
FEBRUARY 18, 1893.] J titutifit �mtritJ •• 
(4674) S. P. asks: 1. What is the usual I boiler! Is it fellsibie to do the work with steam and 

way to fix rallin,!s. grills. etc .• in concrete. in brick. or hot air mixed in proportion of two to one-two of 
stone 1 What materials are nsed. how mixed and ap- steam and one of hot air' It so. is there any economy 
plied 1. A. Lead is generally used for fastening railings in it? The working pressure is tol be]oo pounds a 
to stone. Holes drilled from 3 to 4 inches deep. Spuds square inch. A. There is no economy in pumping air 
or posts roughened at bottom. lead poured and calked into a boiler to use with steam. It costs more to com· 
when cold. Pore Portland cement makes a good fnst· press air than the work it returns. There is no dan
ening for bricks. stone. or concrete. only requiring a ger. and it is feasIble. to ose aerated steam in any de
little deeper setting. say 5 or 6 inches for stone and 6 to sired proportion. The only economy ever claimed 
8 inches for brick and concrete. The Portland cement wn. the savingl of the latent heat of ,the steam that 
should be mixed thic', and driven in with a tamp. 2. the air displaced. but it cost. more than the heat 
10 there anything that CRn be applied to wood to make expended in compressing thcair bya .team-driven com· 
it impervious to water ouder pressure say of 150 poonds pressor. 
per square inch. as water pipes for instancet A. (4680) S. E. B. asks: Is there any foun-Wooden water pipes can be made impervious to water 
by immersion in hot asphalt for a few minotes al!d the 
asphalt drained oot. Hot paraffine lOay also be o.ed. 
but does not penetrate the wood a. well 8S asphalt. 3. 
Suppose I wish to convert decimals of small denomi· 
nlltion as 0'0001265 into the metric system. as equiva' 
lents. what should I caU it' I find nothing lower than 
a millimeter. A. The reduction of a decimal value of 
any unit into a metric onit is made by multiply iog the 
decimal by the ratio of the metric valoc to the primary 
onit valoe; soif yoor decimal ls of one inch. your multi-

1 
plier will be 0'03937071)25'4-;<0'0001265=0'0032131 of a 
milllmeter. 4. What is lapping and how is it done! It 
is a finish I am told after grinding fine work In ma
chine. etc. Are there any books on grinding and lap
ping published? A. Lapping is troing a snrface on a 
tIat wheel. which may be of metal charged with fine 
emery. or on the fiat side of an emery wheel. See 
.. Hand Book for the Artisan. Mechanic and Engineer." 
by O. Byrne. $5 mailed. It has a full description of 
polishing and lapidary work. 

(4675) C. K F. writes: 1. In a book by 
T. O'Conor Sloane he tells how to make a Lalande
Chaperon battery. He takes an empty tomato can. 
places a quantity of oxide of copper on a layer of 
iron borings. clippings. etc •• on the bottom of the can; 
a porons cup is then placed in the inside of the jar 
tIlled with a 10 per cent solntion of cans tic soda. 
a zinc placed in.ide of this. He say. the battery 
will give electromotive force 0'75 of a volt. How 
lon� do yon think such a battery wonld last? Do 
yon think it would pay to make some' Wonld it gIve 
the E. M. F. named above? Would It do as well to 
omit the porons cnp and fill the can with the solntion 
and snspend the zinc plate from the cover' Does a 
battery of this type emit any fnmes or .mell while at 
work' Do yon think it wonld work' A. The porous 
cnp or some equivalent is necessary in the battery as 
described. only to keep the zinc from tonching the iron. 
An iron wire ganze cnp might be used if the zinc were 
kept from contact therewith by blocks of wooq. It 
gives a low E. M. F. 0'50 to 0'75 volt, has rather low re
sistance. bnt is not what is known as a strong battery 
by any means. It, will last quite long and is excellent 
for open circnit work. The battery emits no fnmes. 
2. We made a motor of the Siemens type armatore 
and wound for a series motor. It wouid not rnn when 
connected as a seiies machine on one iarge cell of the 
Ideal storage type; when we connected it as a shonto 
it ran very fast. We have 6 coils No. 20 A. W. G. on 
armatnre. and No. 18 on field magnet; the armature is 
made np of iron washers with one-halt· ponnd of wire. 
Can yon give explanation? A. Yonr motor. we pre
snme. was of too high resistance for yoor buttery. It 
ran on iower E. M. F. when connected in shnnt. 

(4676) J. J. K writes: A says that tne 
�harp cracking sound heard in steam pipes when steam 
is turned on in the morning is cansed by the water re
mainIng in the pipe •• which is the condensed steam of 
the night previolls. B contf'nd. thesc sonnds are pro
duced by the rapid expansion of the pipes in conse
quence of the steam rnshing throngh them. and that 
tne water produces only a iow gurl:ling sound, which 
may be heard al any time steam is turned on. A. The 
cracking or hammering in steam pipes is made by the 
snrging of the water of condensation from the steam. 
It may be water that has remained over night in the 
pipe. if they have not been thoroughly drained. or the 
water condensed in cold pipes. which conden.es the 
steam very fast when first tnrned on. The hammerin'! 
may also occnr at any time by neglect in properly pro
viding for the drainage of all the pipes in the supply 
and retnrn aswell as the coils or radiators. The mere 
pasel\ge of the steam only CRnses a whistling nOIse, 
and the expansion and contraction of the pive. caoses 
no noise whatever. nnless a very great iength of pipe 
drags on a solid fastening or support. 

(4677) J. R. P. asks how to mend glass 
jars. A. The Pharmacist recommends the following as 
a proved recipe: .. Take 1 onnce of Russian isinglass. 
cnt it in small pieces. and bruise well. in order to sepa
rate the fibers. then add 6 ounces of warm water, and 
ieave it in a warm place that the iSInglass may dissolve. 
which will reqnire from 24 to 48 hours. Evaporate 
this to about 3 onnces. Next dissolve � ounce mastic 
in 4 oonces of alcohol. and when this is ready. transfer 
the isinglass from the evaporating dish to a tin can (an 
empty ether can will be fonnd convenient). heat both 
solutions. and add the mastic solution to the isinglass 
in small quantIties at a time. shaking the can violently 
after each addition. While still hot strain the liquid 
throngh muslin cloth and pnt np in M onnce bottles. 
This cement is very valuable. and articles. snch as 
mortar •• graduates. etc.. mended by it have been in 
nse for year •• and. in fact. seem to be stronger than 
they were originally." From the" 8eientitIc American 
Cyclopedia of Receipts. Notes and Qoeries." 

(4678) E. P. W. asks: What horse 
power engine would it take to drive a pnmp forcil'g 
water into a cy linder nnder a pressnre of one thoosand 
ponnds to the sq oare inch. the cylinder having an open
ing or discharge pipe of � inch in diameter, the open
ing of � inch to be open all the time and the pressnre to 
be maintained at 1.000 poondst A. You will require 12 
horse power for maintaining the pressure as stated. 

(4679) J. J. O'B. ask!!: Is hot air 
pumped into a hoiler with an air compressor of any 
economical aid in dOIng the work with steam? Is it 
not dangerous to continually pomp hot air into a 

dation for the oft-advanced theory that burning "inc 
(in small pieces occasionally) in soft coal heaters will 
relDove soot from stove pipes and chimneys' If not, 
is there ony way to keep them free except by taking 
them down' A. There is a possibility that the zinc 
in oxidizing and paRsing through vertical pipes and 
chimneys deposits a coat of white oxide upon the sur
face. which may detach the soot that is afterward de
posited and cau.e it to fall. when it may be readily 
cleaned oul.. WI' have no evidence that the soot is 
burned or destroyed by the zinc. We know of none 
but the old way of cleaning that is reliable. 

(4681) J. C. W. writes: Please explain 
the following: Dnring the present cold .pell. many of 
the water pipes In oor dwelling houses have been 
frozen, and Singularly enoogh the hot water pipes were 
oftener closed than the cold ones. where hot and cold 
water were in use. Upon inquiry I tInd that this was 
not in isolated cases. but very generally. and in many 
IOSlances the hot and cold pipes lie together. A. The 
heating of the water expels the air. which is often seen 
to sputler from the hot water faucets. Water without 
air. or from which air has been expelled by heat or 
otherwi.e. freeze. slight.ly easier tban aerated water. 

(4682) G. W. R. asks how wide Behring 
Strait is at its narrowest pOint. and also the depth of 
the Strait at thl. point. A. Behring Strait Is 60 miles 
wide. A small Island is in the SI.rait 40 miles from the 
Alaska shore. Water of the Strait 25 fathoms deep. 

(4683) F. K H. writes: I would like 
you to please give me an answer why a bell worked 
ou one wire. a galvanized wire. the wire three blocks 
distance. and I use the ground for return, have got six 
ceUs of battery. At the end of the line where the bell 
is. the corrent i. M .trong it can hardly be held 
in the mOllth. and when the wires are touched to the 
bell it does not ring. I know that it is not the fault of 
the bell. because when it is connected direct from the 
battery it rings. A. Probably the difficulty with your 
elec!.ric bell is that its resistance is too great. or that 
you have not sufficient battery power to overcome the 
resistance of both the line and bell. 

