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The Charge for Imertian under this head is One Dol
lar a Line. If the N otice8 exceed Four Li1Ul8, One 
Donar and a HOLf per Line will be charged. 

"Wrinkles and Recipes" Is the best practical 
Handbook for Mechanics and Engineers. Hundreds of 
valuable trade suggestions, prepared expressly by cele. 

brated experts and by correspondents of the ,. Scientific 
American . "  250 pages. Elegantly bound and !llus
trated. A splendid Christmas gift for workmen and 
apprentices. Mailed. post pain, for $1.50. Address H. 
N. Munn. Publlsher. P. O. Box 772. New York city. 

Copyright of a Valuable Leather Preservative 
for Sale. W. R. Burgess, MaIDtt's M!lls, N. C .  

Wanted-Machines for Knitting Narrow Fancy 
Worsted Webs suitable for Borders. H. E. D illingham. 
39 West Broadway, New lork. 

Wanted-Agents in Eastern and Western States 
(liberal CommissIon) to seil the Toope Patent Grate Bar. 
Best In the world. Chas Toopo, 88th st., 4th av.,  N. Y. 

Ho or to lay out the Teeth of Gear Wheels. Price 
50 cents. Address E. Lyman, C . E . ,  New Haven, Conn. 

Wanted-The address of makers of hard solder 
for Brass. Address Box 3lO9. New York Post OIDce. 

Leather and Rubber Delting, Packing and Hose. 
Greene, Tweed & Co . ,  18 Park Place, New York. 

Hearing Restored-Great invention. Book free. 
G. J. Wood. 'Madison. Ind. 

Wanted-A Bone Crusher, suitable for crushing 
bones size of nut coal. A stamp m!ll preferred. P. O. 
Box 3869, Boston. 

Wanted-Second hand Railroad "-rack Scales, 30 
ft. platform. 20 tons draft. Address E .  B. Seeley. Bowl
ing Green, Ky. 

For Sale-37 in.x15� ft. Lathe, $300; 18 in.x12 ft· 
Lathe. $250; 121n.x6 It. Lathe,$125; 49 In. Chucking Lathe' 
$195; 16 ft. Planer,$7oo; 6 ft. Planer, $275; 4ft Planer,$175; 
9 ft. Planer, $575. Shearman, 45 Cortlandt St.,  N. Y .  

Wanted-One Heavy Drop,with 600 lb.  Hammer, 
and one Facing Machine . Addre,s P. O. Box 2258, New 
Haven, Conn. 

�, 1, & 2 Horse Enllines, $30, 60, & $100; Boilers 
for same, $75 & $lOO. T . n. Jeffery, 253 Canal St.,Chlcago. 

For Sale-Engine 4x8; no boiler-new-cheap
good. Will send plIO. A. �, C . ,  Lincoln, Ill. 

Manufacturers of Middlings Purifying Machines 
and Ch!lled Holls, used In the Manufacture of Flour 
Bend Circulars, or correspond with John W. Hopkins, 
Wilmington, Del. 

An Erector, Engineer, and general ¥achinist 
desires a permanent engagement. References furnished. 
Address D. C . ,  29 Concord St.,  Brooklyn, N. Y. 

Wanted-A Combined Power Punch and Shears 
for ordinaryworlc Address Louden M'f'g Works, Fair

field, Iowa. 

No 2 Bogardus Mill for Dry Work for Sale at half 
price. A, C. Stebbins, 98 LlbertYISt.,  New York. 

Abbe BoLt Headers, the best-Prices reduced; 
2 sizes marJe . Palmer Power Spring Hammers, 10 sizes. 
See machines, or write for illfurmation before buying. 
S. C. Forsalth & Co . .  Manchester. N. H. 

Piles-No matter of how long standing your case 
may be. or hOW many remedies failed, a cure is POSSible. 
Circulars free-cause-consequence and cure . Wonder 

Worker Medicines. Salem. N. J, 

Steel Castings, from one lb. to five thousand lbs. 
Invaluable where great strength and durability are 'e· 
qulred. Send for Circular. Pittsburgh Steel Casting 
Co . ,  Pittsburgh. Pa. 

Wanted-To purchase the Patent of a good arti
cle of general use, or will manufacture and pay royalty. 
Addre.s B. H. �obb & Co., CinCinnati, Ohio. 

Use Yocom's Split-Pulleys on all Shafting, same 
appearonce, strength and price as finished W hole-Pul· 

eys. Shafting Works, Drinker St.,  oelow 147 North 
Second St., Philadelphia, Pa. 

Designer or Draughtsman-Eogagement wanted 
by au engineer of practical and scientific education. 

Woodworking Machinery a specialty. Best references. 
Address Clv. Eng . ,322 East 55th St., City. 

BLake's Belt Studs are the best and cheapest fas
tening for Leather or Rubber Belts. Save ten times 
their cost. Greene, Tweed & C o . ,  18 Par;r Place. N. Y . j  

Linen Hose for Factories-I, 1�, 2 & 2 �  inch. 
At lowest rates. Greene, Tweed & Co .• 18 Park Ploce. 

Manufacturers! Send for illustrated catalogue 
of Best Belt Pulleys made. A. B. Cook & Co . ,  Erie, Pa. 

Fine Castings and Machinery, 96 John St., N. Y. 

For Sale-Second Hand Wood Working Machin
ery. D. J. Lattimore. 31st & Chestnut St .. Phil .. , Pa. 

Electric Burglar Alarms and Private House An
nunciators; Call, Servants' & Stable Bells; Cheap Teleg. 
Insts; Batteries of all kinds. G. W . Stockly, Cleveland 

Solid EmeryVulcanite Wheels-The Original Solid 
Emery Wbeel-otber kinds Imitations and Inferior. Cau· 
tlon-Our name IB Btamped In full on all our best Stand
ard Belting, Packing, and Hose. Buy that only. Tbe 
best Is the cheapest. New York Belting and Packing 
Companv.37 and 38 Park Row. New York. 

HotchkiSS Air Spring Forge Hammer, best In tbe 
lIlarket. Prices low. D. Frisbie & Co . •  New Haven. Ct. 

Water, Gas and Steam Goods-Send eight stamps 
or Catalogue, containing over 400 illustrations, to BaUey, 

Farrell & Co. Pittsburgh, Pa. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of t'lymouth and Jay, Brooklyn, N. Y .  

For SOlid Wrought-Iron Beams, etc., see adver
tisement. AddreBB Union Iron MillS, Pittsburgh, Pa., 
or lithograph &c_ 

Hotchkiss & Ball, Meriden, Conn., ¥oundrymen 
and workers of sheet metal. Fine Gray Iron Castings 
to order. Job work solicited. 

Peck's Patent Drop Press. Still the best in use 
AddreBB Milo Peck. New Haven, Conn. 

All Fruit-can Tools,Ferracute W'ks,Bridgeton,N.J. 

American Metaline Co., 61 Warren St., N.Y. City. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone C o . ,  Roston, Ma!! . ,  for circular. 

Hydraulic Presses and Jacks, new and second 
hand. Lathes ann Machinery for Polishing and BuIDng 
Metals. E. Lyon, 470 Grand Street, New York. 

Spinning Ringe of a Superior Quality-Whitins
vllle Spinning Ring Co., Whitinsville. MaBB. 

For best Bolt Cutter, at greatly reduced prices, 
address H B. Brown &. Co.. New Haven Conn 

Diamond Tools-J. Dickinson, 64 Nassau St., N.Y. 

Temples and Ollcil-ns. Draper, Hopedale, Mass. 

