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Tlu Owge!ur � finda' tM8 Mad i4 OM IJoUar 
a ltne fin' t<JdI, I_tifm, ,. alIou� ef.ght 'IJ}()1'(U to a Un8. 
Afl1JeTtlwMtotB must rJe recefved al publ!c�ioo qjftc6 
tJB etJIIlll (18 Thursdall morning to apJJ6lJr'n nae �. 

Chorch Pipe Orgaos. oew aod second.band. ready tor 
delivery. Send for particulars. Henry Erben '" Co .• 

Organ Bollders, EaIIt:l3d St. near 2d Ave .• New York. 
Portable aod Stationary Engines; Boilers ot aU kinds; 

45 Cortla.ndt St • • N. Y. ErIe CIty Iron Works. Erie. Pa. 
For b88t Cylinder Oil. R. J. Chard. New York. 
Alcott·s Torbine received the Centennial Medal. 
Assays ot Ores. Analyses ot Minerals, Waters. Com· 

meroW ArticleB. eta. Teohnlcal form Illao and IlroceaBeB. 
LallOmtory. 3S Park Ro w. N. Y. Fnller &BtIllman. 

Kreider. Campbell & Co •• 1080 Germantown Aye •• 

Phlla.,Pa.. contmctoro for mlllsforaIlldndsof grindlllg. 
The only Engine In the market attached to boiler 

having cold bearings. F.F.&A.B.I.andl!!. LancaBter,Pa. 
The Chemical Laboratory o f  Rotgers College will be 

open from Joly 5 to September 5. fOl' special coorses In  
analytical chemIstry. mlIleraIogy, and experimental 
chemical Investigation. For terms, etc. addJ:e8s Prot, 
P. T. Austen. Ph.D., F.O.S .• Lock Box 2, New Bl'tI1Il!
",lok,N. J. 

For llrst rate Hand. Foot. or Steam Band Saws. price 
t85,OO. address G. W • Baker, Wllm1ugtOn. J>el. 

Boit Forging:M;achine & Power Hammsrs a spe<:ialty. 
Send for clrcnlal's. Forsa[th & Co .. Maoche�. N. H. 

Pnlverizlng MlIis tor all hard sobstance and grinding 
porposl!8. Walker Bros. & Co .• 28d a.n d Wood st .• Phlla. 

Best Steam Pipe &BoUerCoverlng. P.Carey. Dayton. O. 
Sperm Oil, PlU'e. Wm. F. Nye, New Bedtord, lIlaSs. 

Power & Foot Presses, Ferracote Co •• Bridgeton. N. J. 

Diamond Engineer, J.Dickirulon. 64 Nassan St .• N.Y. 

Foot Lathes. Fret SaWli. 60., 9Opp. E.Brown. Lowell.Ms. 

Boilers & Eoginescheap. Lovegrove & Co .• Phlla.,Pa. 
Poncbing Presses. Drop Hammers. andDies tor work· 

Ing Metals. e t c. The Stiles &;Parker Press Cu., Middle 
toWlJ,ConD. 

"The Be�t Mill in the World." tor White Lead, Dry. 
PaBte. or Mixed Paint. FJ:intlng Ink. Cbocolate, Parla 
White. Shoo BlackIng. etc .• Floor, Meal, Feed. Drugs. 
Cork, etc. Charles Ross.Jr .• WIDlam8bnrgh. N. Y. 

North's Lathe Dog. 847 N. 4th St .• PbiJadelpbla, Pa. 

Satety Linen HOlle and Robber Hose. all sizes. at re
dnocd rates. Greene. Tweed & Co., 18 Pa.rkPIaOil. N. Y. 

Dead Polleys, that stop the ronnlag ot Loose Pnlleys 
and Belts. taking the strain from Lloe Shaft when Ma
CIIlnelS not In U06. T aper Sleeve Pnlley Works, ErIe. Pa. 

Improved Wood·working Maohlnery made by Walker 
B rOB., 'IS and 7S Laurel 8t .. l'hIIadelphla, Fa. 

For Solid Wronght Iron BeamiI. etc .. Bee advertl8e
ment. Addr@88 Union Iron M111a, Pittsburgh. Pa., tor 
Ilth(lj(I'&ph. etc. 

For Heavy PllIlches. Shears. Boller Shop Rolls. Radial 
DrUIs, etc., send to Hllles & Jones. Wllmlllgton, DeL 

2d hand Plaoers.7'xSl)". saoo; 6' x 241', $225; 1V:x: 
W'.f200 • se. outt. b'k g"dLathe, 91.>:28I'.�; A.C.Steb
billS, Woroeoter. M.I<&S. 

Best Torbine Water Whsel. Aleolt"s. HI. Holly, N, J, 
Patent Wood·working Machinery. Band Saws. Scroll 

S&ws.Ftle&era.etc. Cordeoman. Egan &; Co� Clncln't� O. 
Biiid Saws. $100; SeroIl SawB. $75; Planers. 5160; 

Universal Wood Workers and Band Planers. ,150, and 
11pwan18. Belltel. lIIargedan t .t; C3. Ha.mllton, Ohio. 

The only genuine (klser Self.regnlating Grain Sspa
raw. Addre ... the � M&nat. Co., Wa1neeboro' 
lI'ranklln Co., Pa. 

Diamond Belf Clamp Paper Cotter; Howard's Para\lel 
Vise. Howard Iron Worko. Bu1IBIo. N. y. 

Empire Gom Core Packing. Soap Stone Packing. i n  
qoantltles t o  Bait. Greene. Tweed & Co  .• 18 Park Pla.ce, 
N.Y. 

The key to 180,000 tor $250. T.J. Doncan,Towash. 
TexaB. 

J. C. Hoadley. Consoltlng Englnser and Mechanical 
and Sclentlll.o E"Jlert. Lswrencs. Mas •• 

Valnable invention to uoers of Steam Boilers. See 
adv!., page 818. MarlS, "ffl.. Address U. S. AotomatlC 
Stoker Co.. No.2 Chestnot st., Philadelphia, Pat 

Solid Emery Volcanite Wheels·-The S01ld OrigInal 
Emery Wheel -other Itlnds [mltatlons and infeI1OJ'. 
Caolloll.-oor name Is ota.mped [0 tnll on all onr be.t 
Standard Belting. Paoklng, and Hose. Boy that only. 
'l'he best 18 the oheapest.. New York Belting and Pack
Ing Company. 37 and 38 Park RoW. N. Y .  

Hydranlic Preeses and Jacks. new and secood hand. 
Lathes and lIIacblnelT for Polishing and BollIng melalB. 
E. Lyon'" Co .,' 10Grand St., N. Y. 

For Town andVillage 1llle, comb'd Hand Fire Engine 

& H08e ()a..-ta;!e, IS&l. Forsaltl. &CO., Manohester. N. H. 

Nickel Platlng.-A white deposltgoaranteed by oslng 
oormaterlal. Condlt.HanRon & Van Wlnkle,N ewark.N.J. 

Cheap bot Good. The "Roberts Engine." .ee cot 
In th[B paper. Jone 1st, 187ll. Allie horizontal and 
"srtleal engines and boilers. E. E. Roberts.l!11 Lib
erty St.,N. Y. 

The Cameron Stsam Pump mounted In Phosphor 
Bronze Is an Indestrootlble machine. See ad. back page. 

Boond Volomes ot the Scientific American.-I have 
on hand boond vo[omss of the Sole1ltlfloAmer[can,wh[ch 
1 will sell (singly or t�ther) at$l each. to be Bent by 
erpress. See advert�ent on pale ia JohnEd .... anla. 
P.O. BOl: iS6,N. Y. 

1,0002<1 hand machine. tor sale Sen. d stamp tor de
scrlpUve P/'Ice list. Forll&lth", Co., Manchester. N. H. 

Improved Steel Ca.tlngs; stll! and dnrable; as soft 
and easil y worked ... ..ronght IrOn; tenolle strsngtb not 
less than 65,000 Iba. to sq. In. Clrcolars free.. P1ttaburgh 
Steel Caaling COmJl8ny. P1ttobargh. Pa. 

l'r'e8&eB. Dies, and TooIstor worIdng Sheet Melals. etc. 
Frolt and other Can Tools. BUM'" WllI1ams.Broot11D,' 
N, Y., and ParIS JIlxpooltion. 11!'18.. 

ForPower&Economy.Aicott'8 'ltIrbiDe,HUJoIly,N,J. 

Ititutific jmtritJu. 

(1) M. M. B. asks: What is meant lly 500 
diameters when applied to the power of a microscopef 
Does it mean that an object Is magnified 1lve hondred 
times. or that it apPears dve hnndred times larger than 

with the onalded eye? A. Unear magnjjication is 
meant when so many diameters are .poken ott Soper· 
llclalIllllglilllcation eqoals t h e sqnare of the linear mag. 
nUlcat!oo; tor Instance. the tormer will be 250,000 when 
the latter Is 500. 

(2) T. W. F. writes: I wish a recipe for 
the destroction ot Ilceeggs on hog •• withoot Injury to 
the skin; or Bome solotlon that will drive them away. 
A. Rob along the spine and lnalae the thighs a mix, 
ture composed of 4 OZB. ot lard, one tablespoonful ot 
snlphnr. and one tablespooofol ot kerosene oil. 