TO INVENTORC 
An e:roerlence of forty year •• and the preparation of 

more than one hundred thousand applications for ]la
tents at home and abroad. enable us to understand the 
laws and practice on both continents. and to possess un
equaled facilities for procuring patenta everywhere. A 
synopsis of the patent laws of the United State. and all 
foreign countries may be had on application. and persons 
contemplating t ne securing of patents.elt er at home or 
abroad. are invited to write to thl. Office for prices 
which are low. In accordance with the time. and our ex
tensive faolllties for conducting the bOBlne.s. Address 
MUNN & C O., office SCIENTIFIC AMERICAN,361 Broad
"ay, New York. 

INDEX OF INVENTIONS 
l.I'or whleh Leller. Patent ot Ibe 

United Stale. were Granted 

February 7, 1893, 
&ND EACH BEA.RING THA.T DATE. 

[See note atend Of list aboat copies of th8ll8 patent •. ] 
Acid. making nitriC, O. Guttmann.... .. . .. . . . . . . . .  491,(S} Air compressor, hyaraullc. G. H. Walker .......... 491.232 Aluminum ana formlnl/: alloy. thereof. elec-
Anl��f!a����'1';,��w�:.�.���?�::::::::::::::::: �= Aniwa! trap. L. Herman ............................. 491.009 Artificial board. J. E. Eaton ......................... 491;002 Axle box. J. M. Smith ................................ 491,sao Bag or pouch. F. M. Turck ........................... 491.1 8 Barrel filling apparatu •• P. H. Shumway ........... 4!IU� Bearinl/:. antlfrlctlon. P. Beckman .................. 491,(()l Bearing plates. manufacture of center. C. T. Scboen ............................................. (S},I92 Bed. A. F. Conant .................................... 491.(8) Bed. O. G. Franks .............................. 491� (S}.244 Bicycle, F. Sweetland .......................... , .. ... 491,200 Bicycle gear. W. Mahon ey ........................... 491,3e6 Bicycle lock. E. BuySBe ...................... ........ 491,336 BiCW.�: ���.I�� .�����. �.�� .. �.�.I.�� !.��: 491,342 Board. See Artlftclal board. Game board. Bobbin winding machine. C. S. Marshall ........... 491,4114 Boller. See Ceramic boiler. Steam boiler. Wash boiler. Boller gas producing furnace. steam. O. W. Ket-chum ................................. .............. 491,359 
�gg�Ctc:':�kYi:.!,.n� G� i>�:;;a8·.:· ::::::.::::: jBl:� Boot. or shoes. maklllll. G. W. Day ................. 491.258 Borlllll machine. C. F. Hotchkl ...................... "<n.110 Bottle. A. L. Straus .................................. 491.11l8 Bottle stopper. K. Hutter ... ......................... 491,113 Bottle .topper. J. Lanholl' ........ .................. 491.119 
�gUl: ��tl'?n"lte�=!:�: r.·L"1n:;:::::: :::: :: :am Bottles. tool for flnlshlng the necks and mouth. of, C. H. Beacb .................................... 491,06\1 Box. See Post 01llce lock box. Brake. See Car brake. 
���keJ·:l.?h�:t·d,: .. w;Hoeiiier·&;cJi8piiWi:::: 9 Bros';. glaCklng, ¥. Haswell ................ ; ..... : .. 491.;1t'6 Buckle. J. Bark'ey .................................... 491..462 Buckle. J. N. Faust ................................... 491,241 Buckle. A. E. McClure ............................... . M,123 BUrner. See 011 burner. Burr wheel. R. W. Gormly ....................... " ... . 491.845 

��i�� e��r.,��� ceg;l�f11ft.a:; �. :-a��n iiuttOns; 491,001 
machine for threading. A. N. Ham..... ....... 103 

8:::::l .. ::�y?:.·��!:;fo�.�.���::::::::::::::: l� 
8��1�� �ttlilm��ll.cil H"!rlov:.���.�·:.·. ':::::::.:: : 
8: ����rJ�\teE"tl����'t'fi.':?��� �'. �'. �.�.I�� 491,0114 
8: g���. }1.·l::�h:eii::::. ':.'. ':::::::::::::.'. :::::: �ml Car coupllnl<. M.J •. AltboOBe ............... .. 4111,003, 491.504 Car coupling, J. H. Brown ........................... 491.467 Car coupling. H. C. Buhoup .......................... 491.2(Yj' Car coupling. G. Eklnnd .......... ............... " .... 4m.{U 
Car coupling. J. J 088 .......... $ ....................... 491,367 

Car coupling. J. C. McEwen .......................... 491.185 I Insulation of dynamo armature •• T. E. Morford .. 491,490 Car coupling. W. F. Rlcbards ........................ 491.134 Insulator. A. R. Laue ................................. 491,362 
g:� �g�gll��: :'·:'·�a1ia�e�.t.���.�::: ::::: :::::::: 1�;� \��at�:ecM�ldr.o� �r::grh��g·lron: .. Soidei-iDii 491,!nI 

g� ::::gf��::rl':,�I�����N�"::{, �.rJ.'J��'::,:::::: 18H� Iro�rc)an·paratu. for the purification of cast, A. P. Car sand box. street. E. F. De Witt ................. 491,161 I G. �ollet ............................. .............. 491.50.S car signal. J. G. Tomlinson ............. ....... , ... 491,203 'Jack. See Window jack. Car. street. L. J. Hlrt ................................. 491,107 Kiln. See Continuous kiln. 
� ��t�I�W.· .r.Wfft?tst. � .���?�.Oft. : : ::'.::'.: ::::'. 18Uti I�liil�� ������e�a�l�tiid;,i-·: it: 'kirkpatrick::: 1�:m cars. automatic coupling for steam and air pipes Knlttllll< machine needle. R. Kirkpatrick .......... 491 117 for railway. J. E. Marble ...... :................. 491.291 Knitting machlnesi extra thread feeding device • 

Cars. heating and ventilating raIlway. J. J. Bur- for. L. N. D. W Ihams .. ........................ 491,827 well ........................... ...................... 491,t68 Knitting macnines. needle picking device for cl ..... 
8:�o�w�:chl{��t�IT.'�!:'t���an'ft�· .. ������� '::.::: �8l:ffl La.:;��aJtiJY.;xD�I��:ic 'arc;' C: E: sc':ibiier:::: : ::::: tl:t� Cardl playing, F. Ames ............................... 491,302 Lamp. electric arc. W. E. Freeman ................. 491.095 Card Ill< engine coiler. F. A. Flather ................ .wl.009 Lamp socket. E. R. Elliott ........................... 491.268 car1�'fon':,���.��.���.������.��� .. ����I�.�.��� .�f: 491.856 La'!:r:ct;t����aA� j��i����� .��. ���� I.� .���.�� 491.412 Carding machine spring presser. J. D. Stanwood _ 491.143 Last. E. C. Moody .......... . ................. ::: ...... 491,489 Case. See Bookcase. '" . Last borinj/ machinery. D. C. Rebhun .............. 491,493 
8::��!¥S!�e��'Y.r��rflr��.t.��:.�:.� .. ����.:.: �M:l� �:tg�:«i:.tarc'i:'�::l:��::::::::::::::::::::::::::::::: 1�= Casket handle. J. MCCartnlc' ..... .................... 491.122 Lathe tool and sup�ort, W. L. Cheney ............. 491,256 
8:��':,tl�r6�e�E:�.��� .. ��: .�'. ����::::: ::::: ::: 1�1:� ��� SP��'!,kll'ftc�;,leettoCk: ... comiiliiatioii "iiiCk: 491,3M Ceramic bOiler. A. P. Creque ........................ 491.083 Electric lock. Cbalr. See Dental chair. Folding chair. Reclln- Lock, M. Higgins ...................................... 491,352 
chiltt.'��.e��� ���.�����: .................... . 91.800 �gg����r':;'�I���I1.P��s"o..:·e�al�':'.'���:::::::::::: 1�:= Chal r pad. Totman &; Wheeler ...................... 491.325 Loom frlnj/e attacbment. K. Engsberg ............. 491;006 
�:hY'& ����e���I.� .��. �����'. ��.� .�?���: 491.382 tgg�.·:��:n�tl::li��t;ii iiiotioii fo':: E:.sDiiiii 1�:� 
g::��li� S��I.�. ������'. ��.���.� ���.�::::::::: ��l� ��g�::t��: f.·l;o?,����: :·:::::::.::::·.:::· ... :::::: m;m Cleaner. See Flue cleaner. Lubricator. C. Trel<oning ............................ 491..339 
8l:rc-k, �'i:::,.'M.alf.\�:Eger ..... .................... 491.328 ����s����rt�n:.· �Vi�ebr&kii::: ::: ::: :::::::::::.::: 2M:Mf Clock. electnc. J. H. Dyson .................... ...... .m,339 Mangle. 8. Wiggins ........................ ... ....... 491.466 
8l���e�0���ae�· ii. \t��'i: .. : . .. : .. .. .. .. : .. .. .. : .. .. : .:.: ....... :::: :�U� �:g��ho�:..��g ���;a:��� .. :;.fo��S'.";�D: 491,358 
Clutcb. C. K. Pickles .................................. 491,444 Schrader ... ........................................ 491.193 Clutcb mecbanlsm. T. Griswold. Jr .... ............ 491.169 Match. (1. M. Bowman ................................ 491.204 
8���;'fe!���'iv �do'd�\i.��·.: : :'.::::::: '.::: :�U�� �:��!��:[hg�tg?a�!Ccie�i�To�·mftking:c:ii: 491,314 
Coin actuated machine. W. A. Smith ............... 491.196 Bowman ............................................ 491,200 Collar. horse. W. C. AjlIlew .......................... 491,065 Measuring instrument. electrical. E. G. WI II-Comblnatlon IOC� J. D. Cralj/ ................ 491,158, 491.159 young ........... : ....................... . . . . . . .. . . .  491.457 
8g��:�����I�lan�.����:::::::::::::::::::: 1�l.m ������I�g���e��W'To6i:so�·.����::: '.::: � 
g�� �i�ii,��'t.lj� · itoiii &'r;Biitii,j:::::::: ::: ::: :�:tig �:����e.rl ����:.":��;���io�· �J::Ttiil8iiiring; 491,346 
Corn product. B. G. H udnut ......................... 491.428 Longstreth & spunli .............................. 491,400 
8��:t�n�:a'6'��':io�pft� .. Car' aiid' ati brake 491,259 ::�r!fl't':.I'l::'e :C�:;:tu" ro-r R�:n"J'l:�t��k G: 491,136 

