
J'titntifit �tutritan. 
�u�iut�� and �tr�O'nat I Wanted.-�akers o�Improved Wood-working Ma- I (15) V. P. K. writes: I have jus� built a l (33) D. F. F. says: The sulphur from our 

____________ � _____ .
_

___ chinery and RICe Cleamng �achineryto send varticulars . kiln for drying grain, 9 x 9 feet inside, 47 feet high, refinery is brittle, and in order to prevent loss in ship-
• • •  I and prices to J. M. Lyon, SIngapore, via China. with six fioors or nether pans. There is a coal fire in ping we are obliged to pack it in bags or boxes. Is The OlulJrgefO'r �nsert� under thw head w One Dollar I $5 to $50 per day to Agents. D.L.RCo., Londale, RI. the basement, the gases passing up around the pans. there any simple process by which it may be h ardened 

a line to'r each �nsertwn. I Vertical & Yacht Engines. N.W.Twiss,New Haven,Ct. Since the Barclay street explosion the question has sufficiently to admit of shipping in bulk, loose? A. The 
I Patent Scroll and Band Saws. Best and cheapest in An Engineer and Machinist of 20 years' experience, : use. Cordesman, Egan & Co., CincinnatI, O .  

the last ten a s  Manager o f a  large establishment, desires I d V  f t h  Sc' t'fi A ' Ih to engage in the same capacity with some reliable man-, Boun olumes 0 e len I c me�ICa�.- ave 
ufacturing establishment. Address " Engineer" Box' on hand about 200 bound volumes of the SClentlflcAmer-
938, Nashua, N. H .  

' , ican. which I will sell (Singly or together) at $1 each, to 
• I be sent by express. See advertisement On page 93. ForPower&Economy,Alcott's Turbine,Mt.Holly,N.J. i John Edwards,P. O. Box TI3,N. Y. 

For Solid Wroug.,t Iron Beams, etc., see advertise- ! -;:=:;:::::::;:=======:::;:::,;;;;;::::=====:::;
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

A" active, healthy, strong and intelligent young man 
desires a situation with a Civil Engineer or Surveyor; 
fair education, good abilities Address Chas. L. Sulli-
van, 26 Pratt Place, Chicago, Ill. (1) G. O. A. writes: Is there a practical 

For book on Lubricants, R J.Chard, 134 M.Lane,N.Y. I bicycle made at present; that is, one which would en
Having dissolved partnership July 1, 1877, we ' able a man of ordinary muscular development to travel 

still on hand and for sale, a very large amount of new a distance of 20 miles on a good country road in less 
and 2d hand machines. See our notice on page 93. Step- time and with less fatigue than he could do it on foot? 
toe, McFarlan & Co., CincinnatI, Ohio. A. We think it is doubtful, but would be glad to hear 

Best Turbine Water Wheel, Alcott's, Mt. Holly, N. J. from correspondents who can contribute items drawn 
I have a perfect Liquid Waterproof, transparent or 

Jolored, for any surface. Address P. O. Box 541)5, N. Y. 
Scroll Saw Designs. Send for illustrations and price 

lists. A. W.Morton,IOlJohn St., N. Y. 
A situation wanted by an experienced Pattern Maker. 

AddTess H. A. Chase, Lee, Mass. 
Assays of Ores, Analyses of Minerals, Waters, Com

mercial Articles, etc. Technical formulre and processes. 
Laboratory 33 Park Row, N. Y. Fuller & Stillman. 

The best Steam Trap now on the market sold by W. 
E. Kelly &Bro., 46 Cortlandt St., N. Y. 

For Sale.-Machinery and Compositions of all kinds 
of Matches. Apply toJ.H.,P. O. Box 942, N. Y. city. 

Canadian Patent For Sale.-Mey's Dryer for Grain, 
Malt, etc., has been in practical use for several years in 
BuJl'alo, N Y. A ddress F. H. C. Mey, Bu1I'alo, N. Y. 

