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�u�tut�� aud �tr�oual, 
The Oh<M'ge f(if' I mertWn under thll! Mad II! One Dol

Ian' a Line f(if' each 'l18ertion. It the N otwe ex
ceeds Four Lines, One DoUar and a Half per Line 
will be charged. 

If you want a complete collection of the best 
reeipcB and trade hints published in Scicntiflc American 

for past 10 years, send $1.50 to H. N. Munn, 37 Park Row, 

New York, for W rinkles and Recipes. 2 5 0 pagcst splen

dldlv !l lustrated 

Agricultural Implements and Industrial Machin
eryfor EXJ)ortand Domestic Use. R.H.Allen & Co .. N. Y. 

Town and Village Hand Fire Engines, with hose 
carri age and ftttings. only '350. Send for cuts and full 

nformation. S. C. Forsaith & Co., Manche8ter� N. H. 

See advertisement o f  Industrial Mfg. Co., p. 349. 
For durability and economy, use Blake's Belt 

Studs to fasten Belts. Greene, Tweed & CO.t 18 Park 

Place, New York. 

Split-Pulleys and Split-Collars of same price, 
strength and appearance as Whole-Pulleys and Whole

Collars. Yoc om & Son, Drinker St., below 1 4 7  Nortb 

Second St .• Ph! ladelphla. Pa. 

To Lease-The largest portion of the building 
corner Canal, Center, and Walker Sts.t now occupied as 

a BiHiard M anufactory and Sales Room. Sec adver
tisement in anothcr column. 

The Cabinet Machine-A Complete WoodWork
er. M. R. Conway. 2t2 W. 2d St. . Cincinnati. Ohio. 

The Gatling Gun received the only medal and 
award given for machine guns at the Centcnnial Exhibi

tion. For information rcgarding this gun, addres s Gat

ing Gun Co., Hartford, Conn., U. S. A. 

Journal of Microscopy-For Amateurs. Plain, 
practical, reliable. 50 cents per year. Specimens free. 

Address Box 4875, New York. 

For Sale-Shop Rights to every Tool Bullder and 
manu facturer for Bean I s Patcn t Friction l>ulley Coun

t erahaft. D. Frisbie & Co., Ncw Haven, Conn. 

Superior Lace Leather, all Sizes, Cheap. Hooks 
and lJouplings for fiat and round Belts. Send for cata� 

logue. C. W. Arny. 148 North 3d St .• P h!l adelphla. P a. 

Magic Lanterns, Stereopticons, for Parlor En
tertainments and PubHc Exhibitions. Pays well on 

small capital. 74 Page Catalogue frce. Cen tennial Medal 

and Diploma awarded. McAllister, 49 Nassau St .• N. Y. 

Noiseless Exhaust Nozzles for Exhaust Pipes 
and Pop Valves. T. Shaw, 915Rldge Av .• P hUa .• Pa . 
Fire Hose,Rubber Lined Linen, also Cotton,finest 
quality. Eureka Fire Hose Co., 13 Barclay :;t.,N ew York. 

Shingle, Heading and Stave Machine. See ad
vertisement of Trevor & Co.. Lockport. N. Y. 

The Scientific American Supplementr-Any de
si red back number can be had for 10 cents, at this office, 

or almost any news store. 

To stop leaks in boiler tubes, use Quinn's Pat
ent Ferrules. Address S. M. Co ,So. Newmarket,N.H. 

Water, Gas, and Steam Pipe, Wrought Iron. 
Send for prices. Ballev, Farrell & Co .• Pittsburgh. Pa. 

For Solid Wrought-iron Beams, eto., see adver
tisement. Addres. Union Iron M!ll. , Pltt.burgh, Pa. 

for llthograph. &c. 

Solid Emery Vulcanite Wheels-The Solid Orig
Inal Emery Wheel-otber kinds Imitations and Inferior. 

Cautlon.-Our name Is stamped In full on all our best 

Standard BeltIng, Packing, and Hose. Buy that only. 

The b e st Is the cheapest. New York Belting and Pack

.ng Company. S1 and 38 Park Row. New York. 

500 new and second hand machinesat low prices, 
fully described In printed Hs ts. Send stamp. s tating Just 

what you want. S. C. Forsaith & Co., Manchestcr,N .H. 