coup'lng. Pipe coupling. Thill coupling. Taylor .............................................. 491,452 Coupling ga1lgll, Hazleliurst & Cole ................. 491,114 Metal bendlnl< maChine! E. Part.Yka ................ 491,187 Crane. lib. E. W. Naylor ...................... 491,126. 491;127 Metal heating device. e ectlc. W. Mitchell ......... 491.487 Crank .'baft, C. K. Longenecker ..................... 491.487 Metal svlnnlng apparatus. E. Polte ................. 491.188 Cross tie. metalliC, N. M. Thomas ................... 491;229 Metals. process of and compound lor coating. W. Cultivator. aouble shovel. Hinkle & Gaither ...... 491.176 Mild ................................................ 491..220 Culvert. C. B. Davis ...... ............................ 491,4OB Metals. reHnl!!f;' A. P. G. Rollet ..................... 491.498 
8::¥ilng��a�:�r v:F...::�c':"l.· B. Jenkin ......... 491.318 ��l��' .!l'.l':r:rJf!u;I';�i-?��emeie;,::"""·""" 491,tm 
Cutter head, T. B. Ree.e............................. 373 Milk coagulating product. C. P. Eyre ............... 491.416 

E::::g:�����:gO���:,.�iJ:': t: :'��i: ·Mary:.:: 331 l1gre,�nl<m �r����:: �a�hr�:'1�r" 'ceiiiriiugaiiy 491,273 Dental chair. A. P. Gould ..... ............... 491.007, treating. O. B. Peck .............................. 49l,131 Dental engine. A. P. Gould........ .................. Motor. See Sprlnj/ motor. Dental enj{lne angle at.tachment. S. P. Sharp..... Mower or reaper cutting apparatus. W. S. &; W. Dental u.e, .urll/Cal forceps for. C. E. Blalte. Sr... S .  EllIotthJr ....................................... m.340 
g:��g;�:t��.,!,�et.n-F��':ii,;,s:::::::::::::::: 491;2'14 ����ger.::'rI::!!I����.:'.r.r�����I\��::::::·.::: 2M:H: Die .tock, B. Thayer .................................. 491.453 Mu.lcal lnstrnment, J. F. Luscomb ................. 491.193 Dies for produclllll de.ljlIl. on soft metal.maklng. Musical Instrument. mechanical. F. Pletschmann 491.223 B. F. Kel.ey ....................................... 491.179 Nut 10CkhJ. L. Hayward ............................. 491.173 Door check. G. W. Wrlj/ht ........................... 491.155 Nut mac ine, M. F. High ............................ 491,175 Door hauger, J. W. Conchar ......................... 491.()l1 011 borner. B. Roberts ................................ m,226 
Egg� ����� 'W;�rl�I���� •. � •. �.����I.��::::: i�:m ��io!�����t�rfon. J. A. Hallden ............... 491,102 
g���:l.'r.��:��oc�'i!:kw�·c�m'!�lr��·:::::::.:::::: �8t� �:I�tb�:�e:rn�.������W:·Diivi.:::::::::::::::::: m:� Draw bars, manufacture of. J. Green ............... 491,� Pans. Implement for liftin". Watkins & Bayle.s .. 491;a93 Drawing. testing and correcting free-hand. A. K. Patterns on woven fabrics. producln leaf metal. CrORS ............................................... 491.100 F. Lehmann ..................................... .. 
��D:-�c:�::;:j' . V: MoHer::::::::::::::::::: i�l:� ��c�a��ft��'W.O��� t. �:�r::::::::::::::::::: Dryllll<ln vacuum. apparatus for. E.�Donard ...... 491.3BB Plano. W. P. Haines ................................ .. Dye. blue black azo. T. Dletll . ....................... 491.410 Piano actiOn, F. A. Guth ........................... .. 
E�:' �rgi!:!'b?u

neel'n�u'I���s:,�niid ·&'·Mobier:.::::: i�1:� �l�res'.:':i-����Jgj/ 1;:lce. E. L. Gaylord........ .' 
Dyeing machine, Clough '" Bigger .................. 491.3BB Pipe eoupllng.�. S. � olrt ............................ 491,299 Edgers, �raVjtit:dOg forl:Dfl, J. Tarrant ........... 491,201 Pipe wrenCh, tv. J. Walker .......................... 49l,265 
ID:gt�� ���hln�;�;:amo?�'i:':':oi'& ·R';I�i;,r: . : :: :�:� PIP��.y������. ��.��I.�� �I.�. :�� .����: .�: � :.��?� 491.184 Electric .wltch and door lock, combIned, J. H. L. .l'lanter, graIn, O. F. yarbrough ..................... 491,4.00 Holcombe ........ ............. ..... ................ 491.426 Plauter •• eed. Learmonth & Beltman .............. m.B63 ID:��g:.1 ��b:�d �l�1't';;?· H. Hicks ........... 491.106 PlaW��r����.':. ������. ���.���.��� ���.,:?� .. �: 491.390 Emery wheel dre.ser. W. W. Brlsben .............. 491,466 PlIers\¥arallel, Vonhaus & Becker ................. 491.231 En�::iin.;:ee

sP:a�a!=fn�.e. J":c"tf��:.?tary �Ig:: F. · B�R�:l.�3�: :::::: :::::::::::::::::::.:::::: :�tl¥f Extractor. See Bottle .topper extractor. But- Post omee lock box. F'. R. R ldell .................... 491.4� ter extractor. Pot. See CoO'ee or tea pot. Ext
�������.��.�.� .�������.���.����:.:: 491,S'l0 I:g�:�: 'S:�eii�:::�w":: for. W. M. B wer .... 491..0'14 

Fan. T. F. DaVis .. :.... . . . . . . .  .. . . . . . . . . . . . . . . ...... 491..40'1 Yower. electrlcaitransmlsslon o� C. S. Bradley ... 491.466 
���. r. oJ': lt�:1n'!n::::::::::::::::::: ::::::::: :: �8t�� r.1�il� �a�f:."es�e30��':bl�e e10�' r..��·(f 491;334 

Fan. vehicle, M. H. Trippe ........................... 491.4M ()rompton ........... . . ............................. 491.240 Fence. J. E. Kline ................ . ................... 491.00 Pump regulator .... W. R Griffith ...................... 491.101 Fenc'1 wire. E. H. McCreedy ........................ 491,440 Pump valve. J ..... ennedy ............................. 491;286 Fe
�':tc'l:;;:� ����Ti 3��'!,��·. �������.� .��� .�� 491.085 K::::'l.l"le�Pll:��'!�k�rtable. D. Noble ............ 491.186 