(S) A. S. B.-The insect is wbat is com 
monly called the carpel beetle. Le Conte, who reo 
celved the first speeimens trom Oregon. referred It to 
AnPirewJ Itp/dUII. Dr. Lintner points oot that they 
cootorm in many respects to . .4.. BCTop/IidarilB, and ex· 
amples reared by Mr. Foller trom larve taken in New 
York city were clearly identical with the last named. 
I1is a dl1ll.colt pest to dislodge; cotton moistened with 
benzine, or preferably kerOllene. and torced into the 
CIacks ot the 1I00r. onderthe sorbass, etc., acoordlng to 
Lintner have thns tar proved the most effectoal means of 
destroying them and preventing new innovations. The 
ordinary applications ot c!UIlph",". pepper. tobacco. 
torpentine. etc., are powerless against it. 

(4) p, H. L. asks for a recipe for a cement 
tor mending robber good.. A. Caootchooc , 1 pari; 
benzole. 5 parts; digest with occasional sttrrlDgontU 
solotioo ot the gum is  effected. Or fose together eqnlll 
parts ot pitch and gotta percba. and 1.0 thlll add aboot 
2 parts ot linseed oil contaIuiDg 5 per cent ot litharge; 
contlnoe the heat until the ingredients are uniformly 
commingled. This is applied warm to the tabrlc. 

(5) J. S. O. asks: How can I mix a paste 
or what ingredients are best to \I.!le to tasten wall paper 
and border so that when we gloe·slze and varnish on 
them the edges w!II not corl up ·and draw.off? We 
have tried 1loor and starch paste. aod also osed gloe In 
smaIl qoant[ties. bothave hadthe same trooble in each 
case. A. In place ot water alone try a strong 8010tlon 
ot shellac 4 parlll. and borax: 1 part, In boiling water; 
cool and add wheat or, better. starch 1I00r to proper 
consistency. 

(6) H. H. asks how to tin strap'iron, that 
Is. pot a tin cootlng on so it wIII not rost. A. Clean 
the iron by snbmittlng It to a bath ot 1 part 011 of vit
rio I and 80 parts water. and scoorlng with sand it nec· 
eBMrY; dry it In warm sawdnal. and then pass it throogh 
a bsth of molten tin covered with tallow or rosin oil. 

(7) A. O. D. asks: 1. How can I temper 
eteel the hardest. soch as scrapers and small pieces ot 
steell A. Yoo will 1lnd tnll instrnctions in Joshna 

Rose's papsrs on "Practical Mechanism." that have 
bsenpobllshed in the SC�NTIFlO �ClAN. 2. What 
role ill 08ed to ealclI-late .the horse power ot 1\ �om· 
poond eng'mef A. Multiply the mean effective press. 
nre in pounds per sq oare inch in cach cyl'mder (to be 
ascertaIned by the application ot the indicator) by tbe 
area ot each piston in sqnare inches. respectively; mol· 
tlply each ot the above prodncl8 by the piston speed i n  
teet per minote i n  the cylinder t o  which i t  relers, add 
the two prodncts,and divide by 33,000. 

(8) W. C. E. asks: Can water be raised 24 
teet high with a stearn siphon with as moch economy 
as with a steam pomp! .A. We think there is bot 
little di1ference. In general. 

(9) J. T. asks: What is cat silver used for? 
Is it"sed tor anything in tlu.'s conntry? Webster saY'! 
it III a " m  Ineral. a variety of mica.· 11 it is good 
mica. what IS It worth? Wonld a mine ot it pay to 
work! Is it not osed in the atove bosiness? A. The 
name was once applied to the small scales of mica (the 
glimmer of tbe (lerm&llll) forznlDg the sand derived 
trom a yellowillh mica schist. It has heen osed in 
paints or Vlll'Illllhes. seallng·wax. bronze powders. and 
with Bizing In decorative &rI. Large pieces ot clE'sr 
mica (Mu.scovite)-from 2 to 15 inches-are ot com· 
merclal valoe. See article on the "Utilization ot 
Mica." p. W, vol. 84. 8crJmnno AlumACAN. 

What is a good article ot stillinglA worth in New 
York city? A. The extract is sold at 81 per lb. 

(10) A. P. writes : I am running a sta
tionary engine 14 x 86. with two 2·lIoe boilers 24 teet 
long. 42 inches diameter. 12 inch 1I0es. wblch have been 
In actllal UBe 28 years, and tor the last touryears been 
nnder presstire nIght and day, and never bad bot one 
patch on tbem in all this time. I tested them at 100 Ibs; 
4 weeks ago. and they stood it well. CILn this number 
of Ye&J:s be beat. Please aoswer and l e t m e  know. t 
carry an average pressore of 60 Ibs. to the sqoare Inch. 
A. This iii an excellent record. speaking well both tor 
the boiler maker and the englneer. We . 'Woold be 
glad to hear from any one who can make as good a, 
showing. . 

(11) W. W. writes : I am running a mill 
whichstande 140 yards trom a creek. The bottom 01 
crsek is 83 feetbelow mill;' the well at mill Is B7 teet 
deep; by raising dam 4 or 5 teet. which will give me 8 
toot tall In the well. canl mn 8 siphon? A. Yes. bot 
to no psrtlcular advantage. as we onderstand the sitoa
tlon. However. it yoo wfU send a sketch. with dlmen· 
slons. showing proposed arrangement, we shall be bet
ter able to jodge. 

(12) A. B. P. asks: How can I make potas
alumsolphocyanldeP A. Potassinm terroeyaoide (yel
low prnealats). dsprlved ot its water ot crystaIIlzation 
by heat.la mixed with halt ita weight ot sulphur and 
the whole heated to tnlnqnil toslon tor Bome time In an 
tron pot. When cooled the maSH is boiled with water. 
decanted trom the res ldne. mlDd with enoogh pots.s
alnm carbonate to precipitate all ot the iron. IIltered. 
and cOllcentrated OTer a· lire to a ijJIUIII volome. trom 

which. crystals of ·potasslom 'snlphocyanide ileparate 
on cooling. 

What are the proportions osed In making "oil ot 
apples" from follel oil? I tried it by gness. bot t\le 
prodoct smelled like walnot hoIls? A. Make a cold 
mixture ot 1 part each ot amylic alcohol (f08elol\) and 
1� psrt ot dxy vaierlsnate ot soda; heat the mixtnre 
gently tor some timeon the water bath. and then mix it 
with a quantityot water. when the oil·like amyi valeri· 
aoate wi\l separate. This dissolved spirits ot wine con· 
stitutes commercial apple oil. 

Ie methylated alcohol manofactored tn this coontry 
for chemical ".esl Is it cheaper than ordinary alcohol? 
A. Yes. It Ia somewhat lea8 e:r:penslve. 

(13) E. A. B. asks: Will a water wheel 3 
teet onder the water. in a wooden 1I0me. make a good 
groondconnectlontor a short telsgraph and telephone 
Une. say 1.000 teet? A. Yes. 

(14) J. B. as ks: 1. Is electric light used on 
metallfc or gronndcirCtllt? A. Metallic. 2. How many 
lights can be made on one clrcolt, or will it take a scpa. 
rate condnctor tor each light? A .  A separate condoctor 
is required for each. 

(15) C. J. M. asks: 1. How much insu· 
lated wire. No. 30, does it take 10r a telephone (tor each 
magnet). the magnet being a permanent one. 5 Inches 
l ong and � ioch In dlameterP .A. No. 80 wire Is not 
lIne enongh. Use 1 oz. of No. 38 or No. 40 tor each 
magnet. 2. And tor what dl.tance woold soch a one 
answer? A. lOOmiles. 3. Also. will f\lJjt 0 n an iron 
wire interfere with iIsose? A. No. 4. 1 was once told 
that the w!ree shoold noi be any closer than 2inehes 
from the houee o r any other object. Howls thlsf A. 
The line wire shoold be snpported on insolators. 

(16) R. C. C. asks: 1. How far from an 
electro·magnetcan I attract or draw the metal to be at
tracted? A. 11 at h Inch dilstant the armature is at· 
tracted with a torce measnred by 100 grains. atllnch it 
woold eqoal bnt 1 gram. ele. 2. Doea it reqoire the 
metal to beattractedto be in welghtequal to the strength 
or torce ot the magnetf A. No.8. For strength or at· 
traction which is preferable. a horssshoe or a magnet 
mad� trom gas pipe. a� i\Iostrated In yoor previons is· 
soel A. Thehorseshoetorm is one ot tbe best. 