R. M. P. will find an answer to his query 
as to power from compressed air on p. 43, vol. 34. 
-W. P. C. can make a solution of tin salt by the 
process described on p. 139,vol. 31, and he can crys
tallize the metal from the solution by a method 
described in the same article.-S. B. S. will find a 
description of a one track railroad on p. 370, vol. 
29. -J. E. F. will find a full description of the 
Keely motor on p. 400, vol. 32.-C. W. J. will find 
directions for making patent leather on p. 122, vol. 
27.-P. P. will find, on p. 91, voL, 32, directions for 
making chloride of calcium.-H. S. T. will find di
rections for making imitation black walnut on p. 
90, vol. 32. This also answers J. C. A.-W. L. will 
find an answer to his question as to stones sIn kiDg 
in the ocean OIl p. 208, vol. 33.-T. H. will fiLd di
rections for molding rubber on p. 283, vol. 29. This 
also answers H. F. B.-M. T. will find an engraving 
of a kerosene lamp for heating a small boiler on p. 
229, vol. 33.-F. M. can dissolve gutta percha in bi
sulphide of carbon. -T. G. will find directions for 
making glue that will answer his purpose on p. 
282, vol. 31. For a recipe for flour paste, see p. 219, 
vol. 30.-G. G. P. can remove inkstains from paper 
by the method described on p. 410, vol. 32.- W. N 
G. will find directions for stereotyping by the pa
per process on p. 363, vol 30. For a recipe for ste
reotype metal,see'p, 186, vol. 24.-T. M. W. will find 
directions for FrenCh p6lishi, g on p. 11, vol. 32.
C. C. will find directions for puril;ying rancid but
ter on p. 119, vol. 30.-A. will find directions for 
tempering sprin!!,s on p, 363, vol. 32.-W. M B. will 
find tbat I?araffin varnish Is a good nOD-conductor 
of electricity. See p. 91, voL 31.-D. C. H. will find 
a description of the Mont CeDIs tunnel on p. 213, 
vol. 25.-G. C. wLil find directions for bluing steel 
on p. 123, vol 31.-J. H. will find a description of a 
good field glass on p. 363, vol. 31.-W. L. S. will find 
a good article on building a windmill on p. 241,vol. 
32.-C. A. S.'s perpetual motion device is very old. 
See p. 82, vol. 24.-M. S. can bleach paraffin by the 
orocessgiven on p. 309, vol. 30.-W. H. F. will find 
full information on blast furnaces in "The Iron 
Trade Manual," published by Wiley & Son, New 
York city.-M. L will find a recipe for root beer 
on p. 13S, vol. 31.-J M will find directions for ma

king a mbmarine light on p 229, v"l. 28.-S. E. will 
find the proportions in which to mix carbolic ac'd 
with soap on p. 241, vol. 29.-D. C. will fiod direc
tions for bleaching tallow on p. 27, vol. 31.-H. B. 
Jr. can make artificial meerschaum by the process 
described on-p.193, vol. 26.-G. F. A. will find a de
scription of a spectroscope on pp. 277, 384, vol. 28. 
-J. M. will find directions for ascertainiJ g the 
strength of bOIlers on p. 186, vol. 32.-J. D. can 
fasten emery on iron by the process given on r. 

363, vol. 33,-H. C.S. will find directions for palting 
paper labels on tin on p. 26, vol. 34.-T. R W. will 
find a description of a cement for cast iron on p. 
251, vol.28. 

(1) C. M. B. asks: Will iron decompcse 
corrosive sublimate? Last spring I stuffed a few 
birds, and used a solution of corrosive sublimate, 
applying it with a small piece of common cotton 
batting on an iron wire. In the course of about 
two months the wire rusted, and the cotton ap
peared to be full of quicksilver, in little spheres, 
from the size of a pin's point to that of a pin's 
head. A. Yes. The action is acrcompanied by the 
formation of a basic chloride of iron and a sepa
ration of subchloride of mercury. 

(2) L. E. B. asks: 1. Is there any known 
way to dry fish offal without the use of the patent 
dryer? A. Send us a sample of the patent dryer 
you have reference to. So much depends upon 
the condition of the materials, and the tempera
ture at which the operation takes place, that it is 
impossible to give any very decisive answer. 2. 
When it is dried, wbat proportion of ammonia 
could I safely calculate on obtaining from it? A. 
The average amount of available nitrogenous 
matter contained in such waste is from 8 to 10 
per cent. 

(3) S. E. T. asks: 1. What are grape spirit, 
French spirit, corn spirit, and English spirit as 
used by perfumers? A. Grape spirit is the spirit 
of wine; corn spirit thatobtained by the ferment
ation of corn. The other two grades we do not 
recognize by the names J ou give them. 2. Is spir
it of jasmine the same as extract of jasmine? A. 
Probably. 

(4) R. H. B. say�: I use 8 inch welded boil· 
er fiues for stove pipes, etc. How can I cut off 
the rain at the roof or catch the water below? A. 
Construct two conical flanges around the flue pipe 
where it connects with the roof, above the latter, 
with the largest end of the cones downward; se
cure the bottom edge of the lower one to the roof, 
and the top edge of the upper one to the pipe, by 
soldering or by packing within a ferrule. The up
per cone will serve as a cape over the lower one; 
and as they are not fastened to one another, no 
harm can come from expansion and contraction. 

(5) J. F. M. & B. ask: Can you inform me 
of an easy manner of steaming geese feathers? 
We have plenty of steam. A. The feathers may 
be placed in a long tubular vessel surrounded by 
a steam jacket. In order to prevent any tendency 
to condensation of the steam as it passes through 
the vessel, it should be considerably superheated 
before being allowed to enter, and be passed 
through as rapidly as the case will permit. 

(6) W. B. W. asks: What substance or 
substances of a quickly drying and gummy na
ture will serve as a vehicle for sulphuric aCid, or 
any other acid that will quickly destroy vegetabl� 
tissue, without neutralizing the acid or destroying 
the properties of the vehicle? A. We do not 
think it is practicable to use any of the stronger 
aoids in the way you propose. All such substances 
as the gums,.gum reSins, and oils are more or less 

acted upon by aCids, if the latter are sufficiently 
strong to accomplish the destruction of vegetable 
fiber. 

(7) A. B. asks: How can I clean jugs in 
which linseed oil has been kept for a long time, so 
they will not smell like the oil? A. Remove as 
much of the oil as possible by means of naphtha 
or benzine, and then wash tbe interiors well with 
a concentrated hot solution of potash or soda 
(Lye). Finally rmse with clean water. 

\8; J.H. C asb: What are the gre.test 
cOLditions of safety under which a steam boiler 
can be operated? I wish to use a three horse 
power engine three or four times per week, about 
five hours at a time; if I get a boiler large enough 
to run the engine that length of time without add
ing any water (not providing any pump) the boiler 
beir'g tested to 150 Ibs. and having a valve set to 
blow off at 50 Ibs. pressure, would not danger of 
explOSion be entirely obviated? A. These condi· 
tlons, supplemented by careful management, 
should ensure safety in a high degree. 

�9) J. H. S. says: I have a bath tub set in 
wood. How can J paint or coat the surface with 
an imitation of marble that will resist water? A. 
The following has - been used for this purpose: 

Boll a quantity of water glass (Silicate of soda) in 
water until a clear sirupy liquid is obtained; then 
add sufficient oxide of zinc to form a stout body 
color, and apply several coats to the woodwork if 
necessary. 

(10) J. W. S. says: In your article on p. 
233, vol.Z9, on molding rubber, you say: "Immerse 
tlle rubber in a mixture of bisulphuret of carbon 
95 parts, and rectified spirits 5 narts, until It swel's 
into a pasty mass. It may then b e  molded into 
any form required." I can dissolve the rubber 
nicely, but cannot form it in a mold. You say: 
,. Your trouble probably arose from using vulcan
hed rubber. Try pure rubber in bisulphide of 
carbon and rectified spirits." I inclose a small 
piece of the rubber which I used. What is the 
difficulty? A. Bisulphide of carbon is the most 
usual and best solventfor caoutchouc (india rub
ber). 'l'his solution, owing to the volatility of the 
menstruum, soon dries, leaving the caoutchouc in 
it9 natural state. When alcohol is mixed with 
the suLphide of carbon, the latter does not any 
longer dissolve the caoutchouc, but simply soft· 
ens it. Alcohol precipitates solutions of caout
chouc. 