Fertilizer or Insectlclde distributer. D • .T. Man- Railway gate. automatic, F. A. Curtis .............. 491.472 
Fllen�re8: ien,porary 'biniier' fo;':: X: DODi::: ::::: :: :�:�g l:iI::� :.ilrg��e�'Wc�: �11M;'! .. �: .�':?����! :: 2M:ffl File. letter. A. Tengwall .............................. 491.266 Railway .lllIIallnfv electric circuit for. L. Thalen. 491.387 
Il���:"'t."�eB�g:.�.�:��::::::::::::::::::: :�:� �Il::� t��: dev�Gio�·�:!},I:;ng· .. ·PreadiDii 491,001 Fire klndler. A. Johnson ............................. 49l,355 of. A. H. NeWllher ................................ 491.Hl rlue cleaner. P. A. BurRess...................... . . 491;404 Railway trolley, electriC. B. & A. Koens ........... 491,361 
�1�lga�t�:.· 5.e8� :o��"ri'::::::::::::::::::::::.::::: 1�� Rai�mn..I�.�I.���� . ���������. ���. ���.���.� •. �'.�: 491.132 Folding chair. C. Kehr ...................... 491.214 to 491.216 Reclining cbalr. Martlu & Walrad .................. 491,246 Fracture apparatus. J. F. ROwley ................... m,211 Recoriler. See ca.h recorder. 
Frnl� fl��:;::�lrl� .. I.��������: .��.����.��: 491.269 It:�rtt:a:g�':[iu� �t�=t'lc: Gi-iIDe.&·ii;U:� 49l,496 
Funnel. A. Gersdor1l' .................................. 491.421 ter .................................................. 491..348 Furnace. See Boller gas produclng furnace. De- Rej/ulator. See Draugbtregulator. Pump rega-sulphurizing furnace. Smoke consumlng fu..... lator. nace. . Rein button. J. T. Swartz ............................ 491.199 
Furnace. M. W. Keene ............................... 491.115 Retouching deVICe. A. S. Harry ..................... 491.171 
=:�r�!:"J���W�i:g�:"�lggleman ............. 491.383 ROI::'':,h'rn� f�����f>.����;'��� .. ���� .. ��� 491,341 
Game apparatu .... C. Trogdon ........................ 491,2B6 Roofing. paving. etc .• composition for. D. A. Game board. G. tl. Monks ....................... ..... 491.21'3 Wray ............................................... 491..395 Garment fastenlnlljj B. Bernstein ................... 491,(17Q Rotary ens,ne, A. D. Bellin�er ...................... 491.402 
a�'i.�����sGfo'" ¥:!"�!'�IaCiii':e' oi;' j':ii: 491.435 �:!h ��':.nc��till��.I<Il'JW��:. ��'. �'. �������:.�:: :18t� Arcner ............................................. 491..067 SaBb "alance. F. P. Johnson ......................... 491..114 
Gas. apparatus for the manufacture af, J. Asklns 491.8I1Il Sash fastencr. A. Barton ............ ................ 491.505 

a::.';��::t�g 1i.i'reBcir.'h"J'tiic·8Ciii: iCi,iiliiDanii::: :: l8l:� t::::m =I:::.�e�:::,'f,���e·f�r �::'��:'E: 491.090 
Gas, manufacturing. J. B. Archer ..... ............. 491.(lti6 A. Ree.e et al ....................... ............... m,H7 Gas meter. T. F. Downey ............................ 491,411 Sawmill carriage •• mecbanlsm for operating. J. 
Gate. See Brldile gate. Rallway gate. N. Richey et at . ................................... 491.494 Gearing. chain. E. J. Garrard ........................ 491,420 Scale beam. L. G. Woolley ........................... 491.4fiII Generator. See Steam generator. Scalper. A. Van camp ................................ 491;392 

81���?t�'6'0�����: .�:.��::::: ::::::::::::::.:: ".:'. 2l:1� r�Yi'ri:13:�f� g�nf:.·:.·J.·E;����.s:::::::: '.: : ::: :�:la't 
Governor. P. Lochmann ......... ..................... 491.219 Seallnj/ device, bottle, M. N. & E. P. Lynn ........ . '91,432 

a��e����·c�J;o�f�ofiDaitej.·ioi-·,:eiDoviiig; 491.()l7 ���:ff.g�6i�Ca�r,t��iI�·JrJ�3.;j.:::::::::::::::: 2M:WI B. Ehman .......................................... 491.413 Seller. merchandise. F. Towle ....................... 491.147 
Gridiron. electrically neated. W. Mitchell ......... 491,322 Sewing maenlne attachment. R. A. Shellard ...... 491.194 
Guns. ejector mechanlsm for drop-down. J. Ross. 491,2'10 Sewing machlne. book. D. M. Smyth ................ 491,228 
Gymnasiums. weight holder for cabinet. J. E. Sewing machine tension device. G. F. Ruby ....... 491.265 

Ha:.,h�t!'�c;,:·C:·A:Nei.on::·.:·.·.::·.::::::::·.::::::::: ��:� ��:ff.sb�in�g?�.r�:Edg;,i-i'oii:::.:::.:·::.:: :·:::::: :�:� 
Hand power attacbment, F. M. Fo.ter ............. 491.418 Ship, .team. C. Harrl ................................. 491,170 
Handle. See Casket handle. ShoCJ( binder. C. S. Unruh ....... ..................... 491.391 
Hanl< er. See Door hanger. Shutter fastener. L. M. Froberg .................... 491,165 

::��::. W.oeB!;,���.I�����:::::.:;:::::::::::: .. ::: 2M: ���:� c�:uc:rn�r.:�ace. w. Arne;"ann ......... 491,233 
3::gg:.�: b��T:' device: 'j: '11: 'siOwe:: :: ::::: smy���.I� .. I.���: .. �I.���.I�: .. �����'. �'. �'. ���� 491,312 
�:rb':-'l�r.:;W;J,igRd'::tie: w: Mltcbeii::: :: ':::.: :: 491 ��� 1�gn�:,:'I'k.�c�e�I.����::::::::::::::::::: l��� 
3::�t�C�e�ere.'��f�:.-liy: fi. 'ii: j·.;itkins: ::: : : :: :: fol.484 ��tr�':-fi:��: ¥l��J?��lT.���'.�'.�: �������: �M:� 
3:::t::. v��":��\��t��Ili.;ar;;j.�W:t':hiiaier:· · 491.321 

SPl���� . ����� .. s.�����?r .. �����l .•. � •. �: ���� 491.2'/6 
Heel plate. H. Eo Van Benschoten .................. 491,149 Spool bolder. E. C. Jenkin ........................... 491.261 
HIde. machlne for treating. Pullman & Smlth .... m,446 Spring. See Door spring. Medlclne case spring. 
Hod elevator1J, E. J. iJalTllrd .......................... 491;U9 Sprln( motor. D. H. Smlth ..... ..................... 491..110 

Bg::��"��.;���th ........................ M,168 ����kl�g d���l:�h:���1illS . ................. 491,3'17 
Hook and eye. C. E. Barne ........................... 491,399 Square. beveJ.,.A. Hete ... ........................... 491,861 
Hooks and eyes. machlne for carding. J. W. Stand. See washstand. 

Grallller ...................................... .. .... 491,281 Staples. devlce forboldlnj/met&lIIc, W.J. Brown 491,236 
Hooks and eye •• machlne for manufacturing. J. Starch and cattle food. maklng. A. Behr ........... f91.23.l 

W. Granger ...................................... . 491,282 Steam boller. A. StlrllJ;Jg ............................. 491.451 
Hooks. method of and machIne for making gar- Steam englne, G;Smlth .............................. 491.141 . ment. B. C. Manville .............................. 491,289 Steam generawr. A. Langton ........................ 491,217 

I1g�:.�w'i:'ad;. D��aciiirlng: Vi: Vi:iiiii8r::: :.:Bl:� 8tet�E���:fy �.� .��.��� .. ����:.��.����: 491,4112 
Hose hol!;r. L. F. Pearson .. ........................ m.4411 Steamtral'.ll'. A.Llttlefield ......................... 491;486 
Hot water heater, mantel. T. Holland .... : ......... M,ID! Steamer. cbaln. E. I. & E. A. pfeifer ............... 491.492 

��':,':-'i.ai, ����� l�r ·Hart·:::::: ..... :':::::::.: ::::: 4M:fM ����f��;¥."a�sB:U�'o���.���:: :::::::: :::: :: 18tiM 
Ice maklnj/ apparatusl L. Pusey . ..................... 491,225 Stone breaker. A. J. Gates . .......................... 491,1116 
Ice I'low tooth fasten ng,,}. G. Bodenstein ....... . 491;as2 Stopper. See Bottle stopper. 
Insulated magnetic COli. T. E. Morford ............ 491,491 Store service apparatu •• A. A. Callie ................ 491,0'/6 
Insolating electric conductors, T. E. Morford (r). 11;803 Stoveftrepotand stoker, D. Brazier ................. 491;883 
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t 10 
Stove knob. H. A. Matthew •. . . . . . . . . . . . . . . . . . . . . . . .  491,292 
stove uten.il •• rack for hanll:iu!<. O. Weaver . . . . . . .  491,50'.1 
Street .weeping machine. A. Bertram . . . . . . . . .. . . . .  491,278 
Structure • •  eparable .keleton, H. P. De La.telle. 491.288 
Surgical lill:ature receptacle, J. E. Lee . . . . . . . . . . . . . .  491.315 