Hand Fire Engines, Lift and Force Pumps for 
fire and all other purposes. Addresf:j Rumsey & Co .• 

Seneca Falls. N. Y .• U. S. A. 

More than Ten Thousand Crank Shafts made b y  
Cbester Steel Castings Co., now running; 8 years' con

stant use prove thcm stronger and more durable than 

wrought iron. See advertisemcnt, page 349. 

See Boult's Paneling, Moulding, and Dovetailing 
Machine at Centennial. B. 1>-55. Send for pamphlet and 

Rample of work. B. C. Mach'v Co .• Battle Creek. Mich. 

)1. Shaw, Manufacturer of Insulated Wire for 
galvanic and telegraph purposes.&c .• 259 W.27th St . . N. Y. 

F. C. Beach & Co., makers of the Tom Thumb 
Telegraph and other electrical maChine., have removed 

to 530 Water Street, New York. 

Safety Linen Hose for Factories, 1 to 3 inches, at 
educed ratcs. Grecne. Tweed & Co.,lB Park Place.N. Y. 

Hyatt & Co.'s Varnishes and Japans, as to price, 
color, purity, and durability, are cheaper by comparison 

t han any others extant. 246 Grand st.,N. Y. Factory,New

ark. N. J. Send for circular and descriptive price Hst. 

Power & Foot PreBBes & all Fruit-oan Tools. Fer
racute Wk •.• Bridgeton. N.J. & C. 27. Mchy. Hall.Cent·l. 

For Solld Emery Wheels and Maohinery, send to 
the Union Stone Co •• BOBton. MasB., for circular. 

For best Presses, Dies, and Fruit Can Tools, BliBB 
& W!lllam •• cor. of Plymonth and Jay. Brooklyn, N. Y. 

Steel Castings, from one lb.  to five thousand Ibs. 
Invaluable for .trength and durab!l!ty. CIrcular. tree. 
f'lttsbnrgh Steel ca.tlng Co •• Pittsburgh. Pa. 

Hydraulio PreBBes and Jaoks, new and second 
nand. Lathes and Machinery for Pollshlng and Bn1fing 

metal.. E. Lyon. '70 G rand Street. New York. 

Diamond TooLs-J. Dickinson, 64 Nassau St., N. Y. 
Slide Rest for $8 to fit any lathe. Goodnow & 

Wightman, 23 Cornhl11, Boston, Mass. 

"Dead Stroke" Power Hammers-recently great
ly Improved. IncreaSing cost over 10 per cent. Prices re

duced over 20 per cent. Hull & BeldenCo .• Danbury.Ct. 

The "Abbe" Bolt Forging Machines and the 
• � Palmer" Power H ammers So specialty. Send for reo 
duced price llsts S.C.Forsalth & Co .. Manchester .N. H. 

A. J. can polish starched linen goods by 
following the directions on p. 203, vol. 31.-C. W. 
will find a description of a calcium light on p. 
219, vol. 3O.-C. K. R, will find directions for mao 
king friction matches on p. 75. vol. 29.-C. F. will 
will find directions for hardening millpicks on p. 

170, vol. 25.- M. W. can make vinegar by the pro· 
cess described on p.l06, vol. 32.-A. B. R., C. W., 
B. L., J. K� J. C. M., E. T. H., F. W., and others, 
who ask us to recommend books on industrial and 
scientific subjects, should address the booksellers 
who advertise in our columns, all of whom are 
trustworthy firms, for catalogues. 

$ titutifit !mtritau. 
(1) W. H. L. asks: Does a person, in lifting 

one wheel of a 4-wheeled wagon 011' the ground, 
11ft more or less than a quarter of the whole 
weight? A. More than a quarter if the vehicle 
is rigid and the load equally distributed. 

(2) A. Y. asks: Is there any practical way 
of leveling without a theodolite? A. You can 
construct an instrument with an ordinary build
er's level, that will enable you to get the hight. 
As such matters are discussed in special treatises, 
and would occupy too much space for these col
umns, we must refer you to some good book on 
the subject. There is a cheap level in the mar
ket, which is accompanied by full directions for 
use. 

(3) A. C. F. asks: What is the proper speed 
for grindstones, wet and dry? A. Circumferen
tial velocity, 1,800 to 2,000 feet per minute. 