(11) F. L. B., of Yokohama, Ja pan , says: 
I am manufacturing safety matches, and find that 
thev become soft in the warm, damp weather 
wh'cb we have here duric'g the summer months. 
I use chlorate p1tassa, oxide manganese,sulphuret 
antimony. sulphur, and gla2s, and the best glue 
for the matches, and amorphous phosphorus, sui· 
phuret antimony,and glue for thl3 boxes. English 
matches stand this climate, and they are not var
nished. What can I use that will keep the com
pOSition end� free from the influence of the 
weather? A. Collodion has been used for this 
purpose with very good results. 

(12) M. R. H., ofManuheim, Germany,says: 
We h�ve a brick room or oven wLth an iron Hoor. 
fly means of furnaces underneath, it is gradually 
heated (during 12 hours) to 2950 Fah. What liquid 
or substance can be put into an iron globe, com
municating with a pipe outside the building, to 
cause a piston to rise as the heat inside is de
veloped? A. Let the pipe from the globe tum 
downwards outside the room, a certain distance 
determined by experiment, and then bend and 
turn up again' in a vertical position; fill the pipe 
outside the room with water, thus enclOSing a 
certain quantity of air within the globe and in 
that portion of the pipe which is in the room. 
Now, if vou provide a float upon the surface of 
the water in the exterior verticaL pipe, as a piS
ton, the expansion of the air in the gLobe will 
raise the water and the float, without making 
steam, and so effect the object you desire. 

(13) J. S. C. asks: What are the causes of 
loss of power in the reciprocating engine, and 
what is the percentage of the loss from each 
cause? A. The following table, from an article 'by 
Messrs. Hunt and Skeel, on "The Methods ofTest
ing Steam Engines," gives a good Idea of the qual
i+y and amount of the losses, in the case of a con
denSing engine connected to a propeller: 

Per cent. 
Units of heat In 100 lbs. anthracite . . . . .  1,400,000 
Heat equIvalent to weight or ashes . . . .  2e<J,ooo 
Total heat In 100 lbs. of anthracite .. . . .  1,200,000 100 
Carried off by hot gases In chimney. . .  200,000 16 % 
Available to produce steam . . . . . . . . . . . . .  1,000,000 83» 
Lost by leakage and condeusatlon . . . . . .  200.000 16% 
Available for work In cylinder. . . .  . . . .  600,000 66Ji 
Escaped with steam Into condenser . . . .  660.000 55 
Transformed Into work.. . . . . . . . . . . . . . . .. 140.000 11% 
Absorbed by friction, etc .. of engine . .  40,000 3Ji 
Avails ble for useful work . . . . . . . . . . . . .. . .  100,000 8Ji 
Absorbed by friction, etc . of propeller 20.000 1% 
1Tsefullyapplled to propul.lon . . . . . . . .. .. 80,000 6% 

(14) J. B. M. says . � e have a yacht 32 feet 
long by 6 feet 4 inches beam. Would it make 
greater speed with two propellers of 26 inches di
ameter and 35 inches pitch, driven by two engines 
of 3 inches diameter by 5 inches stroke, than with 
one propeiler of 36 inches diameter and 3� feet 
pitcb, driven by 1 engine of 4 Inches diameter and 
6 inches stroke, boiler being same in both cases? 
A. You do llotsend sufficient data to enable us to 
form an opinion. Other things being equal, how
ever, one Screw is generally preferable. Of course 
there may be speciaL cases, as with yachts of very 
slight draft, where better results might be ob
tained by using two propellers. 

(15) E. R. asks: W ill a hal f horse power 
motor be large enough to propel a boat 20 feet 
long by 5� feet wide, and 5 inches deep at the bow 
and 16 inches at the stern? A. The boat will not 
be very effective under the circumstaLces. 2. I 
want to use a 16 inch propeller wheel, and drop it 
2 inches below the bottom of boat. What pitch 
shall I give the wheel? A. You can make tho 
pitch of the propeller from27· to 30 Inches. 
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(16) W. H. B. �ays: In answer to a ques
tion as to pressure in a boiler, you say : "Thele is 
a little more pressure at the bottom." I suppose 
you mean that the weight of the water gives the 
over pressure, and that, aside from that, the 
pressure is equal. Am I corre�t? If so, is the 
answer a correct one? Does not Ihewater (at ils 
surface) resist the action of the steam in a down
ward direction? And is not the pressur� carri�d 
through the whole body of water to the lower part 
of the boiler? Suppose the bOiler is half full of 
water. Then the upper part of the boiler (on 
which the steam acts directly) is -� greater tbaD the 
surface of the water; and if steam presses equally 
upon every square inch of surface, tben (aside 
from the weight of water) there is t more pressure 
on the upper part of the boiler. If this 18 not 
true, please explain why? A. Your idea in regard 
to the weight of the water inCleasing the pressure 
on thebottom is correct. You will find the other 
part of your query answered in any good treatise 
on the pressure of fluids. 

MINERALS, ETC.-Specimens have been ra. 
ceivedfrom the follOWing correspondents, a n d  
examined, with the results stated: 

G. F.-It is a cast of a fossil plant in sulphuret 
of iron. The material is not valuable.-J. F. B.
Itls sulphuret of Iron.-J. A. M.-It is hydrated 
sesquioxide of iron mixed with clay. By burnIng, 
it is converted into an inferior brown umber. Mix 
minium to change its color to a red. 

J. M.  H. Jr. asks: Can you give me a rf
cipe for making decalcomanie varnish ?-R. M. 
asks: Are black pearls of commercial value ?-J. 
W. C. asks: How lire gelatin capsules, such as are 
fllled with various medicines, made?-J. A. B. 
asks: How can I make a polish or varnish for rub
ber shoes? 

COMMUNICATIONS RECEIVED. 
The Editor of tne 8CIENTIFIC AMEB.ICAN ae· 

rnowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow
Ing subjects: 

On Coal Mine Explosions. By J. F. R. 
On a Curious Tree. By W. J. McG. 
On Safe Launches. By P. 
On Etheric Force. By J. R. 
On Water Pressure in Mains. By J. C. 

Also inquiries and answers from the following: 
J. C. H . -H. L . �M .  C . -P. S . - J .  B. D.-R. S,P. 
R. e. R . -T .  H . -C .  H . -A .  C . -A .  A . -W. W . -H. L. 
-T. M . -F. W. C . -J. C . -J . K . -B .  L .  

HINTS TO CORRESPONDENTS. 

Corre,pondents whose Inquiries faU to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of tbe writer should 
always be given. 

Enquiries relating to patents, or to the patenta. 
bility of inventions, aSSignments, etc., will not be 
published here. All such questions, when Initials 
()DIy 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 briefly 
by mail, if the writer's address is given. 

Hundreds of inquiries analogous to the follOWing 
are sent: "Whose electro-motor is the best? 
Whose is the best apparatus for drying and evap
orating, using steam as the heating medium? 
Who sells small balloons � Who makes a barome
ter with a seif-adjustir g scale? Whose is the best 
pump for raising water from a mine <[5 feet deep? 
Who makes lead chambers for sulphuric acid 
workS, and what do they cost?" All such person
al inquiries are printed, as will be observed, In the 
column of "Business and Personal," whicb is spe
ciallv set apart for that purpose, subject to the 
charge mentioned at the head of that column. 
Almost any desired information Clm In this way 
be eXPEditiously obtained. 
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INDEX OF INVENTIONS 
FOR WHIOH 