1I'0r a loin. Swing Lathe having 1% in. hole through 
Head Spindle, something new, address Star Tool Com
pany, Providence, R. I 

Carpenters.-Your Saws will cut straight by using my 
JOinter; the teeth will all be of an equal length. Sample 
by mall, 25 cts.; $2 per doz. E. Roth. New Oxford, Pa 
I want agents. 

2d Hand Iron Planer built by Smith of Salem. Plane 13 
ft. x 30 in. ; price $375. A.C .Stebbins, Worcester,Mass. 

Cornice Brakes. J.M. Robinson & Co., Cincinnati, O. 
Noise-Quieting Nozzles for Locomotives, Steamboats, 

etc. T. Shaw, 915 Ridge Ave., Philadelphia, Pa. 
John T. Noye & Son, Buffalo, N. Y., are Manufactur

ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds. and dealers in Dufour & Co.'s Bolting Cloth. 
Selld for large illustrated catalogue. 

Power & Foot Presses, Ferracute Co., Bridgeton, N. J. 
Solid Emery Vulcanite Wheels-The Solid Original 

Emerv Wheel- other kinds imitations and inferior. 
Caution.-Onr name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack
Ing Company, 37 and 33 Park Row, N. Y. 

Steel Castings from one lb. to five thousand lbs. In
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co .. Pltts!,urgh, Pa. 

from personal experience. 
(2) M. P. F., writing from Edinburgh, is 

anxious to obtain information as to the progress in 
building steam yachts in America, and asks (1) for 
plans and estimates, particularly of boilers? A. We 
have published particulars of a number in the SOIENTI
FIC AMERICAN and the SUPPLEMENT. 2. I have a pair 
of engines, cylinder 5 inches in diameter, 6 inches 
stroke, with a return tubular boiler, working pressure 
100 lbs. Please give me your advice as to size of boat 
for the above, t o  get at least 12 knots an hour in 
smooth water? A. Make a boat about 25 feet long. 3. 
What size and form of propeller would you recom
mend? A. As great diameter as possible, 3� to 4 feet 
pitch. 

What are the proportions of a hard white alloy? A. 
Sheet brass, B2 parts; lead, 2; tin, 2; zinc, 2; by 
weight. 

(3) G. G. asks whether tbere is any way of 
making soft castings out of hard iron, or any mode of 
reducing the hardness in the process of melting? A. 
No. 

(4) A. Y. asks: Are there maps printed or 
stamped on leather? A. We do not know of any. 

What will produce luster on block tin? I use it to 
coat the inside of cast hollow ware, and I find that 
some brands dull down too much in cooling? A. Put 
a little resin on the ware. 

(5) R. H. E. writes: I wish to become an 
aeronaut, but my means are limited and I know of no 
professional to address upon the subject. Would it be 
practicable for me to construct a balloon and use it 
without the aid of a regular aeronaut? What would be 
the dimensions and cost of one capable of carry'ing one 
man? A. See ScmNTIFIc AMERICAN, vol. 32, p. 64. 

(6) T. C. asks whetber it would be neces
sary to protect from internal corrosion a boiler having 
a pipe condenser made of galvanized iron pipe and 
using fresh water, by coating inside with" salt scale?" 
A. When such condensers are used it is advisable to 
coat the interior of the boiler with a thin scale. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & (7) J. C. W. asks: 1. Wbich of the two 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. ' boilers, both built the same, one of � inch and the 

Hydraulic Presses and Jacks, new and second hand. I other Yo inch iron, will stand the most pressure of 
Lathes and Machinery for Polishing and Buffing metals. I steam? A. The latter. 2. In a compound engine, does 
E. Lyon & Co., 470 Grand St., N. Y. I the steam exhaust direct from the high pressure cylin

Shaw's Mercury Gauges, U. S. Standard of Pressure • .  der into the low? A. In some forms i t does; more com-
915 Ridge Ave., Philadelphia, Pa. monly a receiver is employed. 3. Are the pistons of II 