(17) G. E, S. writes: I m a de a phon ograph, 
to thebsst otmy bellet accordingtoyotu description in 
the SCIIINTIl'IO ot Mareh 30, 1878. It win not repro
doce my voiee. Foliowlng fa the description ot tbe 
one I made: A braes cylinder 8 inches long. 12ln clr· 
comterence and aboot � in thickness, with thrMde cot 
on 16 to the Inch and tr in depth. Cyl'mder worklll& on 
an iron rod which runs throogh cylinder. and h�ld In 
poiliUon at each end ot cylinder by open brass work. 
Rod works throngh b�5 bsarlngs, threaded to corre· 
spond with cyl'mder. The machine Is screwed to a pine 
board. The moo.thpiscs is a small wooden roond box. 
lid o:tf. and holl.>llneh In diameter cnt oot ot bottom. 
Small robber t.<Iblng laid in box. on that a regolar tele
phonic diaphragm with more tubing on top, the whole 
being tl18tened down by brads. The spring is thin 
braes tastened to moothplece holder. and resches to 
csnterot diaphragm. A com moo steel sewIng needle. 
Isrge alze, point roonded ol! a little. � or � inch long, 
.is driven halt throngh brass spring. Upper end ot 
needle has small piece at robber on. which rests lightly 
agairu!t diap� other end 1'1lIllling In groove on cyl. 
Inder. Makes a slight mark on tinfoil when I tum 
crank. and slight Indentations when I talk onthe dia· 
phragm. The reprodoction Is.a grating soond. What 
III the taolt and how can I remedy it� .A. SCIRN1'IF1O 
Amn=..I.w SUl'l'LElIln'IT No. 183 will contain toll Info ... 
mation tor the conslrnction of a phon�ph. 

(18) A. asks: 1. How can I decompose wa
ter by electricitYP A smalI volome ot water only. Is 
itnecessary that the corrent pass directly throogh the 
water? A. Place water in a soitablevesse1 and add to 
it 8 small qoantlty of solphurlc aold to increase its 
electrical condoctlvity. Fill two test tllbes with the 
acldnlated water andsnpportthem with their mooths 
below the surface ot the water in the Tessel. In the 
month ot each tube inser t a plate ot platinllm. and COIl. 
nect the plate with the poles of a battery of 4 or 6111m
sencelll!. Oxygen is liberated at the positive pole,lIDd 
hydrogen at the negative pole. 2. Woo.1d magnedinn 
or electricity generated by trlctlon IIDIIwet the_ 
ptrpoBeP A. Static electricity deeomp0ee8 water teebly. 
3. Is there any other practicable way ot deoomposlng 
water? A. By sobjectlng steam to an Intense heat. 

(19) C. W. D. writes: 1. T here are parties 
making cbilled plows who clalm they chili or harden 
their iron by putting something in the ladle ot melted 
iron bet ore pooring it into the moolds. Can yon tell me 
of anything that will do the samet A. We do not 
know ot anything. It any of oor readeJ'll can turnlBh 
intormation on the sobject. we woold be gladto hear 
from them. 2 • . What la the result of potting scrap iron 
or steel in the cnpola when melting. or In the ladle ot 
melted IronP Doeslt melt and nnite with the cast iront 
If BO, do"", it do' any good. or does It born np and 
amount to nothing? A. It gsnerally improves the pro
dnct. 3. Will maIleable Iron melt in with cast iron 
in a cnpola t A. Yes. 

c8n yoo ten me where I can buy a mechanical pigeon 
like the one described in yoor co Science Rscord" ot 
1878, p.54BP A. Yoo can obtain it froID a dealer In 
S porteman 's goods. 

(20) R. D. asks: Can you inform me of 
any materIal which. it pnt in a cup or other vessel. 
would diaengagesolphnrouB or other polsonons tomes 
sofllclerit to satorate a conllned space ot 1 cnblc yard at 
a cost otIS to 10 cent8 withoot the ·1l&e of lIreP A. 
Throw a tew scraps ot zlno and a drachm ot lml<lDious 
acid into a Wide.moothed bottle contaIning dllote snl· 
phoric orhydroebloric acid. The gas given ol!-arStl
nlooB bydrlde-Is e:stremely polsonoos even when di· 
loted withmoch air. Hydrogen solphide may be eco· 
nomlcaIly procured hy the action ot dllote 011 ot vitriol 
on polverlzed terroue solphlde (FeS); this is prepared 
by expoaing red hot iron IIlings to tused 8nlphor, or by 
tosing together In a ernclble 5 J( pillts ,,1 iron and 12 
part4 ot common crystallized iron pyrites (FeB.). 
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INDEX OF INVENTIONS 
FOR IVBICJl 

Letters Patent or the United StateR were 
Graated In the Week Endlncr 

.1 7, 1878, 
AND EACH BE.ul.ING THAT DATE. 

[ThDB� IIIlll'ked (r) are reiBBoed pateots.l 

A complete oopy of any Jl8tent In the annexed list, 
loe10dlng both the apeclllcatloD8 and drawings, wlll be 
fllrnlahed from thlll ofllce for one dollar. In ordering, 
please slaw the nomber and date of the patent desired 
and remit to Munn & Co .• S7 Park Row. New York city. . 
AIIon, manganese, R . Hale .. ...................... 200,266 
Anlmaltrap, J. II. k W. Mon18 ...... ............. :!re,S6l 
Apple worm, trapping the. A. Greenman .......... 203.886 
Auger. hollow. G. N. StllllIDB . ........ ........ ...... 2OS,384 
B8Il' t� and fastener. W. G. 8m oat .... . ........... 2OS,381 
Bale tie. C. B .. ttle ................ ................. .. 203,401 
lIale tle. O. EwIJ1g"........ .. ...................... 203.2:16 
Bsle tte. 1). Hall .... ........... ......... ".' .......... , liOSM4 
Barrels. ven&8I8 for. C. W. Thompoon ............. 2OS,509 
Bu.e1nS. etc .• valve attachment. F. E. Kernooban. 203.841 
Battcrycells. e..pfor, W. Boak91 .. ........ .. ....... � 
Bedstead. aota, W.J. Myers ...... ......... .......... 203.289 
Bee blve. BIl2II8rd &; Snyder ......................... 203,8'l1 
Bee blve. J. Voung ........... ....................... . 203,521 
Belting for elevators. etc., F. H. C. Mey .......... 203,475 
Belting. metallic, F. H. 0. Mey ....... ............. :nI.4'l6 
B1nder.tempol'&l7. W. A. Amberg (r)............ 8,209 
BIt braee.N. SpoJrOrd(r) ............................ , 8.215 
Blower. tan. T. Wise . ....... ................ .. ....... 2OS,M8 
B lower machine, fa 11. A. K. Herr ................... 203,S4lJ 
Bolt. door. H. M. Motrett ........... .. ............. 203,SOO 
Book.J.J.Jlrunor .. ..... ..... ....... . ......... ....... 2OS,4.10 
Boot,etc., macb[ne. M. A. Tyler ..... .. . .. ....... 208.510 
Bootheellngmaeblne. C .  W. Glidden. .. • ....... 200.440 
Booto and shoea. Il.nl8blng, C. C. Green ........... 200.286 
BootsllJld shoes, Beams of, G. Strlb[ey ............. 008,000 
Bottle tIWng appa,,>t1l., H. Codd ...... : ............ 2OS.2tS 
Box.honey. J .E.Moore .. .. .. .. ... .... ...... ... .. ... 003,<188 
Bo xes, Pacld.nB. F. Myefll ........ ............ . ....... 2OS,488 
Bracele t,S. P. Co.>: ..... .. . ............. ..... ... .... . 2OS.126 
"Smke.steam. J. Hickey ............................ :nI,45t 
Brske shoe. H. L. Perrine .... '" ................ ... :nI,495 
Brake, WBgOn. A. R. Cnshman ...... ............... :Ire,247 
Bread; mooldlng, A. E. Motb ..... ............. .. , .. 008,868 
Briokand tllemaclllne, J. C. McKenzie ............ liOS,284 
B ridle. etc ., combined, E. Cox ..................... 203.� 
Brosh. B. C. FrObisher ............................... liOS.256 
BruBb; automatlcfly.J.P. Kelso .. ..... ........ .. .. 2ll,46J 
Brush. hair, D. B. Lovejoy ..... ..................... 203,289 
Brnsb, paint J. S. Gilligan .... ....... ....... ...... 200.259 
BlIlldlng. agrlcnltul'Rl. L. J. HeBBe . ....... : ........ liOS� 
Bung, G. Bol't!t ........ . ................. ............. . 008,816 
Booy. G. D . WyokoJl' ................... .......... ... 200,8S9 
Botton fllstenlnll, C. M. Platt.. ..................... 2OO,m 
Botton. sleeve or collar. C. A. Wood .... ......... . 2OO,n 
C&&e8. cop tor animal. O. LlndBrmlLnn(r) ....... . B,2l9 
Cakecotter. etc  .• oomblned. H . .!.I, Avera . . .. . ... 2OS,l!Ul 
Camera shotter. A. Jobasoa ..... . .... ...... . " .... 101,844 
Can. sheet metal, J. Salter ....... ............ ....... 2OS,G06 
CII.I13, 1IllIng, V. Ba.rker ... . ............ .......... ... :.m,m 
bar coop ling. F. Heavener .................... " .... 208,461 
Car, refrlgerator.J: J.- Bate ..... ......... .......... 200,2l!6 
Car starter. N. Vaa Viele . ................ .. . .. " ... 2OIl,.6l2 
(ja,ro, dr&wbarfor, J. W.Law ... . ........ ......... 2OS.281 
Carboreter. S. E. Hughes.... .. ................. ... 2OiI,�8 
Ca,bnreter, J. Reed ....... .................. .. ... ... 203,S7l 
Carboreter. B. Sloper .. . ... ................ .... . ..... :Dl,!!OIi 
Card, postal. F. W. BrooIm ........ .................. 208.409 
CarpeIBweeper.H. F. Noyes .......... .. . .......... 203,489 
Co.rrt"lle to p proP, B, 8. Crandal . ........... .... ... 203,2411 
Carriages. front gear for, Dollason & Leonard .. .. :Ire.ll26 
Caoterlzer. Stohlmann & Pfan't! ....... ........ .... 208.B8'I 
Chair; foldlngrocldng. J. E. Wall:eOeld (1')........ 8.217 
Chalr.rocltlng,Rhoner & Wffieroha08en .......... 208,294 
Checkbook. bank. H. H. Norrlngt o n  ........ ,,, ... :Ire,36/! 
Chimney cap Of ventua.tor. P. M[han ....... ... ... :Dl.U'i 
Chimney. beatlDi\and ventilating. J. B roweU .... :Ire.317 
Churn, B. Clark ...................................... 208.419 
C1ock.pendnlom adjustment. H. C. Grawe ........ 209,.263 
Cloth IInlshIng �e, D. C. Snmner ......... ... 208,888 
Clothes drIer. W. K.Morgall .... .... : .............. aJM84 
C10tbss line holder. Sawyel1l & Go.\lIgan ....... ... . 2OS,1ire 
Clothes pouoder. W. P. DllngRn,Jr ........... . .... :nI.430 
CoCkle seJl8l'ator. Newell. Sr ., & Croft ... ........... :!re.488 
COll'ee pot, C .Halstead ......... . .... .... ... ... .... . ,. 2OS,268 
ColI'oo pot. F. H. Hont .... ....................... :!re,z15 
Coodenser, R. W. Hamilton ............ .. ... ....... 200.837 
Cooker. steam, C. CUrnlnll .•....••..... ....• .••...... :nI,215 
COrn c1lttln g Implement, L. Bickel ................. 2OS,Slft 
Corsetbosk. J.D. Ban1leld ..... . . .. ...... . ... ....... oos'!IOO 
(JQl'II8tsp rIllS8, T. B. De Forest .... ........ ...... 2OS,i28 
Cu1t1Vl1tot'. D. L. Wellman ............... " ......... 2OS,3I/a 
Cnlttnotor , rotary. M.Joboson (r) , ............ ".. 8,22:1 
Cnlttvatcr tooth. H. Carson .. ..... ...... . ...... ... liOS,41T 
Cnrnmt .,.heel. E. H. 8m1tb ......................... 200.882 