���g��g:�.��i�l.�ct ":b"i.�·.·.·. ':::. :.'. '::::::. ':.:: : : :  i�Uti 
Swinll:. J. W. Shipman . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  491.379 
Switch. See Electric .witch. Railway .wltch. 
Switchboard .y.tem. multiple, C. E. Scribner (r).. 11.306 
Switchboard systems, metallic Circuit for multi-

ple. J. A. Seely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 491.252 
Switchboard systems, testing apparatuB for mul-

tiple, C. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4Pl,250 
Switch .tand, F. A. Beeman . . . . . . . . . . . . . . . . . . . . . . . . .  491.463 
'.relautograph, E. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491.347 
trele,t;traph receiver. printing, M. D. Porter . . . . . . . .  491,133 
'.relegraphy. vibratory. S. D. Field . . . . . . . . . . . . . . .  , . .  491,163 
Telephone cable. S. W. Holman . . . . . . . . . . . . . . . .. . . . .  491,109 

f�\rrgg�li�:�wit�e[elih���.�l��::::::: : : : : : : : : :  ��l� 
fg�::m�: ::::�gi��: raX�D��6'�rpmj .. n : : : : : : : : : : :  i�l:� 
Thread holder and cutter, E. C. Jenkin •. . . . . . . . . . .  491.200 
Thread holder and cutter, combined. E. C Jenk-

in .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  491,262 
Tie. See Cro •• tie. 
Tin from iron or steel, separating, T. Twynam . . . .  491,2bt 
Tire. cycle, A. Strau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491.386 
Tire. pneumatic. C. H. Gray . . . . . . . . . . . . . . . . . . . . . . . . .  491.479 
Tire, pneumatic. D. H. Smith . . . . . . . . . . . . . . . . . . .. . . . .  491.296 
Tire .etter. hydrootatic, C. L. Grime. (r) . . . . . . . . . . 11,307 
Tobacco pipe, .W. Demuth . . . . . . . . . . . . . . . . . . . . . . . . . .  491.409 
TOol. combination, A. & F. J. Reinhold . . . . . . . . . . . .  491,189 
Tool hOlder! Low ", Dahl. . . . . . . . . . . . . . . . . . . . . 491,316, 491.317 
Toy ba.eba I game. J . . A. Meaher . . . . . . . . . . . . . . . .. . . .  491.247 
Traction engine. J. A. Stout . . . . . . . . . . . . . . . . . . . . . . . .  491.385 

��::�l:!nt�����'B'.
d}/aD!a�::��':ii.'::::::::::::::: ��e-� 

��:��p��e'l�;,,�?'i�a�: " Steaiii 'trap: ' 'Stench 11,305 
trap. 

Tree tran.planter. L. H. Roger .. . . . . . . . . . . . . . . . . . . . 491,135 
Trimming penda% dress. G. F. Hen.el..  . . . . . . . . .  491,350 
Trolley .tand, S. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 491.210 
Trough. See Watering 6rough. 
Truck, car. S. D. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491.263 

i&':,c�r :�l : .. ��i=CIt,-lii;'i-i: c: ii: Ames: : : : : : : :  :�t� 
Tumbler wa.her. O. H. Robin.on . . . . . . . . . . . . . . . . . . .  491.374 
Typewriter cabinet. S. L. Conde. . . . . . . . . . . . . . . . . . .  491.239 
Typewriting machine. G. C. Blicken.derfer . . . . . . . .  491.071 

��:;��iW. �Xd����:.�:. �oo.:��.�����'. �r
: :

.
: : :  : :  i�� 

Valve for kitchen boiler •• • afety. T. B. Clat-worthy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  491.238 

�:l�:: ��:rJi !�'f�'Miutba�8���: : : : : :: : : : : : : : : :  m:m 
Vaive • •  team-actuated. A. R. Boiu ... . . . . . . . . . . . . . . 491.506 
Vehicle. two-wheeled, E. McPhee. . . . . . . .  . . .  . . . .  491.125 

;:Iggtg�: �!�iN�� {\r':"J: -b����.
e
.
t
. �.l:::::::::::::: m:t� 

�:���ed.:;a·c'mr,��G�L
E�m:;.: : : : : : : : : : : :: : : : : : : : : :  �t� 

Ventilator. See Car ventilator. Window ven-
tilator. 

Viol in .upporter. G. Narberti. .  . . . . . . . . . . . . . . . . . . .. . .  491,372 
Wagon body, M. M. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . .  491,(61 
Wagon, dumping, R. Fitz-Roy . . . . . . . . . . . . . . . . . . . . . .  491,343 
Wa"on runnlDg gear, 'l� F. Updegrove. . . . . . . . . . . . .  491,230 
,"Yall paper. apparatus for printing and bronzin"" 
wa�b���r§�ii:·.f 0: T: ·i.i.:"il,.;,;::·.:: : : :: :: : : :: : : :  !M:fsl¥ 
Wa.hboller. B. F. Mer •• mann . . . . . . . . . . . . . . . . . . . . . . . 491.436 
Waeber. See Tumbler washer. 
Wa.b.tand. J. P. Haye . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  491,211 
Washing machine. A. C. Brandt . . . . . . . . . . . . . . . . . . . .  491,073 
Washing machine, W. H. Haydon . . . . . . . . . . . . . . . . . . 491.424 

;::���b���e��:�rc� p���B�rt�i��8t:r:r!:��edevice 491,242 

for elevating. C. H. Keeney . . . . . . . . . . . . . . . . ... . . .  491,116 
Water heater. electric, W. Mitchell " .  . .. . . . . . .  491,320 
Water heating and purifying device, O. W. Ket-chum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491,300 
Watering trough, stock, H. Carroll . . . . . . . . . . . . . . . . .  491,077 
Waterproofing oil receptacle., compound for, G. 

Gumbel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491,234 
Wells, mean. for handling drill bit. for oil or 

artesian. W. Forker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 491164 
Wheel See Burr wheel Car wheel. 
;g�Tb':i. e.i:'aD�o:.tc"t�::,g 

o���"c�'l¥i�l.f,jo�a����: :  :8H� 
Window. J. W. Cameron . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491,279 
Window. A. Hitt . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  491.310 
Window jack. D. A. Thur.ton . . . . . . . . . . . . . . . . . . . . . . .  491,146 
Window ventilator. J. De Long . . . . . . . . . . . . . . . . . . . . . 491.ffiB 
Wire, manufacture of barbed, .T. D. Curtis . . . . . . . .  491,304 
Wire .tretchlng and twi.ting tool, E. T. Hoyt . . . . 491.111 
Woodwork, process of and apparatuB for produc-

ing ornamental, A. Guattari . . . . . . . . . . . . . . . . . . . .  491,283 
Wrench. See Pipe wrench. 
Wrench, E. L. E •• ley . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  491.415 
Wrench. A. Pellet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491,222 

TRADE MARKS. 
Beer. lager, Jo.eph Kohnle Brewing Company .. . . .  22.427 
Beer. lager, H. Rahr's Sons . . . . . . . . . . . . . . . . . . . ... . . . . .  22,428 
Be'i��ar;�n'i��n

ai� . .  ���.��� . .  ��l.
i��� . .  ���?���� 22,430 

Inside Page, each insertion - - 75 cents a line 
nack I-age, each ill !iiertion - - - - $1.00 a line 
w�!a'i. ���fi�e�'irgP..a��rc.l'�ho�.

atl'.el�l;ithagf�te"lfn�� 
r�����r: �� rt:t:a�C;at:���a:��r: W:l. l::�e�:��: 
ment, as the lettel' press. Advertisements must be 
��= t�t 

aE;e��C�ipCe �gfl��i�g ���k's�s���rsday 

Seneca Falls Mfg. Co. 

The Sebastian-May Co 
Improved Screw Cutting 

�::e�LATHES 
Drill Presses,Uhucks, Drills, DOR'g. 
and Muchinists' and .Amateurs' 
Outfit.. L/IilWs on trial. Cata
logues mailed on application. 
H ili to 161 H ighland Ave., 

SIDNEV. O H IO. 

S PECIAL  NOTICE ! 
Two hand.ome photo-engraved di.play sheets 
entitled. 
:: �:�t l:g�g�:::rit: iri t���o�Jl��'�

ors,,, 

����ii=.!� =;r::.':..t 1't\�::���\':�� 
and addre ••. 

INGERSOLL-SERGEANT DRILL CO. 
No. 10 Park Place. New York. U.S.A. 

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SCIEN .. 
TIFIC AMERICAN on the question of. the speed of ice 
boats. demonstratin,t;t bow and wby it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in �CIENTIFIC 
AMERICAN SUPPLEMENT. No. 214. Price 10 cent •. 
r.ro be had at this office and from all newsdealers. 