Improved Wood-working Machinery made by Walker marine engine the same as those of a stationary engine? 
Bros., 73 and 75 Laurel St � Philadelphia, Pa. A. Yes. 
Vertical Scientific Grain Mills. A.W.Straub & Co.,Phila. (8) H. H. C. inquires: 1. Can a young man 

Corliss Engine Builders, with Wetherill's improve- eighteen years of age, with a common education, go 
ments, Engineers, Machinists, Iron Founders, and Boiler on a locomotive as fireman and work himself up to en

Makers. RObt. Wetherill & Co., Chester, Pa. gineer, and what would be the best way for him to pro
The Turbine Wheel made by Risdon & Co., Mt. Holly, ceed? A. Generally shop experience is requisite. 2. 

N. J., gave the best results at Centennial test. What is the average cost per year for locomotive re-
. .  , . pairs on our largest roads: those that run daily? A. It Best MachmlSts Tools. Pratt & WhItney,Hartford,Ct. averal/esfrom 5 to 7 cents per mile run. 

Lansdell & Leng's Lever and Cam Gate Valves. CheaP- i (9) A. T. V. asks : 1. In Bell's telepbone 
est and best. Leng & Ogden, 212 Pearl St., N. Y. i how thick is the soft iron disk? A. �"th of an inch. 

Silver Solder and small Tubing. John Holland, Cin- 2. Where is it obtained? A. At any photographic es
cinnatl, Manufacturer of Gold Pens and Pencil Cases. I tablishment. 3. How much insulated copper wire does 

Electrical Goods of every description, Annunciators, it take, and of what size? A. Two ozs. of No. 40 for 
Bells, Batteries. Wire, Electro-plating Apparatus, etc. each spool. 4. Does the large wire have to be insu
Finger, Risteen & Co., Melrose, Mass. lated? A. No. 5. 'Using illustrations of Bell's tele 

Cltester Steel Castings Co. make castings for heavy phone, would a person have the right to make one 
gearing, and Hydraulic Cylinders where great strength strictly for own use? A. No. 
is required. See their advertisement, page 94. 

For Boult's Paneling, Moulding, and Dovetailing Ma-
chine,and other wood-working machinery, address B.C. 

Machinery Co., Battle Creek, Mich. 
Alcott's Turbine received the Centennial Medal. 
Wanted.-Anew Horizontal Slide Valve Engine, cyl

inder 18 inches, diameter 80 to 36 inches stroke. Address, 
with detailed deSCription and lowest cash price. Box 
1597, Philadelphia P. O. 

(10) W. A. asks: How can I best cast small 
small quantities of brass; that is, what will be my 
cheapest way of melting it? A. You can obtain suffi
cient heat at a blacksmith's forge. Use a plumber's 
crucible. 

(11) O. M. asks: Will it injure an emery 
wheel to use water in grinding? A. Ordinarily, yes. 
There are emery wheels with which water can be used. 

The Niles Tool Works, Hamilton, 0., have second- (12) M. J. B. inquires the method of calcu-
hand Machine Tools in first class order for sale: lating the angle of convergence of meridians and the 

Friction Clutches warranted to drive Circular Log true way of running out a paraliel of latitude? A. Con
Saws direct on the arbor; can be stopped instantly; also suIt some standard work on surveying. 
Upright Mill Spindles, Safety Elevators, and HOisting (13) U. C. asks: In running a 4 x 5 inch Machinery. D. Frisbie & Co., New Haven, Conn. 

cylinder engine at 200 turns per minute, with 50 lbs. 
M

.::�::�;s��::�!a':. �n:����;�:���t��� ;:: steam pressure, I should exhaust into an iron tank 
Haven, Conn. having a capacity of 4 cubic feet, and allow the ex

haust steam to escape from the tank under a pressure For Extra Tempered Springs for Machinery, Sewing of 3 lb •. to the inch on the tank. What would be the 
Machines, Locks, and all special purposes, address C. T. 'temperature of the exhaust steam in the tank? A. Schoen, Wilmington, Del. About 2220 Fah. Diamond Engineer, J. Dickinson, 64 Nassau St., N.Y. 