Carrycomll.N. W. Mottlnger .................. " .. 003,288 
0Iuta.In ILI:ture, H. Berlt.. . .. .. .... . ............... :103,:/'ro 
Cartaln rollerand bracket. B1Iokley & Sawyer 208.U4 
Cllrtatnl'OUllralld bmcket. C. B. Clark .... ....... liOS,1l8 
Dsntal ellltlne.J.M.Stebblns ... . ................. 208,ll8.'5 
Dental englne band pleoe. E. T. StruT • . . .  liOB,m. 2olI..298 
Desk. Bohool.-G. EllIey ........ . ........... ... ....... 200,252 
Doorchecll:. J. R. Wa tklos ......................... 200,S02 
Drafteqoanzer. J. 8ebasUan .. ........... .......... 2OO.lIIMI 
Drawing heads,F. E. Tabor ... " .... .............. 203,il89 
Drill. band, C. L. B ellamy ......... .... .. ...... ... . IDS,4O'.l 
Drllllngapparatlls, all well. J. S.BI.bop .......... 203.400 
Eave trougb former,G. Eckel ..... ....... ......... 200,� 

Eggcan1er.J. H.McC ..... rea . .. .. .... . .. ... ... .. .. � 
ElK """es. tray for. D .  E. Dlli;row .. ..... .. . .... ... 200,4S1 
Electric DUlcblne, C. F. BrnBh . . .... ... ....... .. .. . 2OS.412 
Electz1cmacblne8, armature for, C. F. Brnsh ... . 203.418 
Elevator; hydra1lllc, M. P. Hll1'glns . ... ; ........... :!re,m 
Elevator. bydranlIo, M:L. Wyman ....... .. . .. 203,500 
Elevators, bydraullo. F. 11. Perk1D8 " .............. :lO3.�. 
Elll1'ine. plUnping, J. H. Valle ....... .......... . . .. rol.5ll 
Engine. wInd, H. O. lIdlner ........ .. .............. 2OS.4I!O 
Envelop ... A. Danl ....... .......................... 2(lI!,m 
Envelopeandpaperfa8tener. Westwood & Pfitlller :!re,51, 
ExploBlve componnd, E. Monakay ..... ........... 208,482 
f'Im, 811tom&tlc, G.A .C.Meyer .. ....... ......... ... � 
Fancet. E. West ............... " ..................... 200.518 
Feed water heater. p, C. Wortman (r) ... "........ 8,216 
Feed water lor locomotives. J. E .. Wootten ....... 208,618 

Fence wire. barbed, O. O. KittleSon ........... ... 003,fN9 
F�ces. strengthening, F. L. Sarmiento ... . ...... 203,soz 
Finger ring . W. B . Clo88on .. .'.... ............ • ..... 2OS,329 
FIre """ape, J-. Bronghton.. ............... ......... 008.1140 
Fireplace. J. M. Y&hrt> ..... ..... ...... " ............ 003,1522 
F1owerpote.maldng,J. Bl'II5Itn .. "" .............. 200.<108 
FogolgwI.I. S. C. Maine ........ " .......... " ....... 208.''IS 
II'ork.MrVIng. E. Cady ......... . ; .................. 203.416 
ForIt,eamIlg, R. W. HaIIa.m. .. " ................... 208 • .IIlS 
�It Ploker. J. Holman ....... " ........ ; ........... 208,Ul 



44 �'ieutific !mericatt. 
Fulling mill. )lase & Terwilliger . . . . . . . . . . . . . . . . . . . . 200,355 'l ap. ehampagne. W .  & R .  Beutley . . . . . . . . . . . . . . . . 203.314 
Furnace. steam boiler. Enright &Heald . . . . . . . . . .  203,253 Target thrower. ball. M. E. Cnrd . . . . . . . . . . . . . . . . . . . 203,416 
Fllrnuce, straw burning. C . I .  Hall . . . . . . . . . . . . . . . . . 203.2ti7 Telegraphic lines. movement, for. P .  La Cour . . .  .!OS,423 
];'llrnaces,combustlon in G. W. Morrl.on . . . . . . . . . . 2OO.4S5 �'clcphones, eireult tor speaking. E. Grtl,y . . . . . . . . .  203,2{l4 
Furtlllces. supplying steam. t 0 D. S. Elstner . . . . . .  203,434 Tent. awn·mg. etc .• M. H. Kunkeiy . . . . . . . . . . . . . .  . .. 203.279 
Game board, E. B. Pelree . . . . . .. . . . . . . . . . . . . . . . . . . . . .  203.U8 Thrashing machine. J .  Brown . . . . . . . . . . . . . . .  " . . . . .  203,318 

Game counter. etc .• H. W. Collender . . . . . . . . . .. . . .  203,<122 Tbrashing macbiue bruce, J .  WIsda . . . . . . . . . . . . . . .  203.S98 
Gas burners, C. HoII'.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203,4M Tougue support. wagon, liart & Webster . . . . . . . . . . 203.339 
Gas burners, etc. 1 E. A. Locke . . .  . • .  . . L " , L ,  • • • •  r 200.471 : Torpedo, propelling au umarrne, J .  Er icsson . . . . . . .  203.43S 
Gasgcnerator, cnrbonle aeid. O. Zwietuseh . . .. . . .  203.310 I T oy steum lire engine. (r. H .  Ireland . . . . . . . . . . . . . .  200,459 
Gas generator. metallurgIc. M J. Hamilton . . . . . . 203.446 I Track clearer, G. ltoyal . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 203,877 
Gaslil<htlng burner. A. L. Bogart . . . . . . . . . . . . . . . . . . 203,406 Traveling bag handle. G. Willrlngnaus . . . . . . . . . . . . 2OS,516 
Gas meter. C. W. lsbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2OO.Z19 1 TrUCk. convertible car. W. L. Rankin .. . . . . . . . . . . . . 203.'99 
Gasregulator. E. J. Meredith . . . . . . . . . . . . . . . . . . . . . .  203,285 1 Vah'e and cock, �team. T. J. Paradiue . . . . . . . . . . . . .  203.493 
Uate. 'l' . J . Milier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203,rf.l Valve attaebment. H . T Ashto n (r) . . . . . . . . . . . . . . . 8,211 
Gate, P .  H. Rude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203.295 i Vegetable cutter. H. E. Hewitt . . . . . . . . . . . . .. . . . . . . 200&3 
Gate, J. Wilson . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  203.396 ' Vehiclet op. T .  E. & J. H. Hayes . . . . . . . . . . . . . . . . . . .  200,450 
Gate. draw br'dge. W. A. & H. Pringle . . . . . . . . . . . . 200,1;0 Veutilator. C. }t. Handover . . . . . . . . . . . . . . . . . . . . . . .  2OO.H7 
Gate.draw bridge, P Schaefer . . . . . . . . . . . . . . . . . . . .  200,296 Vesselloading upparatus. Glelstrup & Field . . . . . .  203,334 
Glass, engravIng by sa.ndblllst. J .  Whittaker . . . . . . 200.395 WaU protector. G. C .  Bovey . . . . . . . . . . . . . . . . . . . . . . . . . 203 241 gra:n cutting machine. V. P. Kimball . . . . . . . . . . . . 200.348 Wa.hboiler bottom. C. R. Everson . . . . . . . . . . . . . . . . . 2OO:aa1 