Letters Patent of the United States were 
Granted In the Week Endlncr 

January 4, 1876. 
AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents . l  

AddreSSing machine, R .  Dick (r).. . . . . . . . . . . . . . . . .  6.832 
Air compresser, E. Hill, Jr . . . . . . . . .  . .  . . . . . . . . . .  17 1,805 
Alarm, automatic fire, D. Kearney . . . . . . . . . . . . . . .  171,669 
Alphabet board and block, D. C. Taylor . . . . . . . . . .  17 1,884 
Awl handle, Page & Schroeder . . . . . . . . . . . . . . . . .  171,739 
Axle, W. W. Kisner. . . . . . . . . . . . . . . .  . . . . . . . . . . . .  171.732 
Bag fastener, V. W. Harvey. . . . . . . . .  . .  . . . . . . . .  171.801 
Baggage check, Wheeler & De Haven . . . .. . .  : . . . . .  171,894 
Balance. spring, J. P. Chatlllon . . . . ... . .. . . .  0 . . .  171,650 
Bale bands. punching, S. H. Gilman . . . .. . . . . . . . . . .  171,660 
Bales,untylngcotton. S. H. Gilman . . . . . . . . . ... . . .  171,659 
Barrel'pltchlng machllle. H. Lebmann . . . . . . . . . . . . .  171.672 
Bayonet clamp. etc., T W. Rounds . . . .. . . . . . . . . .. 171,868 
Bearing. anti-friction. C. B. Sheldon . . . . . . . . . . . . .  171,874 
Bed bottom, spring, W. Cbase . . . . . . . . . . . . . . ..... . . .  171,776 
Bedstead,foldlng, A. M. Ea'tman . . . . . . . . . . . . . . . . . .  171,653 
Bi tters. J. Gerlltz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171,658 
Boat. lIfe , J .  M. Richardson . . . . . . . . . . . . . . . . . . . . . . .  171,008 
Boats. towing canal. W. F. Goodwin . . . . . . . . . . . . . .  171,793 
Boller for steam beaters, W. S. Payne . . . . . . . . . . . .  171,844 
Bolle� plates, machine for shearing. E .  Fisher . . .  171.655 
BOIl��. steam, C. W. Reed . . . . . . . . . . ...... . . . . . .. . .  171,861 
Bolt for windows. etc., H. Seymour . . . . . . . . ... . . . .  171.701 
Boot protector,C . S. Mo.sholder. . . . .. . . .. .. . . . .  171,837 
Boots, maklng,H . Por< (r). . . . . . . . . . . . . . . . .. . . . . . . .  6,839 
Box-trimming machin e ,  G. W. Swan . . . . . . . . . . . . .  171,E83 
Bracket. adjustable, E. T. Starr . . . . . . . . . . . . . .. . . .  171,746 
Bridge. fioatlng draw.l.!. H. Gorrlnge . . . . . . . . . . . . .  171,722 
Bronze, aniline, O. FiorillO..... . . . . .  . .  . .. . . .. .. . .  171,787 
Burner for gaBBtoves, T. J. Kelly (r)... . . .. . . . .... 6,383 
Burner, gas,O. J. McGann ...... . . . .. . . .. ...... .. 171,881 
Burner, vapor, A. H. Watkins ..... .............. 171,891 