IMPRO.VED LATHES MODERN 
ENGINE DESIGNS 

Al.o Foot Lathe •• Tool. and Supplies. Catalogne Free 

Sebastian Lathe Co. 1��8:N��T'i:totio�t Bicycles velOCipedes, and articles accessory there-
BiC��I :'n.J�rJ�i�:8:;, s:.�J\ii-iici;';'·8cces8o;'Yiiie;.e� 

22.454 

VANDUZEN S .. TEAETM PUMP tOhYo.t Mannfacturlng Company . . . . . . . . . . . .. . .  22.456 
Bleac ing compound. RoeBSler &; Has.lacher THE BEST 111 THE WORLD. 
Bre�g��.

i';i'lb������::::: :::::::: : : : : :: : : : : : : : : : : : : :  i'tiii Pumps Aily Kind of Liquid. 
gr::r�ef�R�iI��Js�y� : : : : : : : : : : : : : : : : : : : : : : ::·.::: : �:!� AIWaY. I:v��:�..;:;"t::a�l::�e!:' 
8gl}�e':'�'FIs�jf�� '8:,�. ����� ��. ������ i� S:IZES.--
Cones for receiving ma •• e. of yarn or thread Gillon. per Hour. 

wound thereon. A. A. Brigham . . . . . . . . . . . . . . . . . .  22.L'iO $7 to $75 each. Addre •• 
8�f:�aro"i:t,:n�b�a:li��e;,ier8:Weii.; ·(itiiiiv;,:ior 

22.420 THE VANDUZEN &, TIFT CO" 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.452 10% to  108 E. Setond st., CintinBlti, O. Cure, kidney and liver, Peterboro Medicine Co . . . .  22,447 

Dentifrice, W. H. Farrand . . . . . . . . . . . . . . . . . . . . . .. . . . . .  22.411 
FUELS AND THEIR USE-A PRESI-DreBS gooos, wool and .ilk and wool black. Les de 

A. Gulllaumet & !1. Mae .. . . . . .  : . . . . . . . . . . . . . . . . . .  22.�21 dential address before the Society of Chemical Indu.try. Extracts. handkerch.ef. A. B. WrI.ley . . . . . . . . . . . . . .  22.489 by J Emer.on Reynold. M D di.cu •• ing the modern Hide ••• ide ..... . plits, or skin •• or .Imllar form� of I development. of the fuel. coal. peat and petroleum. leathe.r. H. Smltn . . . . . . . .  f . . . . . .  • . . . . . . . . . . . . . . . . . .  22,423 Ga.ification of coal. Natural gas. Gasified petroleum. Lead, wh.te, A. PtIugh & Co . . . . . . . . . . . . . . . . . . . .. . . . . .  22.437 Contain ed In SCIENTIFIC AMERICAN SUPPLEMENT Noodle •• egg, G. A. Pfa.1l'lnann . . . . . . . . . . . . . . . .. . . . . . .  22,431 No. 868. Price 10 cents. To be had at this 01llce and 011 e;.tract. ror use as Internal and external r eme- from all newsdealers. 
per%�£�;. ��:�:�olf,j, fo;,Kog��".:ier; smeiiiiiii ex� 

22.445 
----------------------

tracts, rice powders, and cologne. Roger &; Gal-
let . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,440 

LIGHTNING WELL ·SINKING IIC.IIEU II.UflelU.US. 
Hyrdaulle, Jett ng, Revolving, Artealm, 

Diamond PrOBpeCting Tools, Engines, BoUers, 
Wind M�:gr

��::; l;W18�':::,u�= 
nation quality waterjmalled,26e. 
The Amerlean Well Works, 

.lurora,UL [ 11 ... 18 S. CaIlaI 
8t., W-. DL 

l DaUu, TaM 

.4.. L 'U 1\1.1: Z :N' 'U 1\1.1: 
In all shape.. Manufactured by 

Cowles Electric Smelting aud Aluminum 00., 
Correspondence solicited. LOCKPORT. N. Y. 

� N ICKEL 
.. AND � EtECTRO - PLATI NG 
§ Apparatus and Material 
'""' THE � Hanson &VanWinkle Co. o Newark, N. J. .g 81 LIBERTY ST., N. Y. :a 23 S. CANAL STREET. 
10: CHICAGO. 

-FOR-

FR EE SITES TO SUBSTANTIAL 
MANUFACTUR ING ENTERPRISES 

in the rapidly growmg towns of Virginia and West Vir
,;tinia, situated alonli!' the linea of the Norfolk &; western 
Railroad, possessin,t;t ('HEAP IRON. CHEAP LUMBER. 
CHEAP FUEL. and RAILROAD FACILITIIC S  Address 

J. H. DINGEE, 333 Walnut St .• Philadelphia, Pa. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With direction. for construction. Four 
engraving.. Contained in SCIENTIFIC AMERICAN Sup
PLEMENT. li9. Price 10 cents. To be had at this 01llce 
and from all newsdealers. 

LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES. 

GROWING RAPIDLY in FAVOR 

MUD : A MATERIAL IN PERSIAN 
�i.l��eTn f,'.������'�e

·L�r!do�iM��fMig'I'�:t. ,;,�! 
ture on the mud-built structnre. of the Ea.t. With 7 
Illustrations. Contained in �CIENTIFIC AMERICAN 
SUPPI,EMENT. No. S61>. Price 10 cent •. To be had at 
this 01llce and from all new.dealer •. 

vv. :8:. XE�F &; CO • •  

PLAT ERS' ROLL I N C  M I LLS 
All sizes of 

Fine Silver for Electro and Hand Platers, Periodical. printed, Fa.hion Company . . . . . . . . . . . . . .  22.419 
Preparation. for the .kin and complexion. M. L. 

Johann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  22,442 
SUPPLYING WATER FOH Also ALU M I N U M  lrrigation, Small Town. Ralh-oad Tanks • 

Prune juice...Ball & <-'heyne Company . . . . . . . . . . . . . . .  22.429 
Salve. G. L.Baldanf & Co . . . . . . . . . . . . . . . . . . . . . . ... . . . 22.«6 

�:�'d':.J���e;li"nf.I"::i1'o�e��i���. ¥i,Pn��: : : :  �:� 
StarCh! wheat. H. KOhn.tamm & Co . . . . . . . . . . . . . . . . .  22.4M 

��:�?v�Ifn�I�����ih:cl�0ll'::;iiiactiir;ng.c(;m� 22 .449 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  22.453 
Tobacco. twl.� J. D.  Walker . . . . . . . . . . . . . . . . . . . . .. . . . .  22.425 

V�Fv�n��l·PWn�O��!�o��reBB·ure· 'reducing: 22,443 

Locke Brother.. . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . .  22.451 
Washingfiuid, H. Kohn.tamm & Co . . . . . . . . . . . . . . . .  22.436 
Watchcase, compo.ition, illinois Watch Case 

Company. . .  . . .  . . . . .  . . . . . .  . . . . . .  . .  . . . .  . . . .  . . . .  . ..... . 22.418 
Wine. Bordeaux, Brossault & Co . . . . . .. . . . . . . . . ... . . .  22.426 

DESIGNS. 
Button, M. R. Blumenberg . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.199 

���t.��ka�il�nr���::::::::::::::::::::::.2i.2iJi; �:� 
Di.h, T. Haviland . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  22,199. 22,200 
Finger ring. H. Lehr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.192 
Finger ring. J. Ree .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  22,193 
Flushing tank�A. D. Sanders . . . . . . . . . . . . . . . . . . . ... . . .  22;209 
Glass dish, T. "ingletonj Jr. . . . . .  . . . . . . . .. . . . . . . . . . .  22.203 
Halter plate. H. L. Hea d . . . . . . . . . . . . . . . . . . . . . . . ... . . .  22,204, 
Plane frame, circular, E. A. Schade . . . . . . . . . . .  .••. . . .  22.203 
Plant .upport, A. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  22.296 

k������rb��,�. 'if�,;t��:: : : . : : : : : : : : : : : : : : : : :: : : : : �� 
Silversmiths' stock, G. L. Crowell, Jr . . . . . . . . . . . . . . . .  22,194 
Spoon. J. F. Hilyard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,197 
Spoon. J. Verschuur . . . . . . . . . . . . . . . . . . . ... . . . . . . .  22,195. 22.196 

A printed copy of the .pecification and drawing of 
any patent in the foregoing li.t, or any patent in print 
i •• ued .ince 1863. will be furnished from thl. 01llce for 
�� Ct;:!SpR�ri'[ct,:':i��.r,te�g .::�:h

t"o n���ng 'b"o�b� 
Broadway, New York. 

ve������E;�r�r:e If:ie���: ����e� b[b!\�== wing list. provided they are .imple. ata co.t of iJ40 each. Il' complicated the co.t will be a little more. For fnlI 
il,Btruction. address Munn & Co •• 1161 Broadway. New 
York. Other foreign patents may alIlO he obtained.. 

Factorie •• Steam Mill. ·Dalrie. CountrY I n Sheets, Wire and Tubing of all Gauges, Re.idence •• Stock Yard. etc. A'utomatic EffiCient. Dura"lR. and 176 and 178 H U DSON ST., 
lnex]H'nsi1Je. Send for Mention " Scientific American." NEW YORK. fully Illu •. catalogue. _ in s���.il�'1;:r:}�� r.t�� " II ...... . .RIfe'8 Hydro.lie En&'lh� 

Mtc. {lo., Jtoanoke. V n. 

Made by 
CHANDLER & FARQUHAR, 

No. 1"9 Washinll'ton Street, Boston. 
rr Send for catalogue of Tools. 

MINING 
AND PROSPECTING TAUGHT BY MAIL 

Also. MECHANICAL DBA WING, MeclUI.nic&. Arithimetic etc. To begin. stu· 
dents only need know how to read and write. DiPLOMAS Awarded. 
Low Prices. Send for FREE Circular to The Correspondence Sohool 
of Mines, Soranton, Pa. 