TI' n separ ... t�r, J . B'vles . . . . . . . . . . . . . . . . . . . . . . . . . .  203.325 'Vashing machine, C. A. Dodge . .  " . . . . . . . . . . . . . . . .  200,250 
Gram venhlatmg auparatus. D. E. Somes (r). . . . . .  8,221 Washing mllch lne. J. M. Oakiey . . . . . . . . .  " . . . . . . . . .  200.866 
Harne,s. boxloop for, W. G. Hull . . . . . . . . . . . . . . . . 203.273 Washing machine. Oversh lner &; Shannon . . . . . . . .  203.007 
Harrow. Danes. Gll.eman. &; McGeorge . . . . . . . . . .  200.248 Watches. winding attachment for, C. W.Roehn . . 203,455 
Harvester. S. D. Maddin . . . . . . . . . . . . . . . . . . . . . . . . . 203,352 Weather strip. Harris & Williams . . . . . . . . .. . . . . . . . 203,44S �lLtehway and door: P. H. Jackson . . " . . . . . . . . . .  20&,343 Wheels, .and bwd forvehicle, C. Bre�d . . . . . . . . . . .  2OO,2a9 
I anoader, H .  E. levans . . . . . . . . . . . . . . . . . . . . . . . . . . .  203,�>1 Windlas •• portable band, O. Frederick80n . . . . . . . . . 203,3,,3 
IIay loader. etc .• Fleming. Wayland & G ilIiland .• 203,il32 Window shade, A. W. Laue . . . . . . . . . . . . . . . . . . . . . . . 203 41i8 
Heating water, apparatus for, A. R. Walker . . . . . . 203,a92 Wire drawing, Kenerson & )1organ . . • . . . . . . . . . • .  : . 203;346 
IIi ngefo.' cabinet desk. , etc . •  J .  A .  Moore . . . . . . . .  203.28C Wood . filll ng gruln of. N . Wheeler . . . . . . . . . . . . . . . . . 203,&ll 
Hmge jomts. remo,lng pintles, ll .  Knlckmann . . . 203.46tl WrenCh. G. S. Goodspeed . . . . . . . . . . . . . . . . . . . . . . . . . 203,262 
Hinge, reversibie. C. F'. Rapp . . . . . .  . .  . . . . .  203.293 Wrench. bung. G .  W .  Phillipi . . . . . . . . . . . . . . . . . . . . . . . 203.400 
Hog chol�ra �ompound. H. R. & ': ' N. Budd . . . . 200.319 Wrench. piPe. r •. Glynn . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200,261 
Hog rlngmg .mplement. H. W. HIll . . .  " . . . . . . . . . .  200.2;2 Wringer. mop. H. Russeli . . . . . . . . . . . . . . . . . . . . . . . . . . 200.501 
HOlstmg bucket. W. T. Warner . . . . . . . . . . . . . . . . . . . .  200.523 Yucca, machine for mashing, A .  Stone7 . . . . . . . . . . . .  203,386 
Hoops from the log. cutting, J. B. Doughcrty . . . 203,429 
Hop picking machine, S. D. Locke . . . . . . . . . . . . . . . . . 203,3.\1 
Horse coilars, fastenIng for, J. )lartin . . . . . . . . . . . . .  203.S5-I 
Horse power. Burt & Hildreth . . . . . . . . . . . . . . .. . . . . . . 200,320 
Horseshoe nuils, making. D. B. Loring . . . . . . . . . . . . 200.282 
Indicator. station. W. H. & W • N. Packer . . . . . . . . .  2OO,�Dl 
Ink, canceling, etc" II. &. W. S. Hichmond . . . . . . . �t379 
Ladder. fire es""Pe.J.  R. Winters . . . . . . . . . . . . . . . . .  203,517 
Ladder •• tep.l<'. Dyer . . . " . . . . . . . . . . . . . . . . . . . . . . . . .  2(H.327 
Lump. P. Haedick e" . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200.443 
Lamp. N. L. Rigby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2(J,1,3,4 
Lamp burner, Hinrichs & Relstle . . . . . . . . . . . . . . . . . . . 203,;U2 
Lamp, elcetrie. C.�'. Bru.h . . . . . . . . . . . . . . . . . . . . . . . . 20�.4Il 
Lamp.strect. II. S. Beld en . . . . . . . . . . . . . . . . . . . . . . . . . . 203,:137 
Lamp wick, C. C. Richmond . . . . . . . . . . . . . . . . . . . . . . .  200.3'13 
La..'(. J .  Fl. Chenette' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . roS.322 
Lnthe stone chue�:. J . Evans . . . . . . . . . . . . . . . . . . . .  '" 203,� 
Leatber dreSSing, N. & J. H .  QUiniand, Jr . . . .  , . . .  203,4f)8 
Line throwing " Ppar,ltuS. N. S. Hunt. . . . . . . . . . . . . 203,214 
Lock. indicator. T. Lalor (r), , . . . • . . . . . . . . .  ' . . . . .  . . . .  8,�l2 
Lock. permutat ion. 11. F. Stewurt . . . . . . . . . . . . . . . . . . �.2!Y.J 
Locks, regtster for indicator, r�. Lalor (r)... . . . . . . .  81213 
I ocl<ct. S.  P. Cox " . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.425 
M'4!net. electro, H. M. Prune . . . . . . . . . . . . . . . . . . . . . . .  203.492 
)Iagnet, pol"rizedeleetro, G .  M. Phelps . . . " . . ... 203,369 
Metal, working ma8ses of, l'. G . B . We.tmacott . . .  203,003 
¥eta!s. prep�r ing. ute . •  J . J. �lcCullough (r) . . . . . .  8.220 
MiIl.borsepowcr. W . C .  Pitts . . . . . . . . . . . . . . . . . . . . . . 203,292 
:lllrrol'1l. ete .• frame fur hand. G. Eastman . . . . . . . . . 203,251 
)lop holder and wringer. !'andtord & Sampson . . .  203.378 
�(osquito bar frame. C .  1':. Rhodes . . . . . . . . . . . . . . . . . 203,m 
Motive power, Kummerer &0 Wldney . . . . . . . . . . . . . . 200,350 
Musleal lnstrument, mech"nical. M. GaUy . . . . . . . .  203.257 
Nut lock, R. A. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203,46' 
Organ pipe. A. A. M. Gavloli . . . . . . . . . . . . . . . . . . . . . . . . 203,458 
Packing. Piston rOd. A . H. V ilt . . . . . . . . . . . . . . . . . . . . . 203,391 
Pall. m illong. D. G. Rich . . . . . . . . . . . . . . . . . . . . . . . . . . 203.500 
Painting machine for fiat surfaces. J. Warner . . . .  200.393 
Pan • •  heet metai. J. Edgar . . . . . . . . . . . . . . . . . . . . . . . . .  203,828 
Paber cutting maehlne, '1'. S. Greenman . . . . . . . . . 4'03.441 
Paper. making ornamental. J. F. Mnrsh . . . . . . . . . . 203,(74 
Paper. reducing wood to pulp for. A . H . Fioher . . . .  200.>137 
Pawl and ratchet device. J. D. Wright.. . . . . . . . . . . .  203.r,1� 
Pen holder. J. F. Johnson . . . .  . . . . . . . . . . . . . . . . .. 203,460 
<'cn. perfomtlng. T .  A. Edison . . . . . . . . . . . . . . . . . . . . . 2OO,:l2'.I 
Pcns. sUl'Port for stencil. Van IIoe,'enbergtt tt al.  2e3 ,300 
PIanoforte action. G. Ilotbner . . . . . . . . . . . . . . . . . . . . . .  :2Q3.4�7 
Pipej:olnt. sbeet metal . J .  Moore (r). . . . . .  . . . . . . . . .  8.2[( 

TRADE MARKS. 
Apparatus for eurllug hair. Ehrich &: Co. . . .  .. . . . .  6,996 
Brundy. E. Remy Martin "" Co. . . . . . . . . . . .. . . . . .. . . . .  6,014 
Burnishing i nk . N . n. Fletche r  . . . . . .. . . . . . . . . . . . . . . . .  6.03tJ 
Buttons. Joseph Jatf & Sohn . . . . . . . . . . . . . . . . . . . . . . . . .  6.002 
Canned meatsand fish . J .  G .  Megler & Co .. . . . . 6,Oll. 6.Dl� 