Busk fastenlL g. R. Stokes . . . . . . . . . . . . . . . . . . . . . . . . .  171 .88l 
Butcher's stall. J . .Matheson . . . . . . . . . . . . . . . . . . . . .  171.676 
Calendar. C. S. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . 171.839 
Camera, E. B. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171, 643 
Car axle. G. W. Miltlmore . . . . . . . . . . . . . . . . . . . . . . . . . .  171.835 
Car axle, lubricator, G. M. Morris . . . . . . . . . . . . . . . .  l'11,C90 
Car brakes. hand crank for. H. Wakeman . . . . . . .  171.749 
Car coupling. G. H. Ames . . . . . . . . . . . . . . . . . . . . . . .  171 .755 
Car coupling. G. W .  Brady . . . . . . . . . . . . . . . . . . . . . . . . .  171 .763 
Car couoling, J. Kensler . . . . . . . . . . . . . . . . . . . . . . . . .  171.730 
Car coupling. D.  W. Vowles . . . . . . . . . . . . . . . . . . . . .  171.889 
Car heater. Lemeunler & Martin . . . . . . . . . . . . . . . . . .  171 .8Z6 
Car mover. J. G. Wilber . . . . . . . . . . . . . . . . . . . . . . . . . . .  171.89" 
Car replacer. Bride & Blakeslee . . . . . . . . . . . . . . . . . . . .  171.765 
Carbureter, A. Wiggin . . . . . . . .  . . . . . . . . . . . . . . . . . .  171,751 
Carousal or roundabout. R. Stee!. . . . . . . . . . . . . . . . .  171.878 
Carpet cleaning machine. J. Hothersall. . . . . . .  171.727 
Cattle wash. A. Sievers. . . .  . . . . . . . . . . . . . . . . . . . .  171.875 
Chair, Grems and Fowle . • • . . . . . . . . . . . . • . . . . . . . . . . .  17L. 664 
Chandeliers, spring extension, L. T. Lawton . . . . . .  171,825 
Cheese turner, C. Barlow . . . . . . . . . . . . . . . . . . . . . . . . . .  171,758 
Chisel. C. E. L. JeUiffe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171.815 
Cloth·shearing machine. !. L. Holmes . . . . . . . . . . .  171.808 
COffins, show case for, E.  ",V. Wilcox . , • • . • • . . . . .  171,897 
Colter. A. Muir. . . . . . . . . . . . . . . . . . . . . . . .  171,G92 
Comb. B. F. Britton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171.7/7 
Cooler, mill{, W. H. Johnson . . . . . . . . . . . . . . . . . . . .  171.816 
Copies of writing, etc . ,  E. De Zuccato . . . . . . . . . . .  171,780 
Corl{screw. F .  T. Witte . . . . . . . . . . . . . . . . . . . . . . . . . . .  171. 15� 
Corn coverer. T. B. McChesney . . . . . . . . . . . . . . . . . . .  171.829 
Corset. G. W. Reynolds . . . . . . . . . . .  . . . . . . . .  . . .  . .. 171 . 863 
Corset, abdomiuul, E. Turner . . . . . . . . . . . . . . . . . . . . .  171 ,748 
Cradle. Wilson & McAdams . . . . . . . . . . . . . . . . . . . . . . .  171.900 
Cradle spring attachment. H .  S. Hale . . . . . . . . . . . .  171 .798 
Cultivator and plow. L. R. Wright (1') . . . . . . .  . . .  6.836 
Dental engine. S. S. 'White . . . . . . . . . . . . . . . . . . . . . . .  171 ,750 
Desk. folding or portable. J. 1>1II1er . . . . . . . . . . . . . . . .  1.1,683 
Dice box. A. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171.707 
Die, Porter & Platt. . . . . . . . . . . .  • . . . . . . . . . . . . . .  17:,854 
Distilling plIosphol'US, A G. Hunter . . . . . .  ; . . . . . .  171,813 
Door check. W. G. Hoffman . . . . . . . . . . . . . . . . . . . .  171 .807 
Door Sill, A 81mr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171,870 
Drills. bit for metal . T .  P. Farmer . . . . . . . . . . . . . . . .  171.786 
Dust pall, W. J. Parker. . . . . . . . . . . .  . . . . . . . . . . . .  171 ,740 
Elevator for buildings. Bcvins & Wels . . . . . . . . . . .  171.716 
Engine. <li1'ect acting, J. W. Mathieson . . . . . . . . . . .  171.679 
Engine, aircctacting pump, J. " .... Mathieson . . . .  171,678 
Engine lIouse gong, R. Bragg (r) . . .  . . . . . . . . . .  . .  6.831 
Engine, rotary, '1' .  SWinburn. . . . . . . . . . . .  . . . . . . .  171,704 
Engines, electric regalator for,- Sangster-et al . . .  17l,869 
Engine. revcrslng valve, Bevins & Wels . . . . . . . . . .  171.715 
Engine slide valve. Kelly & Gardiner . . . . . .. . . . . . .  171,819 
Eyelets, setting, L. C. Buettner . . . . . . . . . . . . . . . . . . . .  171,770 
Fabric, pa.ddlng, H. Howard . . . . . . . . . . . . . . . . . .  �. 171,1� 
Fan and blower, P. A. Schwenzfeler . . . . . . . . . . . . . .  171.872 
Fare register, electrical. S. Bergmann . . . . . . . . . . .  � 17l,714 
Faucet. U. Bohren . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  171.616 
Felting machine. J. J. O'Sullivan . . . . . . . . . . . . . . . . .  171,693 
Fertilizer, St. J. Ravenel. . . . . . . . . . . . . . . . . . . . . . . . .  171,857 
Fertilizers, making, H. O. P. Lissagaray . . . . . . . . .  171.8:8 
Fishing hook. J. H. Place . . . . •. . . . . . . . . . . . . . . . . .  171.ro7 
Flshl"!, tackle, J. T. Bue!. . . . . . . . . . . . . . . . . . . . . . . . . .  171.769 
FishIng tackle double spoon. J. T. Buel . . . . . . . . .  171 .763 
Fluting machine, J. Broughton . . . . . . . . . . .  . ,  . . . . . . .  171,718 
l"ood extract from fish. S. L. Goodale . . . . . . . . . . . .  171. 662 
Furnace for heating blanks. J. W. Honta (r) . . . . .  6,837 
Furnace. heating, S. D.  Vose . . . . . . . .  . . . . . . . . . . .  171.8;8 
Furnace, hot air, J. F. Pease . . . . . . . . . . . . . . . .  � .  171,846 
Furnaces, l1n1ng puddltng, J. A. Burden . . . . . . . . .  171,772 
Game counter� Bret-zfield and Sternheimer . . . . . . .  171f 764 
Gas stove, W. M. Jackson . . . . . . . . . . . . . . . . . . . . . . . . .  171,814 
Glass, furnace for melting, N. Snyder . . . . . . . . . . . .  171,876 
Globe holders. T. F. McGann . . . . . .  , . . . . .  171.735, 171.880 
Grain binder. C. G. Cro08e . . . . . . . . . . . . . . . . . . . . . . . . .  171 . 652 
Grain conveyer, H. W. Caldwell (r) . . . . . . . . . . . . . . .  6,838 
Grain drill. E. Kuhns . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171.907 
Halter. T. Gingras . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 . 661 
Harness saddle. R. Spencer . . . . . . . . . . . . . . . . . . . . . . . . .  171.745 
Harrow. J. R. Van Orthwlck . . . . . . . . . . . . . . . . . . . .  171.887 
Hat·blocklng machine. H. A. Graeff . . . . . . . . . . . . . .  171.794 
Hay loader. J. A. Bower . . . . . . . . . . . . . . . . . . . . . . . . . . .  171.647 
Hay or straw. twisting. A .  A. Wells . . . . . . . . . . . . . . .  171.709 
Hoisting apparatus. L. T. Pyott . . . . . . . . . . . . . . . . . . .  171,855 
Hoops. shaving. S. Parker (r) . . . . . . . . . . .  . . . . . . . . . .  6.84� 
HOl'se power for nrilling wells, G. A. Newman. 171,840 
Horseshoe naUs, making, J. B. Mills . . . . . . . . . . . . . .  171,711 
Hose carriage and engine, J. A. House . . . . . . . . . .. 171,809 
Hub·borlng machtne. E. B. Decker . . . . . . . . . . . . . . .  171.779 
Ice cream freezer, S. M. Gosson . . . . . . . . . . . . . . . . . . .  171,668 
Indicator, cashier's, T. Ols(!n . . . . . . . . . . . . . . . . . . . . .  171,842 
Iron ores, deoxiaizing, A. G. Hunter . . . .  171,811. 171,812 
Istle machine. G. R. Welke . . . . . . . . . . . . . . . . . . . . . . . .  171.703 
Kettle and vegetable cooker. F. D. Lepper . . . . . 171.827 
Ladder expansion jack, F. Rote . . . . . . . . . . . . .  . ,  . . .  171,742 
Lamp, miner's, J. C. Marshall. . . . . . . . . . . . . . .  . .  .. 171,675 
Lard·renderlng tank. P. Andrew . . . . . . . . . . . . . . . . . .  171.756 
Lasting machine. F. S. Hunt . . . . . . . . . . . . . . . . . . . . . . .  171.810 
Latch. gate. W. H. Key . . . . . . . . . . . . . . . . . . . . . .. . . . . .  171.731 
Lathe. g"ge. J. M. Parker . . . . . . . . . . . . . . . . . . . . . .  171.696 
Leather· dressing macnlne. W. H. Rosensteel . . .  171.867 
Leather dUbbing. E. F. Dleterlchs . . . . . . . . . . . . . . . . .  171.719 
Leather. treating. H. W. Adams . . . . . . . . . . . . . . . . . .  171.758 
Lightning rod. C. H. Smith . . . . . . . . . . . . . . . . . . . . . . . .  17(.744 
Lightning rod, ll. W. Spang (r) . . . . . . .  . . . . . . . . . . .  6.835 
Line fastener. F. Wagner . . . . . . . . . . . . . . . . . . . . . . . .  171,890 
Lock. combination. G. F. Knight . . . . . . . . . . . . . . . . .  171. 820 
Lock for doors. etc . •  H. S. Shepardson . . . . . . . . . . .  171.873 
Locomotive head Jlght. 'MillS. Bell. and Carey . . .  171.834 
Lozenge machine, T. Robertson . . . . . . . . . . . . . . . . . . .  171, 699 
MagnetiC machine. electro. J. Kidder (r) . .  . . . . .  6.840 
Map exhibitor. J. Lichtenberger (r) . . . . . . . . . . . . . . .  6.811 
Mashing mac nine, T. A. Mclnt.yre . . . . . . . . . . . . . . . . .  17t ,832 
Medicines, sirup for, R. B. Peyton . . . . . . . . . . . . . . . . .  171,848 
Metal beam8, bending, .Jenldns and Funk . . . . . . . . .  171,729 
Metal plates. coating. E.  Morewood . . . . . .  171.684. 171.6�5 
Metal plates, coating, MOl'ewood et al . • •  171,686, 687, 688 
Metal shapes, former for, A. Ball . . . . . . . . . . . . . . . .  171,642 
Meter. Jlquld .  J. C. Guerrant . . . . . . . . . . . . . . . . . . . . .  171 ,66.) 
Mill, wine and cider. C. Bou1. . . . . . . . . . . . . . . . . . . . . . .  171.761 
Mitering machine. R. A. WlIllams . . . . . . . . . . . . . . . . .  171,899 
Monument, J. C. SUmwn. . . .  .. . . . . . . . . . . . . . . . . .  171,8Q1 
Music-leaf turner, T. Donnellan . . . . . . . . . . . . . . . . . . .  171 ,781 
Nut lock, G. W. Heury . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171.804 
Nut lock. J. F .  Wiles . . . . . . . . . . . . . . . . . . . . . .  171 .898 
Nut blan�s. roJJlng. J. Ostrander . . . . . . . . . . . . . . . . .  171.843 
Ore concentrator, J. M. Thompson . . . . . . . . . . . . . . .  171,747 
Organ stop action. reed. J. A. Smith . . . . . . . . . . . . .  171.702 
Paddle wheel. J. Kampman . . . . . . . . . . . . . . . . . . . . . .  171.818 
Pu<lloclr. J. L. Hirsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171.806 
Paint, liquid. J. Peart. . . .  . . . . . . . . . . . . . . . . . . . . . .  171.9J5 
Pan. milk and cheese. n .  W. Horton . . . . . . . . . . . . .  171.667 
Paper box. R. Ritter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171.866 
Paper fastener. J. Adair . . . . . . .  171.712 
Paper for postage stamps, etc . ,  J. Schnoble . . . . . .  17l,R71 
Paper pulp.etock grinder, J. P. Labrousse . . . . . . .  171,822 
Pencil box, J .  neckendorfer . . . . . . . . . . . . . . . . . . . . . . .  171,860 
PeraTl1bulator, J. Lauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171,824-
Piano trUCk, C. A. Fro-nch. . . . . . . .  .. . . . . . . . . . 171,607 
Plllow. dress. D. and E. B. Wltherell. . . . . . . . . . . .  171.90? 
PJpe. water. J. C. Rohrman (r) . . . . . . . . . .  . . . . . . . .  6 .834 
Pipes. trap for sewer. W. A. Pitt . . . . . . . . . . . . . . . 171.849 