I have a 10 horse power locomotive boiler; It 
will hardly make steam enough for a 10 horse 
power engine. Would it be practicable to wall 
in the boiler and form an arch over the top, ar
ranging it to lead the heat (after leaving the lIues) 
under the boiler towards the firebox, along the 
side of the firebox to ward the front, then up and 
over the top of the boiler, back to rear end, and 
up the stack? A. If you have a strong draft,you 
may gain something by the change. 

(4) T. P. F. asks: If two launches were 
built, one 30 and one 40 feet long, the same in 
every particular except length, whICh would run 
the fastest? A. The first. 

(5) B. P. R. asks: 1. In a hot blast or air. 
tight steam boiler furnace, which is the best way 
to supply the air, under the grates or on top of 
the burning coal? A. Under the grates. 2. How 
many lbs. steam to the square inch will a boiler 
24 feet long by 40 inches diameter, of Y-i inch 
iron, stand with safety? A. About 60 lbs. 3. 
What dimensions of smoke stack ought I to have 
for the boiler, with two tlues, each 14 inches in 
diameter? A. The cross section of the chimney 
should not be less than about � of the grate sur
face. 

(6) J. S. C. asks: Is the shtement that a 
body will weigh less at the equator than at the 
poles based on an actual tes t by weighing, or is 
It theoretical? A. Based on actual test. 

(7) C. F. S. asks: 1. How large a boat will 
a boiler 44 inches high and 20 inches in diameter, 
and an engine with 3� inches stroke and about 
3� inches bore, drive, and at what speed? A.The 
machine will be suitable for a boat from 18 to 30 
feet long. 2. What size of wheel and what pitch 
should I use? A. Use one 20 or 24 inches in di
ameter with 3 feet pitch. 

Where does ice form in freezing, on top or at 
bottom of the water? A. You can probably 
settle the matter to your satisfaction by observa
tions on a pond in which ice forms. First there 
will be a thin sheet of ice, which gradually thick
ens on the under side. 

(8) J. K. asks: Why will not iodide of po· 
tassium form in large crystals when made accord
ing to United States Pharmacopceia? A. In or
der to obtain good crystals of K I, it is necessary 
that the crystalization should proceed as slowly 
as possible in II; cool place, and under a good va
cuum. The best results are obtained when l arge 
quantities of the materials are operated upon at 
once. The solution of the iodide should be as 
neu tral as possible. 

(9) M. asks: 1. Is the common commer 
cial potash in solution a good fertilizer for a 
grape vine when applied to the soil about its roots? 
If so, of what strength should It be used? A. We 
would not recommend the use of potash. 2. Are 
ground or pulverized bones good for the same 
purpose? A. The finely. ground bones mIxed 
with soli or peat make a very desirable manure. 

It would be better, however, to treat the ground 
bones with about one third the weight of oil of 
vitriol (specific gravity 1'70) in order to obtain the 
soluble superphosphate. The acid should be di
luted with about 2 parts of water, and well 
stirred in with the bone dust; it should then be al· 
lowed to stand fora bout 12 hours, when enough 
loam should be stirred in to absorb all the liquid. 
This is one of the best manures known. 3. If 
these articles were applied to a loamy or porous 
soil, situated 10 feet from a well of water, would 
there be any danger of contamination to the wa
ter? A. No. 

(10) E. M. L. aSKS: In cutting up tortoise· 
shell, a lot of small scraps are made. How can 
they be worked up into a solid mass, by dissol
ving, or otherwise? A. The larger scraps might 
possibly be utilized for small inlaid work. Send 
us a few of the scraps and we may possibly be 
able to suggest some other application. 

. 

(11) W. S. C. asks: What produces the 
phosphorescent light known as fox fire? A. We 
do not recognize the name, but suppose you refer 
to the strongly phosphorescent solution of phos
phorus in hot olive 011. Blsulphide of carbon or 
one of the essential oils may be made to replace 
the olive 011 as the solvent. It would, perhaps, be 
well to state that the employment of the bisul· 
phide solution of phosphorus is liable, when the 
liquid is in contact with the air, to produce spon
taneous combustion. 

(12) S. W. J. asks: What is a simple and 
harmless preparation for turning dirty brownish 
red hair to a white color? A. There are me· 
thods by which this might be accomplished, but 
we cannot recommend any of them. 