I 
Canned meat. fish. etc . .  Fitzpatrick, Davis &; Co . . . . . 6,009 
Champagne Wine. Chanin &; Gore . . . . . . . . . . . . . . . . . . . . . 6.003 
Chewing and smoking tobacco, Newins & Griswold. 6,0 5 
Cigars, S. F'uguet & Son8 . . . . . . .  . . . . . . . • . . . . . . . . . . . . . .  5.!l97 
Cigars, S.  Lowenthal & Co .. . . . . . . .. . . .. . . . .. . . . . . . . . . . 6.001 
Cigars. Henry Eggert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,1X16 
Cigars, Foxen. Newman & Co . . . . . . . . . . . . . . . . . . . . . . . . . 6,001 
Cigars . J .  D. Loomis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,Q10 
Cigars. cigarettes. etc., T. H. Hall .. . . . . . . . . . . . . . . . . . 6,036 
Cigars. cigarettes, ete .,  J. D. Culp ,Ii; Co .. . . . . . . . . . . .  G.o2s 
Cil;are. E. S .  AlIcn & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,028 
Cigars. Woodside. Green & Labaree . . . . . . . . . . . . . . . . .  6,C?! 
Clothing. Naumburg. Kraus. Lauer & Co . . .. . . .. . . . .  6,{)3:] 
Coll'ee. Coyle. Laugblin& Co . . . . . . . . . . . . . . . . . . . . . . . . . 6.021 
F·ertiU.ers. H .  Brown & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,1)26 
Ii iies. Nicholson File Company . . . . . . . . . . . . . . . . . . . . . . . .  6,Il3& 
Flour. G. V. Hecker & Co . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 6,(1()8 
Granulated \lepo[n. D: S. Orton . . . . . . . . . . . . . . . . . . . . . . . 6.000 
nUirrestoratives , J .  M. Keyou & SOil . . . . . . . . . . . . . . . .  5.999 
Insect destroying powder. G . N .  Milco . . . . .. .. . . . . . . . . 6.001 
Kid gloves. Ping. & Pinner . . . . . . . . . . . . . . . . . . . . .. 0,019, 6.O'2(J 
Linen goods, J a.l!e &; Pinkus . . . . . . . . . . . . . . . . . . . . . . . . . .  6.001 
Liniments, ointments, etc., S. C. Buchanan . . • .  , . • . 5,995 
Medleal preparation. Denison �mltb . . . . . . . . . . . . . . . .  6,OSS 
Medical preparation. Drlg(;s & Lynn . . . . . . . . . . . . . . . .  6 005  
Prepared Cotl'ee. spices. etc., C. E. AndreWB &; Co . . .  6.024 
Printers' galleys, R. F. Cole & Co . . . . . . . . . . . . . . . . . . . . . 6.001 
lW-gs and paper stock. Lee & Sturges . . • . . . . • . .  , . . . . . •  6,009 
Remedy tor PIle s . J .  E. Butler . . . . . .  . ,  . . . . . . . . . . . . . . . .  6.025 
Salt. R. N. Gere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.016 
Shirts. overalls. and underwear. J. MlIler & Son . . . . 6.013 
Silicate ern .. t>le snrfaee for books. A . II. JOCelyn . .  5.996 
Smoking wbacco. E. n. Pugue . . . . .. . . . . . . . . . . . . . . .  6.018 
Soap, J . S. &; T. Elkinton . . . . . . . .. . . . . . . . . . . . .  .. . . . .  6.029 
Soda ash. caustic &uda. etc .• J. L. & D. S. Riker . . . . . 6.039 
Wasblng machines, Oaklcy & Keating . .  . . . . .  . . .  . . . .  6,017 
W llloky. Emil Stern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 ,021 
White and red lead. Davis. Chu.mbers & Co . . . . .. . . . .  6,(J()l 

DESIGNS. Pitcher. croekery, T. r.ougbrlUl . . . . . . . . . . . . . . . . .  203.4'2 
Plane. b ench. R. S.Grlffin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  203.442 Bottles. C. A. Tatum . . . .. . . . . . . . . . . . . . . . . . . . . . . 10,675. 10.6;6 

Planter. corn, A. Wilber . . . . . . . . . . . . . . . . . . . . . . . . . . .  203.3ffi G"l'ets. Etienne Guireau "  . . . . . . . . . . . . . . . . . . . . . . . . .  10,666 

Planters. eheekrower tor. H. N .  McColloughe y . . 200.857 1 Carpets. T. J. Stearns . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 10.674 

Pluw. suiky. J. 1\'. Eberhart . . . . . . . . . . . . . . . . . . . . . . . 203.43:l Fontof printingtypcs. J . M .  Conne . . . . . . . . . . .. . . . .  10,665 

Piows. wheel attachment for. J. ClaYloll . . . . . . . . . . 2OO.4ro I Font of pro mmg types. Herman Ihlcnburg . . .  l0.001. 10.tl68 

Pocketbook. M. Schupp . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2OO,51)t : Font ot p rtntlng type., W .  W .  Jackson . . . . . . . . . . . .  10.009 

Potato di�ger, H. C. Miner . . . . . . . . . . . . . . . . .  .. . . . . . .  203.4Bl " F?"t 0 t printing types, Richard Smith . . . . . . . .. . . . . . 10.613 

Pre .. und sausage .lutrcr, lard. etc . •  S .  J .  K eiln . .  203;145 I 0.1 cloth. C. T. & V. E .  Meyer . . . . . . . .. . . . 10.U'0 to 10,672 

Pressing and moulding substances, "l". Munzer . . .  200.362 
Printer'. quuin. l<� . A. W arre n(r) . . . . . . . . . . . . . . . . . . H.�IO 
Printing block . chromatic. T. D. O.borne .. . . . . . .  200.400 
Prlntlng mnchine. pl"te, Kenworthy & McGregor. 20MUS 
Printing press. E. L. Gilman . . . . . . . . . . . . . . . . . . . . . . . 203.335 
Pump. S. M. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  203 •• 2 1  
Pump rod attaohment fur well., V .  C. Gihnore . . • 200.200 
PUUlP,. motur for Ol)erotl ng. J. W. Law . . . . . . . . .. 2M.2M 
Railway track. street. J. A .  Kirby .. . . .. . . . . .. . . . . . 203,463 
Retort lifter. F. W. Wilson . . . . . . . . . . . . . . . . . . . . . . . .  203,39'l 
Re:ort, metlillic. W. H. �eaman . . . . . . . . . . . . . . . . . . . . . 203.37lI 
Roll, erushlng and grinding. D. C. Newell . . . .. . . . 203,SU 
Roo!\ng slates. fastening. G. Maranville . . . . . . . . . . . 203.353 Rope tramway !1odapparatus, T. H. Day . . . . . . . . . . 200,249 
Saddle loop. A .  Gilliam . .  . .  . . . .  . .  . . . . . . . . . . . . . . . . . .  203,253 
Saw tlier. gin. E. L. Uarrls . . . . . . . . . . . . . . . . " . . . . . . . .  2OO.SSS 
Saw filing machine. W. T. Smith . . . . . . . . . . . . . . . . . . .  200,883 
Saw mill dog, D. Lane . . . .  . . . . . . . . . . . . . . . . . . . . .  203,41)9 
Saw mills. log carriage gear for. \Y. Lamb . . . . .. . . . 200116'< 
Scale Mam. A. B. Pea .. on . . . . . . . . . . . . . . . . . . . . . . . . . . 203.290 
�,ewers, wooden, Herrmann & �cxton . . . . . . . .. . . . .  , 200,341 
Sewingmachineuttachment.�lorrls& HollenbeCk: 203,281 
Shade rolier, spring. C. Bissmann . . . . . . . . . . . . . . . . . 203.404 
Shea .. forcuttingsheet materlul.ll . 1>'. 1 1  artford. 203.H9 
Sboe. D .  M .  Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203.439 

Shoemaker·sjack. Rogers & leuller . . . . . . . . • . . . . . . • .  2OO,Sl6 
Shouldcr brace and suspenders. N. \'anAUen . . . .  203.301 
Shovel. dust. J. A. Johntry . . . . . . . . . . . . . . . . . . . . . . . . . 200,217 
Shovel )11.ndle, J' .1>'. Milligan . . . . . . . . . . . . . . . . . . . . . . . 203,&;9 
Sbovel, snow. A .  S. Robin.on . . . . . . . . . . . . . . . . . . . . . . 2(t�.3.5 
Sleigh knee. I.arson &; I.lvermore . . . . . . . . . . . . . . . . . . 203,47U 

English Patents Issued to Americans. 
From June 4 t 0 June 11, 1878, inclusive. 

Carriage step.-F. A. Sawyer. Bo.ton. lllass. 
Ca.h recording machine.-J ohn Mo.g a al .• K. Y. clty. 
Coatingwlre.-C. U. Morgan lit aL, Worcester. Ma.s. 
Compres8ing maehlUe.-A F. Nagle. Providence. R. I. 
D,cssing meal.-)1. G. CogsWQIi. N. Y. city. 
�'irearms.-J .  W. WIIso n ,t aL, Sun Francisco, Cal . 

Manufacture of camphor-W.F.Simes. Philadelphia, p,.. 
I'ape r b o>:es.-C. M. Arthur et at.. Derby. COnn. 
Pavement .-P. Zadlg. San Franclseo. Cal. 
Piston rod pucking.-A . D. Spencer. Battlmore, l'<ltl. 
Pump.-W. P. Barclay, VIrginIa. Nev. 
Railroad switches.-E. Gordon. ,t al . Hyde l·ark. Masa. 
Roller bearings.-J. G. Avery. Spenccr, M ...... 
Sewer gas. removlng.-E.J .Corbett. San F'ranclsco. Cal. 
Sewingmachlnes.-F. H. Roman, PhUadelphia, I'll. 
Valve regi&ter.-A. Andren, Boston. Mass. 
Ventilating apparatus. -G. W.Wicu lr. Wasblngton. D.C. 
W atcbe •. -D. A .  A .  Bu d<. Worcester. Mas • .  
Weaver's harness.-.J. H .  Croweil, Providence, R. I. 