Planter. corn, A. C. Burgner . . . . . . . . . . . . . . . . . . . . .  171.771 
Planter. corn. Galt and Tracy . . . . . . . . . . . . . . . . . . . . . .  171.791 
Planter. corn. M. P. Noe! . .  . . . . . . . . . . . . . . . . . . . . .  171."41 
Plow. W. A. Estes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171.785 
Plow. hand. M. Y. Tbompson . . . . . . . . . . . . . . . . . .  171.706 
Pocket book fastening. D. M. Rea1. . . . . . . . . . . . . . .  171.859 
Pocket book lock. D. M. Read . . . . . . . . . . . . . . . . . . . .  171,858 
Press, cotton, .J. W. Macumber. . . . . . . .  . .  . . . . .  171.674 
Pump. H. M. Wyet.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .905 
Pump. rotary. W. O. Crocker. . .  . . . . . . . . . . . . . . . .  171 . 651 
Pump, steam and vacuum, B. C. Vanduzen . . . . . .  171,886 
Purifier. middlings, G. Milbank . . . . . . . . . . . . . . . . . .  171.833 
Railroad. N. Gibson . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  171,721 
Railroad rail. G. R. Dunhar . . . . . . . . . . . . . . . . . . . . . . . . .  171.782 
Railroad rall joints. fish bar for. J. M. Atkinson . •  71,713 
Hallroad switch, J. A. Green . . . . . . . . . . . . . . . . . . . . . . .  17: ,796 
Railroad switch. W. A. We�nt . . . . . . . . . . . . . . . . . . . . \71 .892 
Railroad 8w1t.ch, street. T. Newman . . . . . . . . . . . . .  171,7.57 
Railroad transfer table. C. Halhaway . . . . . . . . . . .  171.726 
Rake, horse, Clarke, Utter, and Gorham . . . . . . . . . .  171,777 
Rake. horse, W. J. Lane . . . . . . . . . . . . . . . . . . . . . . . . . .  171.734 
Rake tooth fastener. Galt & Tracy . . . . . . . . . . . . . . . . .  171.790 
Rope clamp. L. H. Page. . . . . . . .  . . . . . . . . . . . .  111 .738 
Rnler, paralIeJ, .J .  G. Henderson . . . . . . . . . . . . . . . . .  171 ,803 
Safe, fi.reproof, W. Hagerty . . . . . . . . . . . . . . . . . . . . . . . 1';1,723 
Sash fastener, J. H. Payson . . . . . . . . . . . . . . . . . . . . . . .  17L,694 
Sash fastener • •  T. G. Perry . . . . . . . . . . . . . . . . . . . . . . . . .  171.847 
�ash holder, J. R. Payson . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .695 
Scales. hydrostatic. F. Rockhacker . . . . . . . . . . . . . . . .  171.760 
Scales. weigh, " .... C. King . . . . . . . . . . . . . . . . . . . . . . . . .  171, 670 
Scraper, road, 'Y. H. Bowman. . . .  . .  . . . . . . . . . . . .  1'11,762 
Screw thread tap, J. J. Grant . . . . . . . . . . . .  _ . "  . . . . . .  171,79.1 
Scythes. fradle finger for, W. Hamilton . . . . . . . . . .  171 .666 
Sewlng machine, Glines & Stiles . . . . . . . . . . . . . . . . . . .  171 ,712 
sewIng machine. E. Shaw (r). . . . . . . . .  . . . . . . . . . . . . .  6,843 
Sewing machine needle I hreac1er, H. A. ElHs . . . . .  171. 654 
Sewing machine shuttle, R. 1I. St. John . . . . . . . . . .  171 ,R79 
Sewing machine treadle, -r:. F .  Woodbridge . . . . . .  171,904 
Sewing machine thr,ead �ulde. W. A. Springer . . .  171,877 
Sewing machine, straw, M. P. Carpenter . . . . 171.774 
Sbade hoWer. J. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171.784 
Shafting. W, L. McNair . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 ,680 
Shearing machine. P. Droadbooks . . . . . . . . . . . . . . . .  171.766 
Sheet metal clamp, Kittredge & Clark . . . . . . . . . . .  171,671 
SkyJlght. Querner & Burke. . . . . . . . . . .  . . . .  . . . . .  171.856 
Sleigh runner. M. S. Brooks . . . . . . . . . . . . . . . . . . . . . . .  171.767 
Sleigh hnee. W. P. Wentworth . . . . . . . . . . . . . . . . . . . .  171 ,893 
Soldering compound. L. Hourlet . . . . . . . . . . . . . . . . . .  171. 668 
Spark arrester. W. H. Richardson . . . . . . . . . . . . . . . . 171.865 
Spark arrester and damper. A. Winton . . . . . . . . . . . .  171.901 
�pectacle holder. G. Meyer .. . . . . . . . . . . . . . . . . . . . . .  171.681 
Stair rod. M. Krick!. . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  171,733 
Stand for plants, G. C. Setchell . . . . . . . . . . . . . . . . . . .  171.700 
Stove, cooJr, Brown & ABkln . . . . . . . . . . . . . . . . . . . . . .  171, 649 
Stove, gas. W. M. Jackson . . . . . . . . . . . . . . . . . . . .  171.814 
Stove. heating. Morse & Knox . . . . . . . . . . . . . . . . . . . . .  17 ,691 
Stove. olJ·burnlng, E. G. Adams . . . . . . . . . . . . . . . . . .  171. 641 
Stove, pal lor. E .  T. Du.sell . . . . . . . . . . . . . . . . . . .  : . . . .  171.773 
Stove pipe thimble. J .  T. Hall . . . . . . . . . . . . . . . . . . . . .  171.800 
Stoves. burner for gas. T. J. Kelly (r) . . . . . . .  . . . . •  6.833 
straw cutter. J. H. Whittemore . . . . . . . . . . . . . . . . . .  171,8Y5 
Stud and button, J. B. & W. Bennett .. . . . . . . . . . .  171.644 
Syringe. C. E. Koechllng. . . . . .  . . . . . . . . . . . . . . . . . .  171.821 
Syringe tube. rectal. M. Mattson . . . . . . . . . . . . . . . . . .  171.671 
Table slide, extension. a .  G. I orter . . . . . . . . . . . . . . .  171.853 
Testing machine. J. T. Munnlch . . . . . . . . . . . . . . . . . .  171,&38 
Tblll coupllng.D. D. Whl1ney. . . . .  . . . . . . . . . . . . .  171.710 
Thrasher and separator. bean. C. S. Hall . . . . . . . . .  171.724 
Thrashing macbines, beater reel for, C .·S. Hall . . .  171,'4-25 
Toy Hmnast. R. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  171.'103 
Toy watches, G. Powell . . . . . . . . . . . .  171.850. 171,!l5 1, 171.852 
Track clearer, W. Hamilton. . . . . . . . . . . . . . . .  , . . .  171,906 
Trap. fiy. E.  Littlefield . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171,673 
Treadle, C. Brandtner. . . . . . .  . . . . . . . .  .. .. . . . . . . . . .  171,648 
Truck. plano. C. A. French. . . . . .  . . . . . . . . . . . .  . . . .  171.357 
Trunk. W. J. Large . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171.M23 
Turbine. D. B. Flint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 .656 
Tweer. C. M. Morgan. . . . . . . . . . . . . . . . . . . . . . . . .  171.836 
Umbrella handle. W. H. Blake . . . . . . . . . . . . . . . . . .  171.&15 
Umbrella rib tip retainer. H. B. Stillman . . . . . . . . . .  171.880 
Umbrella runner. G. W. Halch . . . . . . . . . . . . . . . . . . . .  171.802 
Valve. fiexible. F. Rah!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171,817 
Vehicle brake. Adamy & 'Whittemore . . . . . . . . . . . . .  111 .754 
Vehicle seat spring. W. F. Baird . . . . . . . . . . . . . . . . . . .  171,757 
Vehicle spring brace rod. A. tJliff . . . . . . . . . . . . . . . . .  171.778 
Vehicle spring brace. C. L. RIce . . . . . . . . . . . . . . . . . . .  171,864 
Velocipede. F. J. Reinhold . . . . . . . . . . . . . . . . . . . . . . . .  171 .862 
Ventilator for windows. P. Mihan . . . . . . . . . . . . . . . . .  171,682 
Wagon beds, end extension for. J. B. Mooney . . . .  171.736 
Wagon bolster. O. E. Griswold . . . . . . . . . . . . . . . . . . . . .  1'11.797 
Wagon. side bar. C. B. Wood . . . . . . . . . . . . . . . . . . . . . . .  171.903 
WarpiNg machIne. Follensbee & Entwistle . . . . . . .  171.78A 
WaShing machine. J. Bartoo . . . . . . . . . . . . . . . . . . . . . . .  171 .759 
Washing machine. G. W Edmondson . . . . . . . . . . . .  171.783 
Washing machine. L. C. Hall . . . . . . . . . . . . . . . . . . . . . .  171.799 
Washing machine. W. R Reed. . . . . . . . .  . . . . . . . .  171.741 
Washing machine. Templeton & Moulton . . . . . . . . .  171.885 
Waterproofing compound. T. H. Dunham . . . . . . . . .  171.720 
Water trap supply. etc .• J. H. Morrell . . . . . . . . . . .  171.689 
Water wheel. C. Chalfant . . . . . . . . . . . . . . . . . . . . . . . . . .  171.775 
Whlffietree bolt. T. Skelly. . . . . . . . . . . . . . . . . . . .  .. 171,743 
Wire stretaher. Taber& Morgan . . . . . . . . . . . . . . . . . .  171 .705 
Wrench. pipe, T. P. Franke . . . . . . . . . . . . . . . . . . . . . . . .  171.769 