(13) F. S. M. asks: Which is the b est way 
to make a solutIOn for sllverplatlng? I have 
made a solution, but the silver comes 011' again. 

I made it by dissolving some silver in nitric acid ; 
and after making the salt dry, I put it in a solu
tion of cyanide of potassa (K Cy) in water. It 
plates very well: but when I come to burnish it, 

paring the solution is a good one; the trouble 
doubtless arises from the inefficient manner of 
preparing the articles. Dill'erent metals require 
dill'erent treatments. As a rule, the first thing to 
be done is to remove the greasy ftlms with which 
most objects are covered ; this i� ell'ected by boil
ing and rubbing in a solution of caustic soda, 
made by boiling about 2 lbs. of common soda 
crystals with milk of lime, produced by slacking 
� lb. of quicklime with hot water, and well stir
ring. After this alkaline bath, the objects should 
be washed in several waters or in a running 
stream. They are next cleaned in acids, again 
washed, and then transferred to the depositing 
solution. Copper, brass, and German silver arti
cles should be immersed in a pickle composed of 
water 100 parts, 011 of vitriol 100 parts, nltnc acid 
(specific gravity 1'3), 50 parts, hydrochloric acid 2 
parts. It is well also to coat tbe surface with a 
thin film of mercury. This is ell'ected by means 
of a solution of 1 oz. mercury in sufficient nitric 
acid, with three times the quantIty of water, 
diluted to one gallon ; there will form a gray 
or blackish deposit over the surface, which, 
on brushing softly, gives place to a brilliant coat
ing of mercury ; the object should be trans
ferred to the depositing cell the instant this is ob
tained. 

(14) J. McJ. asks: What will remove dried 
collodion from white cotton, without injuring the 
fabric? If tbere is anything that will decompose 
it, it will be preferable to a solvent. A. Try 
steeping the cloth in cold water,and then rubbing 
it together so as to break up the IIlms. 

(15) A. C. says: How thick should the cop' 
per and zinc plates be, and of what thickness 
should the wire be, of the �alvanic battery men
tioned on p. 234, vol. 34 ? A. The plates may be 
made of any convenient thickness. No. 14 or 16 
copper wire is used for the connections. 2. How 
should the zinc be suspended? A. From a wood
en or.metallic frame resting on the top of the 
jar. 

(16) G. B. McC. asks: Is it possible for t.he 
water to be carried out of the boiler through the 
pump? We were sawing with a portable steam 
mill, and shut down at night with the usual 
amount of water. In the morning there was no 
water in the boller, and we had to fill her up 
through the safety valve. There is a check valve 
on the feed pipe close to where the pipe connects 
with the boiler. A. It would not be possible, if 
the check valve were tight, which, judging from 
your account, might not have been the case. 

(17) A. H. asks: 1. Please give me full di· 
rectlons for making a good condenser for an in
duction coil. A. Cut tinfoil up into sheets of 
the desired size, and make of them two piles like 
the leaves of a book, one pile containing one 
more sheet than the other. Upon the extreme 
end of each of these piles place a tinned wire or 
strip of metal, and by means of a soldering iron 
run all the edges together so as to make a perfect 
metallic connection. Cut sheets of paper large 
enough to allow a margin of at least an inch 
round three sides of the foil. The paper should 
be thin, not highly glazed, and should show no 
acid reaction by reddening when moistened with 
a neutral solution of litmus; it should be baked 
thoroughly dry, placed in a vessel of paraffin 
kept well over its melting point, and then drained 
sheet by sheet as smoothly as possible. A well 
baked piece of wood somewhat larger than the 
paper is laid upon a table, its face soaked with 
paraffin and a sheet or two of paper laid up
on it; upon this is laId the largest pile with its 
soldered enit projecting, and all Its leaves turned 
back except the lowest one, which is to be rubbed 
smootbly out on the paper: lay over this two 
sheets of the paper, and on top of this the other 
book of foil, so placed that It lies exactly over 
the fir3t sheet except for the margins at the op
posite ends ; turn back, as with the other, all its 
leaves except the first, and upon this place two 
sheets of paper ; continue this process, laying 
back, upon the paper, sheets of foil from the 
books alternately, and between each foil two 
sheets of paper. When all are in place, cover 
with two or three sheets of paper and a board 
like the IIrst; the whole should then be compressed 
by clamps and warmed up to the melting point 
of paraffin, increasing the pressure to drive out 
all excess. The first board should be provided 
with a binding screw at each end, and the wire of 
the corresponding foils should be soldered to it 
2. Which will produce the best result, 3 lbs. sllk
covered wire No. 37, or 5 lbs. No.32? A. Three 
pounds of No. 37 will give the longest spark. 

