC 

. [J UL Y 22, 18c}3. 

THE COPYING PAD.-HOW TO MAKE 
IUld how to use; with an engraving. i;aCtical dtrections 
how to 

�
re

£::
e the gelatin

:/.
ad. and 8J.o the aniline Ink 

Plt;!�
l
fo �h: 

co
J[

e
,\:,: � t:k:�� � aFJlt

I
'"ot

t
� -r:�:,: 

Contained In d'CIENTIlI'IC AMERICAN �UPPLEMBNT. No. 438. Price 10 cent.. F'or .ale at thl. oftlce and by all 
newsdealer. In all parts of the conn�. 

IF' K8TARI.ll'lllEIJ 11'145. 
The Most Popular Scienliflc Paper III the World 

Only .3.00 11 Yellr. Incladln. Poel".e. 

W .... kly-Ij� Nllmb .. r. 11 Yenr. 
Tille widelY ch·clllnl .. 01 and .plendldl)"U1l1stratad 

paper I. publl.hed weekly. Every number contains sl1:· 
teeD p&!les ot "seflll Intormation and a larlle number ot 
orll<lnal engravlnn of new Invention. and dl8coveri .... 
<ePl'ell8Dtlnll Enllineerilill Work •• SteaJll lIf .. l!1iItJI •• ,.. 
New Invention •• Novelties In MechanIcs. M.an� .... 
Cheml.try. ElectricIty Tel6ll1'apby. Phototll1lphy. ¥Cbl. 
tacture. Agrlcultnre. Horticulture, liatural History. 
etc. Completa lI.t of patont" each week. 

Tel''''. of !!iub .. ,ri1Jtioll.-<>ne copy ot the SCtION. 

'.rUl�I(.� AMEBlCAN wUl be aant for I)U� 1Jea,-62 numbBn­
po.tBlle prepaid. to any .ub.crlber In the United State .. 

C&nada, or Mexico. 'on r<>ceipt of Ilor"" .I"n" ... b y tbe 
publl.hers; .Ix month., tI.liO; three montlto. $LOO. 

n ""_.-MpeClal ratell tor several name., and to Post 
Mutera. Wrlta tor particulars. 

The sate.t way to remit I. by Po.tal Order. Draft, or 
E�re •• Money Order. Money caretully placed Inside 
01 envelopes •• ecurely .ealed. and correctly addre .. ed. 
seldom lI"""utray, but I. at tbe .ender'. rl.k. Addre .. 
alI letters and malte all order •• dratts, etc., payable to 

IHIJNN &; <:0 .. aliI U"olldnn)', New York. 
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'.I'HE 
�mtritan Juppttmrnt 

Thl. I. a .eparate and dl.tlnct publication from 'I'BB 
SCIENTIFIC AMERICAN. but I. unltorm therewith In .I.e • 

every numbe< containing .u:teeu large PBlles full of en­
gravIIll< •• many ot whlcb are taken trom torelgn papers 
and accompanied .... Ith translated de.crlptlon •• -'1'RK 
SClENTlJrIC AMERICAN SUPPLEMENT I. publl.hed week. 
Iy. anll. Inclnde. a very ... Ide r .. nJ/:e ot contento. It pr .... 
• ent. the mo.t recent papers by eminent writer. In .all 
the prinCIpal departmento of SCience and the Useful 
Art •• embracillll BlololIY. Geology. MlneralollY. Natural 
HI.tory. Geol(r .. phy. Arch",ololQ'. A.tronomy Cheml .. 
try. ElectriCIty. Light. Heat, Mechanical Enliineerlnll. 
St\!al1l and Railway Rngfneerlng, Mining. Ship Bulldlng, 
Marine Engineering, photoltl' .. phy. Technology. Manu. 
taetnrllllllndustrle •• Sanitary EnMineerlnll. Agriculture. 
Horticulture. Dome.tlc Economy. Biography, MedIcine. 
etc. A vut.amoWlt of fresh and valuable Information 
obtainable In no otber publication. 

"he mOlt \11J.l11'l1'tant E1H1,-,U'ni1lg IJT(Jd�s. Mecbanil!lma. 
arid Manufactllle. at home and abroad are 11I1l8trated 
atid desClibed In the SOPPLltMENT. 

?lice tor the SUPPLEMENT tor the United Statell, 

� and Me�co. S6.00 a year; or one copy of the 
SCIENTU'IC AMBRICAN and one copy ot the SUPPLE. 

M!tNT, both mailed for one year to one addre •• for$7.00. 
SIt,glecople •• 10 cent •• Addre •• and remit by po.tal order, 
eZpress money order, or cbeqk. " 

MUNN &; CO .. 361 Rroll,h"IlY, New Yark. 
---0---

�uitdinQ (ffdition. 
TRIO SCIENTIMlC AMERICAN ARCBITECTS' ANn 

Bmt.1H<RS' EDITION I. I •• ued monthly. t2AG a year. 
SlllIlle copies. 26 cent.. Thlrty.two IlU'Ite quarto pages, 
tormlng a larlle and .plendld lluazlne ot Architecture, 
ricbly adorned with e,eQilut !i(aUs i11. CQl(Jn� and wltb 
of\>er tine engravillll.; lIIu.trating the moet Intereetlnll 
dample$ ot modem architectural con.tructlon and 
aiUed .ublect •• 

'A .peClal feature Is the pre.entatlon In each number 
of a variety 01 the late.t and best plan. for private resl· 
dence .. city and COWltry Includlnll those of very mod. 
el'lLte cOOt ... well as the more el:pen.lve. Dra ... lngs ln 
per.pectlve and In color are given, tOllether with Plans, 
D<la<lt'ptlons. Loeatlons, E.tlmated eo.. t. etc.' 

. 

The el/ljlaOO8 and cheapness ot thl. mRllnlllcent work 
have won tor It the 1.lll'l\'e"l Circ"latla" ot any 
Archltee�lUBl publication In the world. Sold by all ne ..... 
dealer.. tJ.IiO a fea... Remit to 

M1.INIIi &; CO .. Pallln.be •• , 
361 Bread.wa,., Ne. "Yol'Il. 
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