DESIGNS PATENTED. 
8,884.-SXWING MACHINE ATTACHMENT8.-H. C. Good-

rich. Chicago. Ill. 
8,885 .-BREA BTPIN.-W. H. Halsey. Newark, N. J. 
8.886.-BoXEB.-M. F. Bell. Fulton. Mo. 
8,887.-COFFIN PLATES.-R. H. Burr, West Meriden, Ct. 
B,SS.-WATCH PLATES,-A. H. Potter, Chicago, 111. 

IlCHEDULE OF PATENT FEES. 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $25 
On fiJlng each application for a Patent (17 years) . . . .  $15 
On Issuing each original Patent . . . . . . . . . . . . . . . . • • . . . .  $20 
On appeal to Examlners-ln-Chlef . . . . . . . . . . . . . . . . . . . . .  $10 
On appeal to Commissioner of Patents . . . . . . . . .. . . . . .  $20 
On application for Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 
On filing a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
On an applicatIon for Design (3X years) . . . . . . . . . . .  $10 
On appllcat.lon for Design (7 years) . . . . . . . . . . . . . . . . .  $15 
On application or Design (14 years) . . . . . . . . . . .  . .$30 

C ANADIAN PATENTS. 
LI�T 0]' PATENTS GRANTED IN CANADA, 

December 23. 1875, to January 10, 1873. 

5,;'33.-A . Ramsay, Montreal, P. Q. Station indicator. 
Dec. 23. 1875. 

5.537.-L. Hurd. Kewannee. Ill .• U. S. Edible com· 
pound. Dec. 23, 1875. 

5,53S .-R. Lean et al . . Stratford, Onto Fanning mills and 
separator. Dec. 30. 1875. 

5,539.-L. Flagg. Central Falls, R. 1 . ,  [T. S. Automatic 
gate. Dec. SO. 1875. 

5.MO.-L. E. Hurd. Cleveland. Ohio. U. S. Compound 
to prevent scale In steam boilers. Jan. S. 1876. 
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-I -Cotton Seed if�ii;r. 5.542.-A. D.  Crosby. Cuba. N. Y • U. S. Chain pump D.KahnwelJer' s Celebrated Patent.for Oil Mills and Plan. bucket. Jan. 3. 1876. tatlons. Used by every Mill in New Orleans and others. 
5.543.-S. C. Hamlin. YpSilanti. Mich . •  U. S. Rubber Grinds and cracks corn and peas. Hand Machine. $75. 

bucket for chain pumps. Jan. 3, 1876. Power Huller. $175. 120 Center St . •  New York. 
5.544.-H. N .  Slater. Webster. Mass .• U. S. Process of 

1locklng cloth. Jan. S. 1875. 
5.545.-H. Gillmore. Simcoe. Onto Sash holder. Jan. 

5. 1876. 
5.546.-H. Wells. Ottawa. Onto RevolvIng drag harrow. 

Jan. 8. 1876. 
5.547.-W. P. Wlddlfield. Siloam. Onto Weather strips. 

Jan. 8. 1876. 
5,548.-A. Newell. Chicago. Ill .. U S  .• et 01. Construct

Ing dead pulleys. Jan. 10. 1876. 
5,549.-D. S. Cornell. Warwick. Onto Barrel. Jan. 10. 

1876. 
5.550.-D. S. Cornell. Warwick. Onto Harrel and cyJln

drlcal box. Jan. 10. 1876. 
5,G5l .-G. J. Tandy, Kingston, Onto Boiler for steam 

engines. etc. Jan. 10. 1875. 
5,552.-J. Hawes, Worcester, Mass . . U. S. Egg beater 

and mixer. Jan. 10, 1876. 
5.553.-G. W. Robinson, Bennington Center, Vt. ,  U .  H. 

Hand corn planter. Jan. 10. 1876. 
5,5j4.-A. Smith, Clifton, Onto Applying liquid fuel to 

the heating of metals. et.c. Jan . 10. 1876. 
5,555.-A. W. Shaw, Saccarappa, Me. , U .  S. Hydraulic 

cement. .Jan. 10. 1876. 
5.556.-W. D. Edy et "I. �'annlng mill and elevator at· 

tactment. Jan. 10. 1876. 
5,557.-G . W. Johnson, Yarmouth, N. S. Pump. Jan 

10. 1876. 
5,j58.-C. L. Jeffords, Jamestown. N. Y . ,  U. S. Con

verting cast iron Into steel. Jan. 10. 1876. 
5,,59.-F. Beauchemin. Rolton Falls. P. Q. Dough mix· 

Ing machine. .Jan. 10, 1876. 
5.560.-W. Milner. lltrathroy. Onto ])oor base protec· 

tor. Jan. 10. 1876. 
5.561.-J. H. Grant, Grlmsby. Onto Mowing and reap. 

ing machine. Ja.n . 10, lS76. 
5.562.-A. S. Buckelew. Jersey City. N. J , U. S. Watch 

case spring. Jan. 10. 1876. 
5,563.-T. J. O'Sullillun , Hamilton, Onto Heatiug drum. 

Jan. 10. 1876. 
5.564.-R. D. O. Smith. Washington. D. C. Water 

closet. Jan. 10. 1876. 
5,565.-F. G. Butler, Bellows Falls, Vt. ,  U. S. Horse 

rake. Jan. 10. 1876. 
5.566.-T. Northey. Hamilton. Onto Steam pump or 

boiler feeder. Jan. 10. 1876. 
5.567.-W. T. Lintner et al . •  Fort Plain. N. Y . •  U. S.  

Pad for chair legs. Jan. 10.  1876. 
5.568.-B. Barker. Ellsworlh. Me .• U. S. Stave.jolntlng 

manhlne. Jan. 10. 1876. 
5,569.-J. Woolridge, Dean's Corner, Til . ,  U. S. Land 

ro:Jer. Jan. 10. 1876. 
5,570.-G. Dlatcllford. Milchell. Onto Reed organ. Jan. 

10, 18711. 

Back Pal!:e - - - - - - $ 1 .00 a line. 
Inside Page - _ _  - - 75 cents a line. 

Engravingsmay head advertisements at �hesame rate 
per Hm, by measurement, as the letter press. Adver 
tisements ml1st be received at publication office as 
early a8 FrickJ.y morning to appear in next issue. 