(18) A. D. asks: 1. Does the addition of 
glass to lead make it ring like sil ver? A. The 
product is quite sonorous. 2. Will glass combine 
with lead? A. Oxide of lead is soluble in molten 
glass. 

(19) L. B. & Co. asks: What will hold up 
soapstone in solution? A. Such rocks can only 
be rendered soluble by fusion with alkalies or al
kaline carbonates in excess, and subsequent 
treatment with boiling water and acids. The 
rock (in small quantities) may be partially de
composed and dissolved by means of strong hot 
solutions of hydrofiuoric :lnd sulphuric acids. 

(20) S. asks: What degree of h'lat is ne
cessary to make brass malleable, so that it can be 
hammered or drawn out? A. It is generally 
drawn cold, being previously annealed. 

MmERALB, ETC.-Specimens have been re
ceived from the following correspondents,and 
examined, with the results stated: 

We have received minerals as follows, in pack
ages without names of senders: Two specimens 
of micaceous red hematite, an excellent ore of 
iron. Two specimens of clay of good quality, a 
mixture of finely divided silica and silicate of al-
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making some varIeties of vitrified wares etc.-A. 
E.-It is augite, and contains some oxide of iron. 
-W. E. T.- They are both iron pyrites, and con
tain no precious metal.-N. V. C.-It is brown 
coal. 

COl'lllllUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC .AM1i:RICAN ac
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow
ing subjects: 

On the Centennial Awards. By G. B. 
On Sound. By J. A. F. 
On Foul Air in Wells. By M. B. O'N. 
On the Moon. By J. D. 
On Cutting Speeds. By T. J. B. 
On Trisecting an Angle. By J. McM. 
On Smoky Chimneys. By F. G. W. 

Also inquiries and answers from the following: 
B. D.-G. B. P .-L . H. E. 

HINTS TO CORRESPONDENTS. 
Correspondents whose inquiries fall to appear 

should repeat them. If not then published, they 
may conclude that, for good reasons, the·.Editor 
declines them. The address of the writer should 
always be given. 

Enquiriesrelatlng to patents, or to the patenta
billty of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, 
as it would fill half of our paper to print them all; 
but we generally take pleasure in answering briefiy 
by :nail, if the writer's address is given. 

Hundreds of inquiries analogous to the following 
are sent: " Who sells paraffin? Who sells Irutta 
percha? Who sells crude India rubber? Who 
sells proprietary stamps? Who sells the best as
tronomical telescopes? Whose is the best ane
roid barometer ?" All such personal inqniries 
are printed, as will be observed, in the column 
of "Business and Personal," which is specially 
set apart for that purpose, subject to the charge 
mentioned at the head of that column. Almost 
any desired information can In this way be expe-
11t1ouslyobtained, 

[OFFI CIAL.] 

INDEX OF INVENTIONS 
FOBWHIOH 

Letters Patent oC the United States were 
Granted In the Week Endlnlr 

October 17, 1876, 
�ND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

A complete copy of any patent In the annexed llst. 

Including both the speclftcatlons and drawings, '\'I'!ll be 

furnished from this olllce for one dollar. In ordering , 

please s taLe the number and date of the patent desired, 

and remit to Munn &Co .• S1 Park Row. New York city . 