Tho 8ciontifiG Am�ri�all 
EXPORT EDITION. 

PlrnLISHED MONTHLY. 
Snap hook, C. F. Bonfoel' . . . . . . . . . . . . . . . . . . . . . . . . . 203,238 TUll SCIENTIFIC A)[ERICA" Export Edition ! s  a large 
�nap hook. R. W. Jone . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  200.461 and SPLENDID PERIODICAL, Issued o " c e ll  mon1h 
Surghulll and n,aize. clarifyn g. F. L. Stewart . .. . 203.507 rormlnl, u complete and illtere.tine: Monthly Heconi 
Spherical bodies. cutting. R. W. Wheeler . . . . . .. 

lOO,515 of all rogress In Science and Ihe Useful Arts throu" h-
Oll� the World . Each nnmber contains abont O ( E Spinning maehlnes,llier bearingfor. E.A .Cowper. 203,tu HlNDRED LARGE QUARTO PAGES, p rofus 'Iy 

Spinning mules, etc .• regulator for, C.ll.Colbrook 200,24£ illustrated. embracin g : ' 
Sprlug brace. vehlele. A . EIIKtt . . . . . . . . . . . . . . . . . . . 2()3.330 (�.) Most of t� e prates and pae:es 01 the four pre-
Spring. vehlel e . J . F. Thompson . . . . . . . . .  . . . . . .  .. 2O3,5Ol "��lDg weekly IssnC's of the SCIENTIFIC AMHI!ICAN 
� . k' J N with its SPLE!IIDID ENGRAV1NGS AND YALU: . pnn ler. E. ew . . . .. . . . . . . .  " . . . . . . . . . . . . . . . . . .. 2(J3,487 ABLE INFORMATION. 
Stalk cutter. S. B. & H. J. Adams , . . "  ......... .... 2()3.311 \2.) Commercial, Trade, and :I>lanufacturin g an. 
Stamp. hand • .T. F. W. Dorman (r) . . . . . . . . . . .  . . . . . .  8,223 noancements of leadin!? houses. 
Stereoscope. Wbe..ler & Bazin (r) . . . . . .. . . . . . . . . . . .  8.218 Terms for Export EditiOn. ':..rO a rear, sent IlI'epaid 
Stove heartb. S. A. Kin,ey . . . . . . . . . . . . . . . . . . . . . . . .  203.2';8 to any part of the world. Single cOlue". no cents. 
Stove, heating M. C. Hawley � o� For sale at this o tile 1'. '1'0 be had at Ilil News and 

. . . . . . . . . . . . . .  . .  """ �"" Book Stores throughout the eountry. �tove o;en shett. B !". Cle�ent . . . . . . . . . . . . . . . . . . :200.242 1 
ctovep.pe th.mble. 1 . M.han . . . . . . . . . . . . . . . . . . . . .. .  203,"8 ] NOW READY 
Stove polishing eompouull. H. S. Ziegier . . . . . . . . .  200.300 SCI NTlllrc AMSIlICAN tor Juue ;878 with Eight • 

Swivel joInt, A. Worll. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  203.001 eight .Engravings. 
, . y 

GENERAL TABLE OF CON TENTS. construction and operation <,f this curious elcctrietJ,l in. 
The Sponge Trade of the Bahama.; l"tcrest'mg par. "trumCnt. 

tietliars. The Lnrgcst Electrotype ever Madc. 
How America is Crowd'tllg Englund in the Supply of N()t"� on the Telephone, by 1... 8. Ducrden ' with one 

Forel�n Market,. ellgravmg, • 

Do Inventiolls Injure the Laborer? A valuable paper A New Uouth Telegraph. 
ful! of remarkable statistics showing ,,'hat inventors The Carbon 'l'elephonc; with five illustrations. 
have done and are doing for tlte benefit of workers. EdiSOn's Miero-Tllshneter; with four ilJustrllUvns. 

Examples of Successful Meddlers in Art" ill Which Hugh es' !llicrop bne. 
Tiley Rrc not Skilled. Inta'eotilg Electricaland Magaetic Experiments 

� be lo:r oxtallce of Our Internal Commerce. Production of Compositc Portraits.  
• 

Silk In ustry at Home and Abroad. Remarkable Pcrformances of the Phonoguph. 
Culifomia VB. Australiull Wool. '.rrouve·" New Telephone Impro·,ements. 
A New Mint for Honduras. Soundings of the South Atlantic. 
The C hinese Sailor Question. The �row':' llln 1I10vement. 
Narrow GaUlle Railway to tbtl West. PhYE,olo�lcal Treatment of Stuttering. 
The IndustrIal Importance of Small Manufactures. Rc"piratlOu at High Altitudes. tiy Dr. William 
Succe�sful Introduction of Americall Kllit� 'ood" in , Marcet. 

En gland. .. '  Watur in the Ears-� Warning to Bathers. 
Snccess of Americlln Competitic<l ill the 1Ilanlllactnn. Sam[,le of an Egg w.thln an Egg. 

of Cutlery. 
. Two Remarkable Accident�. 

How British Comm�l'ce Helps British ?![allufadnre.. The Ant Bear ; one cnl(ra\·ing. 
The Texa, Llv" Cattle Trade. The Eurthqn,!"es of Fifteen Centuries. 
Glass .Making at Pittsbllt", Pn. RecTent EruptIOn of Mt .. lieela; o.',e engraving. 
AmerICan Trade with Ber.�iulll . A N atural 'Ibeate! ncar Canol! City. 

American Carpet Productl'on. Afncan .ExploratlOn�. , The Extension of American Commerce. Grouudmg and CapLUrc of a Large 'Ii emale SPerm 
Progress and Prosperity of Barron En" Whale. 
American Produetion s Abroad. ' n' Bedbugs Fo!,nd in Swallows' :"csts. 
American Trade with Brazil ' �tatisticK or Eels Attackmg Shad. 
AJncricnn Petroleum E]:ports, 

. plcomur}!t.'rine Under the ].[ic�o�eopc. 
Memt and Beer Sent to EuroPe. . l'he Prume Dog a d rts Vn/m'lted Gllestsj one engrnv. 
American Exports and the Stil�Or" ill lCu"lallll. mg. 
The Industrial West. h Remarkable :,-ntediluvian R<main. Discol'ered in the 
Good Work from Cheap Patents. Rocky MountulDo; 011" eng",,,,u�. 
Value of New Industr'le". ?ol:exie!1n .Flora, the Aguw. CUC!IlS, and M" locactllll ; 
Statistics of American E>:ports. one engravmg. 
Live Hogs for Englund. Yc.;retllble Anlltomy; with One engraving of Venus' 
Six Year�' Progress in :lteel Making. Fly 'Ira!!. . . 

American Silk Culture Leuf. \-cm. of PO,"OIl Hemlock. 
'I'he Sugar We Vse. • 

Habits of Fur Bearin,!; Seal •. 
The Coffee We Drink. l�re B lI'II � at Central Park. 
American Leathcr in Europe. '1 h� AmerIcan <;lyster. 
American Stamping Mill for Perno SolId Hoofcd PI!;S. 
How to IIlake a Market for Iron ,,,,,I Steel A ll!IDey nee Ship. 
American Street Cars in Forcig-u (·W]1ltri<.��. A �nJ�cr �cn·rtSed . 

Amcrican Illustrated Ad\'crti"in� Trichmre m Shad. 
Obo nTrade. 

. '11,e Bahama Pineapple Tree. 
Wages in France. Plant Blights or Moulds; cight figures. 
The South as a Field for Jtfallufaetnres. The N�lVes of Plants: 
Work for Ncw.York Cit)' . The Ohve,as an Amerlcan Product. 
American Workmanship ns SeCn ill }1"of,�ign COUH- Birds of 1 uradlse; one enJtravillg. 

tries. Illtcr{'.ting Biogrmphical Sketch of tile late Professor 
Progrcs� In lIard Times. Joseph lIenry. . 
HolY to Set bte�m Bolle,,; two figures. 

�merlcan Assoc.ation for the Advaneement of 
NelY ]\(ode of EquaIlzing the Wellr 01 J'1.tons and SCI�nce. . 

Horizontal Engines. BlOg l'll plllcal Sketch and Portrait of the late M. 
Clearance 1111<1 Compression ; a coneis{' l'"pianation of Be

A
cquc�el . S . t f E . these terms. nWf}Can OCIC::: y 0 ngmeers. 

The Roberts Steam Engine alit! Boiler ' two illu>tru. Appo.utmcut of Professor Morton to the Lighthouse 
tiOfl!'. ' Board. . 

Important Facts Conceming Hoiler ('orro,ion. Election of Profes.orBmrd".Sccre !1ry of theSmith· 
New Ycrtical Steam Engincs and Boilers; two en. soma!, I nst itutIOn. 

gravilll!s. SWISS Teshmony to the Atlvuntages of the American 
The New Steam Lannc h Barrancas; one engra" ing. Patent �):stem. 

. 