STAVE. SHINGLE, HANDLE AND CABINET 
Maker's Machinery. etc. etc. Address 

T. R. BAILEY & V AIL. Lockport. N. Y. 

STRONG TESTIMONY. 
I '  [ have thoroughlv tried your Gothic Furnace, anti 

fir d It in every way satlsfactory. The air Is ·mlld and 
pleasant. I an recommend it in every respect. t ' 1 CHARLES E. BREEDEN. Bloomfield. N . •  1 .  
To ALEX. M .  LESL'Y. 226 West 23d St . •  .N e w  york. 

(iT Catalogues sent by request. 

SAFETY V ALVES. By Ricbard H. Bue), C. E. 
Forming No. 21 Van Nostrand's ScIence SeTief'. 

18mo, boards. 50c 
D. VAN NOSTRAND, PUBLISHER. 

23 Mur, ay St. and 27 Warren St. .. New York. 
* * * Copies sent free by mllll on receipt ot price. 
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ing to Its Indestructibility. wlll s.ve ten t�les lts cost In 
tbe one Item of repacking. besides requlrlnl: less 011 than 
any other packing in use. Send for testimonials, Pr1ce 
List, etc. 

H. W. JOHNEI, 87 Maiden Lane, N. Y., 
M'f'l'of Patent AsbcstOB Roofing Steam Pipe, and 
Goiler (Joverings, Paints, J!'ire Proof Coat

ings, etc. 

W ANTED-Situation by a young man of good 
Eober diSpoEitfon. as Assistant �n�ineer or Sur

veyor ; good refe1 ences furnished . Address 
C. E .• Box 73, Harveysburg, Warren Co . •  Obio. �)N THE CAUSES OF KNOCKING IN HIGH 

PdESSURE ENGINES. By Joshna Rose. Wltb 
.N ne t<:ngravings. A vduable practical treattse _ Price 
10 cents. Lontalned In No •. 1 and 2 of ' Scientific Ame
rican Supplement, " to be had at this Office, and of all 
news agents. 

W H I P P L E ' S  
Patent Door Knob. 

Awarded a Bronze Medal at the American In.tltute Fab 
���t�s,;t· N6
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thing y� Invented fo!'. the purpose, as It obviates the use 
of side screws and washers, and can be regulated to Buit 
tlny thickness of Doors. n Send for Circular. 

THE PARKER & WHIPPLE COMPANY. 
West Meriden. Conn., or 97 Chamber. St N Y 

EBtabU.hed in 1ali3. 
L O V E J O Y , S O N  & C O . ,  

ELECTROTYPERS and STEREOTYPERS, 
16 Vawlewater Street, . New Yon... 
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CHINIST'S TOOL8 a8 conductes by Mr. Lucius W. Pond 
slDce 1847. and will continue the said business at the old 
����; ��: n����f 
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W .  Pond. 
CARD.-Havlng assumed the bUSiness mentioned 

above. I sOUclt Inquiry and Patronage wi h guarantee 
il':�hf��;��t:A

a
�:;',;�i��1:e3�k:f!i�i�;,:�tit�U�P};E� 

.AND SECOND-H"ND TOOLS, ALL STYLES AND SIZES. for 
Sale at Low Prices .  Send for JIst of .econd hand tools . 
Store at 98 LibertySt .• New York, will be dl.contlnued 
from Feb I, 1�76. and all Eales made from manufactory. 

Respectfully. DAVID W. POND. 
Sucf'essor to LUCIUS W. POND 

MUNSON CABLE LIGHTNING CONDUCTOR 
. has received the endorsement of all Modern Scien· 

tlfic Men who have examined this beautifully drawn 
sharp-ed?ed wires-having tn its construction tbousands 
of Sharp Polnt.s. from the top of the Rod to Ihe bottom-
�lg:����si�a��'r6'e

n
�::;,::;;,�' Jf :1�g;I��;���il'�/�� ��i�� 

renders it powerless to do barm. Parties desiring to 
purchase this nrticle, please addrtss 

DAVID MuNSON. Indianapolis. Ind. 

THE 

Bi[BIO w En[inB, 
The Cheapest and Best Portable 

Engine offered to the Public. 
Price. 1 Horse Power . . . . . . . .  $300 

:: � : : : : ::: .:::: m 
:: 1�� : :  : : : . : : : :  � 66 15 " . . . . . . . .  800 

Price Of �taUonary Engines: 
Wllhout Boliers. 

: H?[se P��er . . . . . . . . . . . . . .  al50 

7toRX Horse Power .
. . . . . .  g� 

12to 15 " " . : : : : : : :  BOO 
SEnd for Illustrated Circular 

and Price List. 
H. B. BIGKLOW & CO., 

New Ha ven, Conn. 

Best Mill Spindles andSteps, 
MILL GEARING, 

Shafting, Pulleys & Hangers. 
A ddress T. n. WOOD & CO., 

Cbambersburgb, Pa. 

FO OT LATHES. 
W. E. LEWIS. Cleveland. O. Catalogues Free. 

IRON BRIDGE BUILDING-A. complete de
scription, with dimenSions, work1u� d"awings, and 
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had at this office. and of all news agents. 

--v':K:SES. 
IMPROVhD. CHILLED-BEAM. Warranted Superior 

�;�bilft;�:n�
a���!imtss�tandard for strength, weight, 

;r 'W  WEIGHT. PRICE . JAW. WRIGHT. PRIt1E. 
Z inch 15 1bs. 13 50 I 5 Inch 80 Ibs. $ 12.501 
3 H 30 " 6.00 6 t .  125 '" $17.00 
4 u 45 u 8.00 7 u 200 U $22.50 

Liberal discount for wholesale orders. 
Address. lor circulars. H .  B. �MITH. 

Manufacturer of al l  kinds of Wood*Working Machinery, 
&c . .  Sm1rnvllle .. nUJ'lington Co. , N. J. 
See descrlptioll. page 54, Jan. 22, 1�76. 

Blowors 
FOR 

A l l  P u r poses 
Tbe C H E A P E S T  

!md Bl!ST now in use. 
.A LL WARRANTED. 
EXETER M ACHINEl 

WORKS, 
Sole Makers, 

140 Congress St , 
Boston, Mass. 

S C IEN C E  R E C O RD 
F40r 1S?6. 
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ScIENCE RECORD Is 

asplendld book of 600 
pages, published an
nually, about the 15tb 
of January. Illustra· 
ted with many engra
vings. Price $2.50. 

THE Volume for 1876 
will be puhJlshed about 
January 15th. Its con· 
tents will embrace the 
most Interesting Facts 
and Discoveries In the 
various Arts and Sci
ences that bave trans-
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one view the General 
Progress of the World 

the following nepartments , 
CHEMISTRY AND METALLURGY. 
MECHANICS AND ENGINEERING. 
B·LECTRICITY. LIGHT. HEAT. SOUND. 
r;���r;�Lf*K·JlJJTPJ&lP-«R1:RTS. 

�g�1<tUX1Y/\t6uSEHOLD ECONOMY. 

W.N{f�li i�f.f2tt �Eti��rJ��' HYGIENE. 
METEOROLOGY. TERRESTR IAL PHYSICS. 
��g�litN'

H
lNo MINERALOGY. 

ASTRONO.MY. BIOGRAPHY AND NECROLOGY. 
Every person who desires lO be well informed conrprn· 

ng the Progress of the Art. and Sciences should 1 ave .. 
copy O(,ScIENnE RECOED for 1876. It will be a moo, In· 
teresting and Valuable Book, and should have a placern 
every Household and Library. 

800 pages Octavo Handsomely Bound Many Engrav 
Ings. Price $2.50. Sent. post· paid. on receipt of price. 

All the preceding volumes of SCIli:NCE RECORD 
may be had separately at $2.50 each, or $10 for the 
five V01Um'lB, 1872, 1873, 1874, 1875, and 1876. 

MUNN & CO., PuBLISHERS, 
37 Park Row, 

New York city 

© 1876 SCIENTIFIC AMERICAN. INC. 
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