Adding machine. J. H. Mears ...................... 183.409 

Advertising ribbon rccl. H. J. Ri ce ................ 183.480 

Agri cult ural st camer , R. W. Ruliffson ............. 183,331 

Alarm and firc extinguisher, S. Sanderson (r)..... 7,354 

Apple parer. J. D. Seagrave ........................ 183.271 

Ash sifter. A. M. KetchulIl ......................... 183.307 

Bale tic. A. A. Gol d smit h .......................... 183.390 

Bale tie . manufacture of, S. N. Drakc ............. 183 8B2 

Band-cutting shears, S. D. Lockc .................. 183,404 

Barrel truck, C. F. Hlll. ............................ 1R3,e95 

.Mase r u rning stove, Dwyer &: Carter ............... 183,383 

Bcd bo ttom. W. H Gaylord ........................ 183.453 

Belts. cutting and punching. A. L. Hinckley ..... 183.262 

B!ll Ille. J. O. Clay .................................. 183.284 

Bllllard table attachment. Collender et al • . . . . . . . .  18�.371 

Blacking dlstrllmter, D. G. Hollin ................. 183.470 

Blower. J. M. Cayce ............. . ... . ....... . ... . .. 183.368 

Bottle and cup stopper, C. Newman ......... . .... 188,322 

Bottle faucet. W. & R Bentley ............. ..... 183.445 

Bou gie, :Fowler, Smither, & All en........ . ... .... 183,388 

Bracelet. P. J. Cull!nan ....................... .... 183.374 

Breast strap fender. J. C. Look ............... ..... 183,312 

Breech .loading fire arm, E. G. Dorchcster ........ 183,255 

Broom handle, G. W. Stockwell .. , ................ 183,342 

Brush handlc, O. J enness .......................... 183,300 

Buckle. D. L. Smith .... . ........ . . . ......... . ...... 183.473 

Burglar alarm. J. F. Steiner ..... ................. . .  183.430 

Butter dish. E. G. Cate ............................. 183.283 

Buttonhole attachment, Schmidt & Frecse .. .... 183,333 

Calculator, N. L arsen .............................. 183,403 

Candie lamp, ' F . L. Howard ........................ 183,398 

Car axle bearing, Frame & Scott . . . . . . . . • . . . . . . . . .  183,2�2 

Car coupling, F. M. Andrews ...................... 188,246 

Car coupHng. F. F. Wheeler ....................... 183.353 

Car starter. L. R. Sharp .......................... .. 183.481 

Car safcty appliance, etc., J. P. Wilson .......... 183,441 

Carbureter, S. Bean ................................ 183,363 

Case for metal sheets, W. D. Wood ...... ......... 183,356 

Chcck-rowing corn, C.B. Maclay .................. 183,314 

Chimney ftue. etc .• A. H. Bourne (r)............. 7.350 

Chimney top and ventilator, J. Harmon .......... 183,300 

Churn. A. G. Walton ............................... 183.435 

Cloth, preserving bolting, J. W ayman .... ... ..... 183,350 

Cloth-cutting machinc, Fenno & Howe (r). . . . . . .  7,352 

Clothcs pounder, J. Russell ........................ 183,421 

Cotl'ce and tea pot, L. G. Comparet .............. .  183,448 

Cotl'ee pot. E. B. Manning .......................... 183.464 

Cotton and corn planter, etc., W. Scott ..... . .... 183,422 

Cotton. device for pIcking. R A. Cutl!tI' ....... . . 183.375 

Cotton harvestcr� Stoddard & Hcrndon .......... 183,433 

Cotton press.Davls & W hite ......... . . ...... . ... . .. 183.378 

Cotton seed dr!ll. H. Steckler. Jr ......... ....... .  183.431 

Craale. A. W oodward .... ..... ................... .  183.357 

Crib attachment for hcdstcads. Cowl et al ....... .  183.372 

Cultivator. C. A. Bentley .......................... 183.280 

Cultivator, C. R. H artman ......................... 183,301 

Cultivator. E. Pratt (I·)............................ 7.353 

Cultivator and sulky plow. J. H. Cole ............ 183.251 

Curry comb, G. H. Hawrican ....................... 183,302 

Curtain tlxture. M!llcr & S!lsby ................... . . 183.411 

Cuttcr heads, balancing revolving, A. Hall ....... 183,260 

Desk and scwing machine cover, A. Cunningham 183,286 

Desk attachment for chairs. Pari< & Woodhouse .. 183.323 

Diamonds. cutting. T. F. Tully .................... 183.474 

Die and shoe for quartz mnls. Bartol & Louzarder 183.362 

Disinfecting water closets, etc., E. Howard ...... 183,264 

DomestIc dlstill!n gappar atus. T. L .  L ynch ........ 183.268 

it all comes 011' again. A. Your method of pre- umma, which might be employed in polishing, in Drain trap. E. G. Banner ........................... 183.279 
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