Rcmarkable Locomotive I'erformances. COl!dlhonand nablts of Fren cl> Workmgmcn . 
lIorlzontal Engine with Coleman's Valve (lear' with Afnean D,amonds; " h.ere and how found . 

five iIIustxatrons. ' . O!ICmUOlls of the Agricultural Department at Wash· 
ProgI'{'SS of the GrcRt SI. �,tha rdTunnel mgton. . 

• 

Metllod of Conneetin<Y a Lcadin" Screw':"'lh" Joslma UP<'>rnltOIl" of the Amel'lcan Fis'" Commissioners. 

Rosc' two ilIllstrutions 
.. b . '  Notes of Hecent Patent Olliee Decision$. 

First Invention of tilE; Iron FrllJIlC for Piano.. Some Remarkable Amerit�n Inv(·ntion.s, . 

A Japanese Bronze Factory. �tronomlcal Notes, .howltlg the pos.hon. nse. and 
A Razor Grinding Mllchine Wanted settmgof the stars /lna plan els  for the North. 
A Perpetually Moving Clock

' Planetary Population. by Profes>or Newcomb. 
The Elevated Street Rallway� of New Yurk City· with Observations on the Transit of Mercury, by Alfred 

Ave exceUent engraving,. ' M. �lnyer. 1 Jigur". • . . 
Ope.nil!g of the Metropoli\an El" vatcd R�ilway. 

Mr. Henry Harmon s Rem,,,kable l'nilltUlg of the 
Artific,a1 Fucls ' a de.cnpt"oll of the best method.. MO,on. 

. 

now used. ' 1< onnntton of Plnnetary lUng, 11,,<1 Satellites . 
. S!ngulur.Effcc!s of Carbon lu a Bla<,t Fllrnllce. Is there a ])oie through �!t-rctlry .' . SlIYer Mllling I n Massachu.ett>;· lJeing un illtcrestiug . An,wers to corre

. 
sponde!,� • • embo.'IYlllg a large quat,· 

d.escription of the I"escnt sfnt';. of tbe great gold. t,ty o� valuable .mformatlOn. practical recipes. and in· 
SlIver, cO'pper and lead mine. ut Newburyport, MMs. st�tlOns In va,'lOtls arts. • .  • 

Silver .n the Arts 'by Edwin C T,n'lor 8cogle numbers of the SCH'ntific American Export 
The Extent and r.tethod. of Co� nterfciting Goins. Edition, 50 cents. To be bad at this office. and at all 
Asphalt Wood Pllvement.. news stores. 
The London Water Works. MUNN & CO .• PIJBLlSlIEns. 
Fire Works, How M de; with illustrntions, six . 37 PARK Row. N�w YORK. 

�llrC". To Advcrttsers: � Mal oufllctllrcrs and othcrs wh 0 
tlolcomb's .Hot �ir Fllmaec; one engravin". desire to .Beeure forcign trulle may have large and hand. 

:M ISSISSIPlll J ett.es. s!,mely dcspl'YNl annOllllcemehl. puhli.hed in this edi· 
rrhe �)rob em ot Unsi nkable Ship!iI-. hon u t a  yery llIorll'rtit(! co�t. 
Russ'an Steel Torpedo Boa til; with I;"" m".trnt ion,. Tlte SClentitic American Export Edition has a large 
Cri.pin's Col1apsmg and Portable Boat,· two en. guanllltl'c<1 circuiation in all commcrcial place" thron!!h · 

gravings. ' 
I ��t the wor:d. Address MVNN &; CO., 37 Pork Row 

A Steel Steamer. I "ew York. ' 
A New Plan of 'Varfare. 
Characteristics of American Steam Fire Eng'mes 
Drh ing Piles in Sand, 

. 
New MHchlnefor Making Cigarcttes; one engravinO'. 
New Instrument for TcstingGold and Silver Coi;;s' 

one engrnving. ' 
Stevens' New Vertical and Horizonu..1 YIsc; two il· 

lustrations. 
Cumings' NewDnatlcss Ash.Sifter; one engraving. 
A ndrews' Stovepipe Blower for Increasing the 

Draught at Stoves ; one engrnving. 
Volle's New Mosquito Net Frame' tbree iliustrutions 
A Curious I 'crpetltal Motion' one figure. 

. 
New Porta1!le Blacksmith's �orgc; two engravings . 
Impr".ve� SIgnal Egg Boiler; one engraving. 
Dcscrlpt:lOns of the :Most Interesting Recently 

Patented ?!fccbnnicaJ nnd Awlculturnl Inyentions. 
H�'dralll ic Salt Mln';;II in Bay aria. 

M���ry unll Gene Description of Gas Engine 
New Ether Ice M'achh,e,; one engra" ing. 
Brtltlh M nkill!( l'y Mach' ner)' ; "';th ,j x i llustrations. 

ill�sOt������ Jmprovcd ROlury Force l'mnps; three 

Manvill.e·s Improvcd Geared Shaper; Olle engnrvlng. 
Ncw Smgle Arch Bridge Proposed for the TIillUlC8 

River, LOlldoll; with one engraving. 
New Automatic Knile Grinder; one engraving. 
New Shoe Brush; one engraving. 
New Lathe for 'l'nming Spheres; fonr ligurcs. 
A New Wheel Ti'e. 
Smith's Improved ,Vsl!0n Jack; one engraving. 
Graether's Improved Sled . two figure •. 
Lungrcn's Improycd Al'gand Lnmp Burner; three 

futures . 
"New Iron! n!l' Table; one llgure. 

New Chrun �.)ump; O1Je figure. 
The New Process of Flour Muking. 
Recipe for Making Fine Japane." CeUlellt. 
How Japanc.c Kllga Wure is mad" . 
Adulteration s of Soap. 
Olivc Oil Soup Manufucture. 
Fibrin. 
Catalpa Tree"; remarl, able dtra b ility of the w oo d ;  

the vnnon8 species and thoir cnlture 
Fence eeonomlcs. . 

'!be Great Exhibition at Par'.& 
Ex.hibition Building ut thc 1'roeu<icro; one l:trR'(� ('J1-

graVIng. 
Stcel E xhibits. by Jessop &; Sons. 
Th." Exhibit of American Gla." Ball CaRter,; olle en

gl'U,�·mg. 
The rntemational AV(Hl11e� one eHg'raving. 
ReaPers al,ld Mower. at the Pari" F;xhibition. I,), Nl. 

wa rd H. Kn tght. 
C ��· 'sImpro \·cd Dl'{�d:;(�r;  onecI1r,0"J8viU. Flnng GU1l8 Undcr \Vater; cxl)crim'mt� ot ProfH:�l'ior 

Mott. 
A<ln�IS' DeYlce for Cooking by Solar Hen t; wi th one 

engravmg. 
I\!lInufll.ct ur� of Chloride of L·lmc. 
('Llriou� E�xpcriments wIth O.l:one. 
The Newton Photo Process. 

.Amountof Sugar In Strawberries, Pineapples, Cher-
ries. Curran!.B . Bee",. Cane. and other JK",hwt". 

.Some e(:�nt Facts .bout CommOn Poison"; 8trych. 

THE 

� citutifi( �ltltti,au. 
The nIost Popular Sdentilic rlliler Itl the World. 

T I H ltTY .THIRD YEAR.. 
0,,1)' $a.�o .. Y{'ll l' iuclluli llit l'll"tn!! e, \Veckly. ;12 Xu.nbe.'S It Yenr. 

Tlt i M  wid.·,,· ch·.·n latcd und splendidly Illustrated 
paper is llUbliBhed weekly. Every number contOJ:ns six
teen pages of 'Useful information, and [), large number of 
orhdnal engrnv lng!'!. of ncW' inventi<ns and d�scoyerlcSt 
representing l;'ugtncering 'Yorks ,  H,Qam MachinerY. 
New Inventions, Novelties in �echa.nlcs. Manufnct,ufe, 
Chemistry. Electricity. Telegraphy. l'hotogrnplly. Arehl
tecture, Agrieulture. Horticulture, Nutnral lIistory, etc. 

Ai l Cln ... e� ()" ltl'tl.lcr� li nd in TIn: SClEX'fl FTC 
A)u:uJ(".\ ."\· a popular "fsttme of the best Elclnntlfl c in_ 
form .lion of the dllY ; and itlsthenimofthe publishers 
to I,re!:�ent itin an attractive form, fLvoiding U much as 
Po�siule abstruse terms. To evcry Intelligent mind. 
th.s journ," uttords " constan t supply of Instructive 
reading. It is prolliotivo of knowledge and Progress In 
every communitY'where it circulates. 

Tel'lUs ()f SllIHolcriptiou .. -One COpy of THE SClEl':-· 
TIl"'W A){EHTCA� will be sent for one year-52 llumbcrs
postage i'repaid. to nny snbseriber In the United States 
or Cnnada. on rllf.!eipt of ' b.·(·(� dl)lhu'� :uul t w e n t y  
cell r ",  b y  t h e  publi!'oher s ;  six months, $:1.60; three 
mont.h,. $1.00. 

(�JlIh!4 .. -()lU.· f,,,t.·:L H')h�' of 'l'IfESCU:XTIFICAMEItI. 
C A S will be supplied gmtisjm-,.w.ryc!,w ofjl, .. ""b'lC1'lb,,·s 
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