STE E L, IRON, COP P E R, Z I N C, B R ASS, T I N ,  
And all other Metals Perforated as Rp,quired for GraIn Ciea8lPirand Mln-i�:=t��u:�ob��il��!:'�fl'e'i-"p��.e��t��,I'bo�lc�r"ou:-e aggr2,� •• ifrT;,�uf�J 

1i��: �!�hrn�i;�;,�.���trrs"t;����a�i:�d ���:-a1';;�r�Th �d\":.i:.n�::r.'rn 
S���:: 

TIlE HARRINGTON & KING PF:RFORcATING CO., Chicall'o, 
And 284 Pearl Street. New YO,"L 

© 1893 SCIENTIFIC AMERICAN, INC. 
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I
I'. Practical Little Book. 

26 HOW TO MAKE A I H.P. 
M OTOR OR DY N AMO." C E N T S llIuotrated with plano and aU detan.. 

A�::'�1. 18 Par�'\t:��N. Y. Electrical Review 

AL UMINUM : ITS USES AND AP· 
plications. A valuable and interesting article by G. L. 
Addenbrooke. Contained in SCIENTIFIC AMERICAN 
SUPPLEMlllNT, No. 8li9. Price 10 cent.. To be had at 
this office and from all newsdealers. 

ATIO INJECTOR 
The Late.t an d Be.t 

BOILER FEEDER 
Restarting, 

Simple, 
l�ositive. 

Eagle Lubricator Co., 
lOS Canal Street, 

CLEVELAND, O. 

Steel Type for Writin[ Machines, 
J. D. MALLONEE. M'f'r. STOCKTON, N. Y. 

-� -

:�Ji��1i�:�lf' � only jour. devoted to the in-
strument. & method. of the 
engineer, .urveyor & draftsL�3;l,==�l;E? tnan. Snbacription .LOO :l Yllar. 

ESTA Bl.ISHED 1 S4a. 
The Most Popular Scientific Paper in the World 

Only S3.00 a Year, Includinll' Postall'e. 
Weekly-a2 Numbers a Year. 

This widely circulated and splendidly lIlu.trated 
paper is publi.hed weekly. Every number contain. six
teen page. of u.eful information and a large number of 
ori,nnal engravings of new inventions and discoveries, 
repre.enting Engineering Work.. Steam Machinery, 
New InventioDB, Nove1ties in MechaniCS, Manufactures, 
Chemi.try. Electricity Telegraphy, Photography. Archi
tecture. Agricnlture. Horticulture. Natural Hi.tory, 
etc. Complete list of patents each week. 

Terms of Subscription.-One copy of the SCIEN
TJJrlC AMERICAN will be sent for one lIear-1i2 numbers
po.tage prepaid. to any sub.criber in the Unlted States. 
Canada. or Mexico. on receipt of three doJlal'8 by the 
publi.hers ; six months, '1.50 ; three month •• 'LOll. 

C lu bs.-Speclal rate. for several names, and to POst 
Masters. Write for particulars. 

The safest way to remit is by Postal Order. Draft. or 
ExpreBS Money Order. Money carefully placed inside 
of Imvelope., .ecurely sealed, and correctly addressed. 
seldom goes astray, but is at the .ender's risk. Address 
all letter. and make all orders. draft., etc. payable to 

lUUNN & CO., 361 Broadway, New York. 
---0---

T H E  
Jdtntifit �medtau Jupplemtut 

This is a separate and di.tinct publication from THE 
SCIENTIFIC AMERICAN. but is uniform therewith in .ize. 
every nnmber containing .ixteen large page. full of en
graving •• many of which are taken from foreign papers 
and accompanled with translated de.criptions. 'l'HE 
ScIENTIFIC AMERICAN SUPPLEMENT i. publi.hed week
ly, and include. a very wide raD!<e of contents. It pre
sents the mo.t recent papers by eminent writer. in all 
the principal department. of Science and the U.eful 
Arts, embracing Biology, Geology. Mineralogy, Natural 
History, Geography. Archreology. Astronomy Chemi.
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building. 
Marine Engineering, Photography. Technology, Manu
facturiD!< Indu.trie., Sanitary Engineering. Agricnlture. 
Horticulture. Dome.tic Economy. Biography. Medicine. 
etc. A va.t amount of fresh and valuable Information 
obtainable in no other publication. 

'The nwst i1nporiallt EngineerinQ lT�lwhSt Mechanisms. 
and Manufllcture. at home .. nd abroad are illustrated 
and described in the SUPPLEMENT. 

PrIce for the SUPPLEMENT for the United States. 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE
MENT. both mailed for one year to one addre •• for '7.00 I Single copie •• 10 cent .. Addre •• and remit by po.tal order. 
express money order, or check, 

MUNN & CO., 361 Broadway, New York. 
---0---

�uitdinJ1 �ditilln. 
THE SCIENTIFIC AMERICAN A RCHITE CTS' AND 

BillLDERS' EDITION i. i •• ued monthly. '2.50 a year. 
Single copies, 25 cent.. Forty large quarto pages. equa 
to ahout twf> hundred ordinary book lJ8ges : forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engraviD!<s ; IlInstlll.tlng the mo.t intere.tiD!< examples 
of modern architectural construction and allied .ubjects. 

A special feature is the presentation in each number 
of a variety of the late.t and be.t plans for private re.i
dences, cky and country, including those of very mod
erate 'et>st as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details. Estimate •• etc, 

The elegance and cheapne •• of this magnificent work 
have won for it the Larll'est Ch'culation of any 
Architectural publication in the world. Sold by all news
dealers. '2.50 a year. Remit to 

MUNN & CO .. Publishers. 
361 Broadway, New York. ------------------

BEATTY Pianos. Orll'ans, S33 up. Want agents. 
Cat'A: flee.. D&n'lF.Beatty. Wash·ton.N. J. 



FEBRU ARY 18, 18<)3.] 
A Great Repository oj' Practical a"d 

Scientific .lnformation. 
One 01 the FuUut, Freshest, a1UI Most Val'Uable Handbooks of the Age. I'/UUspensable to Every PTacUcal Man. 

Price '2.00. 
Free Of Postage to any Addre88 in the World. 

WHERE TO LOCATE 
NEW FACTOR IES .  

The Illinois Central Railroad Company Is desirous of 
��h

n
l ����t,!;::

i
g�s���g

i
���:: �3e��':,{��rg 

towns on their Southern Lines and on the lines of the 
Yazoo & Mississippi Valley Railroad Company, in the 
shape of 

U NLIMITED RAW MATER�AL, 
PROXIMITY TO MARKETS, 

CHEAP LABOR, 
Fuel, etc., and believes that it needs but a presentation 
of their merits to attract the careful attention of all in. 
terested in converting the law materials to be found on 
their lines Into the finished product. Prominent among 
��gr:B ��g_ot�nde���?p�v� 8g� wgreti �fYioo �it8e�e::: 
titled \, Where to Locate New Wactories," h&s

a
geen is

sued by the Company, and a copy will be sent free on application to the undersigned, whO wID also give any 
further information as to 

INDUCEMENTS OFFERED 
b1!�MA�:':,� Ig.:f��:.!���o����

e
�Pital In 

cotton, clay, wood-working, canning or other industries, 
can find a profitable field and hearty co·operatlon. For 
particulars address OEO. C. POWER, Industrial Commis
sioner I. C. R. R., 58 Michigan Avenue, Chicago. 

F. 3-92. 

I 
A MARVEL Of POWER SIMPLICITY & lOW COST 

ALWAYS l-I t. A O Y  NO c O l _loR f.;0 ' I R £. ,  NO E N » I N E E R  NO L, � a N � £  N v  OAN f..f..; STA.T, 0NARy MAR I N £:  4 N O  
P O RTABLE EN j ' -l E -,  I' J R  (- A T S  F" \.. lV\ F S  fA ... , Q l> l b  ETC S M A \"" L S I Z e  S A S P E C I A LTY. 
'£'C CA SAFETY VAPOR E N G I N E  Co. 

"'ATA l- C :; v �  .6 M u RRAY ST, N E W  YORK. 

.. ECONOMY IS WEALTH." 
CanTaaaen waIlted to Bell the N4'W Mo-::�1!1:'� a IlJr���:�h�tlo:ill p.re!we a beiior ... , Send wr i11111tmecl 
catalogue and terma to County Agents. 

AdciroM N, TYPEWRITER CO.· 
6u Wuh� Street.Boeton� 11 ... Mention SeJeD.tiftc American. 

Jeitutifie �mttieau. 
CHAPMAN VALVE MANUFACTURINI COMPANY, 

MANUFACTURERS OF 

V'a1-v-es an.d. G-a1ies 
For STEAM, WATER, GA !'O. A M ltlONIA, O I L, ACID, Etc . ;  abo 

G-.A."rE1 FZEt.:I!1 �Y �Et..A._TS. 
We make a Specialty of Valves for Superheated and High Pressure Steam, 100 Pounds 

G enernl OIlIce aDdW!�f�"'¥�R�'l�ORCHA ltD, MA�S. 
Treasurer's t ?2 KILBY �TREET, Chicllj{O t 24 WE�T LAKE STREET Office, I BOSTON. Office, I • 

or AU work GuaraJlteed. Send for Girculars ana Prices • ..:II 

CUT PRICES O;or�oo�;S 
ONE FREE If You Order FlY«. 

Scientifi c B� Catalogue 
ItECEN'I'LY PUBLISHED. 

Our new catalo/o:ue containinll over 100 pages', includ. 
ln� works on more than fifty different subjects. Will be 
mailed tree to any address on appiication . . 

MUNN & CII., PUblishers SCientific American, 

atn Broadway. New York. 

The Moselu Improved Water Heater 
'- GAS OR GASOLI N E  BURN ERS • 

. Combustion Perfect .. No Ventilating 
Flue Required. 8peciaUy adapted for 
Stationary Baths,Laundries,etc. May 
be used in connection with waterserv .. 
ice or otherwise. Send 2c. stamp for 
catalogue giving full explanation, also 
illustrating 18 Styles of the celebrated 

Mosely Self· Heating Folding Bath Tub. 181 M. eo. CatIa1 at.,; (Jhlcall'o, TIl. 

Plating 'B Electric 
Dynamos I-J Motors. 
WITH ALL FORGED FIELD MAGN ETS. 

114 S. Tennessee St., INDIANAPOLIS, IND. 

Astronomical Telescopes of superior dellnlng power, 
Photoll'raphic Lenses. etc. 

Manufactured by 
W. & D. MOGEY, 

Bayonnet New Jersey. 
rr' Send for new catalogue. 

OUR. OFFEB.. "2 BONTHS ON 1'HUL" )'OK I 0 Bubier's Popular Electrician 
A.n illustrated monthly jourpal for C. the amawur, experimenter and public, or 

"EVERYBODY'S HAND.BOOK"25 
o!JU,ECTHICITY. By J!ldw, Trevert, 50 C nlustrationB. 190 Pages, All about • 

Electric Bells, Batteries., Dynamos, Motors, Rallways, 
WeldtnJl'. etc. post-patd Book and Paper tor 86 un .... 

B"UBIEK P"UB. CO., LYNN. MASS. 

V8u USE B R I N DSTON E S? 
If so, we can supply you. All sizes 
mouuted and unmol1nted, always 
kept In stock. Remember, we make a 
�f.!ic����!::,lee��;�t: �fa,�IQ'ife�' 
Tbe (:LEVELAND STONE CO. 

lid Floor, Wilshire, Cleveland, O. 

THE DENSMORE 
SURPASSES THE OLDER MACHINES in many way!!, but In non(' 

more than In its true and unlmpairable alignment. ' 
THE FAMOUS CARNEGIE STEEL CO., Plttsbllrgll, are among the 

great concerns that have ndopted it. and have just purchased the fifteenth. 
Their chief stenographer, after subjecting a number of the8e machines to 
months of hard work, MYS :  .. The alignment is still perfect." OUr operators 
everywhere corroboratiIllt this, calI the Densmore 

" THE WORLD'S GREATEST TYPEWRITER." 

Densmore Typewriter Co., 202 Broadway, New York 

E:I:..i"O·:E) 

VITRIFIED BRICK. 
An indestructible product, impervions to water and 

acid!, for room linings and flooring. Especially useful 
In chemical works for lining Digesters. 

NEW YORK BRICK AND PAVING CO., 

��,�" SA.VIi: DA.LP ON NEW 
B I �!Sfor!r;J;e§ 

low. Largest IIdld oldest 
dealers in the U.S. We 8ell 
everywhere. l!!tuu pay. mmt& if _red. Cats. free. 
PAoae. Hazard. a t'o . ., 16 G S T. PEORl.A. ILl,. 

Hatch-Chickens by Steam-., 
I M PROVED EXCELSIOR INCUBATOR ., Wlldoit. Tho1lll&ndsinon""""""'l opar.' ation. S1mpl� Pf!"'I«tand'�'f_R�gul«ti1M/. 

cu. Lowest,prlced first-claso Hatcher made. 
mafree Gua.r&�teed to ha.tch . lanrer� 

of fertIle eggs at leBS oaat t1uui ADJ otbir. 8end60. for DIus. Catalog. - \lEO. n. STAIlL, Qula'l, III. 

A complete Directory ot the 
STEAM USERS IN OONNEOTIOUT FOR 1898 

�.���'i!'CM, �tfor\f.· �n:.' Middlebrook, Publisher, 

TO BUSINESS MEN 
The value of the SCIENTIFIC AMERICAN as an adver· 

tising medium cannot be overestImated. Its circulation 
\8 many times greater than that of any similar journal 
now published. It goes into all the States and Territo
ries, and is read In all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement In a printed news· 
paper. He wants circulation. This he has when he ad· 
vertises in the ScIENTIFIC AMERICAN. And do not let 
the adveriising 8I..:ent influence you to substitute some 
other paper for tbe SCIENTIFIC AMERICAN, when se· 
lecting a list of publications in which you decide it is for 
your Interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than Is allowed on 
the ScIENTIFIC AMERICAN. 

For rates see top of first column of this page or ad· 
dress MUNN & CO ., Publisbers, 

361 Broadwav, New York 

S T E R EOPT I CO N S .  
MAG I C  L AN T E R N S  A N D  
ACCESSO R I ES. SEND FOR CA1"ALOGUE 
TO CHAS BESELER MAKER218 CENTRE ST. 

N EW YO R K . 

S E LTZ ATE U R S for home·made Soda WateIj etc., $4.00 and up� Family_Ice Machine· ,to and up. Filters, 
'1.25 and up. Cookers, 'L .1M DERMIGNY, 126 West �lith St., New York. 

AN IDEAL STUB PEN-Esterbrook's Jackson Stub, N o. 442 
A specially EASY WRITER, a OOOD INK HOLDER and a DELlOHT to 
those who use a STU B  P E N .  ASK YOU R  STATION E R  FOR THEM. Price, 

$1.00 per gross. T H E  ESTE R B R OOK STE E L  PEN CO., 26 John St., New York. 

I I I  

I N V E N T I O N S  
Practically Developed. ELECTRIC CUTTl!lR CO., 166 
Elm Street,New York (E. D'AMOUR, Supt.), MachiniSts, 
Pattern and Model Makers. . 

PROPOSALS. 

W' a-r'ER JAMES LEFFEL &. CO., 
"' . SPRINGFIELD, OH IO,U.S.A. 

Send for our fine WH EELS large PAMPHLET. 

CK & ORE BREAKER 
Capacity upto200tODB per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breai<e s combined. 
M�lg:�.

of
s:��.frr��M��:f. 

CATES IRON W O R KS, 
50 c �o. Clinton St., Ubicngu 

136 C, Liberty Street, New York. 
237 C, �·ranklin St., Boston, Mas� 

SCIENTIFIC EXPERIMENTS. - DE-
scription of some simple and easily perform�d scientific 
experiments. Foucault's pendulum, exchange of water 
and wine, t he bird in the cage, the flve·pointed star, the 
�� °l\h';,�!f.\��:. ad���f��'dsmac"r'k�J�g l��

e
i� 

CAN SUPPLEMENT, No. �':i. P·rice 10 cents. To be 
had at this office and from all newsdealers. 

-� 8 AND FINE GRAY If\ON ALSO STEel �ALLEA __ .LE:. " CASTINGS FP,£M SP�CIAl fRNS 
--OEVLIN .· co- I nNf TI'''" " 'APA'� ,PA1.1 G' s l){ � � 1 N1 5H1N � .  '\jNING . . TI10M/l lEHIGH AVE " A"[RlcAN 5J PHIL. ,�� 

• JAMnES thC:e BLAiilE only complete work pub,j,.complete outfit mailed for 100. Address, National rub. Co., _ Chle8ll'o, Ill. 

The Belknap Little Giant Water Motor 
Belt Wat\lf Motor, most powerful and 

emoleut machine on the market. 
Electric Motors and Dynamos. 

Combined Water Motors and Dynamos. 
Cyclone Coffee Mills for Grocers' use. 

Combined Motor and Mill In one case, 
ron by water or electricity. 

Write for Oircu/ars. 

BELKNAP MOTOR CO. , 
23 Pll1lll St., Portland, Maine U. S. A. 

SCIENTIFIC AMERICAN DYNA M O. 
Description of a plain shunt.wound dynamo of simple 
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wg desire to construct a Simple dynamo for their own 
use, but who do not care to enter Into the subject scien· 
tiflcally. With 24 Illustrations. Contained In �(,IENTIFIC 
AMERICAN �UPPLEMENT, No. 86:i. Price 10 cents. To 
be had at this office and from all newsdealers. 

SEID ror our list or 19 Cata. 
logs of Music and 
Musical IUliitruments. 

W.STORY. 26CentralSt..Boston.Masa 

Caveats, 
Trade Marks, 

�opyrlghts, 
Desl"n., etc. Handbook and information 

concerning Patents sent tree of 
charge. Oldest bureau for securing Patents in ��UNo;,. m'.�OOlaR��g����rf."i� been 
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