(14) P. D. H. writes: Would you be good Wanted.-A purchaser for Patentable Inventions. enough to giveme a formula to find the size of a feed W.R. W .. Llncolnton,N.C. pump for a boiler of agiven dimension? A. Knowing 
The .. Niles Engine" is eminently weH suited for all the speed of the pump and the volume of water it must 

purposes requiring an engine from 2 to 12 horse power. deliver per hour, multiply this volume by 2; then it is 
�!:�i�i

l:��:�:!�u:����!���e:::�t�:!�s�
a!� !�� required that diameter of plunger in feetXstroke in 

nected except by the necessary piping. They are com- feetXstrokes per hou=cubic feet of water required 
plej;e power outfits, and are strictly first class In deSign, per hourX2. Now assume either the diameter or the 
material, and workmanship. Address Niles Tool Works, stroke, and the other dimension can be determined 
Hamilton, Ohio. from the above equation. 

been: Is there any danger in entering the kiln with a sulphur will be somewhat less brittle if re-heated for a 
light? The gas does not prevent the workmen from re- short time at a temperature of 470° Fah, and cooled as 
maining within the kiln without difficulty. A. As we quickly as possible. If sulphur at this temperature is 
understand the arrangement, there does not seem to be run directly into water, it assumes the tough, fiexible 
any danger in the use of a light, but by employing a allotropic condition, which, after some time, resumes 
safety lamp you can settle the matter beyond question. the yellow crystalline character. 

(16) H. B. asks: Will a railroad train stop 
quicker when the brakes are put on hard enough to 
stop the wheels from turning, so that they slide on the 
ran, or will the train be brought to a standstill, quicker 
by putting the brakes on so that the wheels can still 
turn a little under it? A. In the latter way. 

Can we convey water 2 miles in a .l'2 or %: inch iron 
pipe up and down hill-from a spring to our works
springbeing 1,000 feet above works? A. The loss of 
fiow by friction in such a line would be very consider
able and subject to frequent interruption from the ac
cumulation of air in the elevated portions to be tapped. 

(34) N. R. S. writes: 1. In your issue of 
(17) D. W. L. writes: I have a boat 21 feet September 22, under the head of "Electro·Silicic 

long and 4 feet 6 inches beam, with a horizontal boiler 
48 inches long and 33 inches diameter. Which would 
drive the boat the faster, a double engine with two 3x3 
cylinders, o r a  single 4 x 4 inch cylinder, and what size 
propeller would I need? A. For the same number of 
revolutions per minute, the single engine will give the 
most power. Use a screw' with as large diameter as 
possible, and 3 feet pitch. 

(18) H. E. G. asks: 1. Please give me a 
simple method for raising tall smokestacks and setting 
them up in the boilers? A. The most convenient way is 
to rig up shears and to hoist the stack into position. 
2. Please explain the use of the air pump on condens
ing engines? A. It removes the air and vapor from the 
condenser. 3. What is meant by superheated steam? 
A. Steam which has a temperature greater than is due 
to the pressure. 

(19) E. A. J. asks: How does the water in 
a 2-fiue boiler, under a pressure of 12Q lbs. to the inch, 
stand? A. At about 350° Fah. 

(20) P. O. writes: I propose baving a pair 
of high pressure stationary engines built for hoisting 
out of a mine, one third more power than I want to 
work on one shaft-cylinders 20 x 48,60 lbs. steam, to 
cut off at half stroke. Which will be the most econom
ical way of running them, 20 strokes per minute, or 40? 
A. The latter, as we understand your question. 

(21) S. B. B. writes : We bave a coil heater 
with 60 feet of 2 inch heavy pipe bent. The pump forces 
the water through the coil to the boiler, and when the 
water leaves the coil it shows 212°. Now, if we put in a 
second coil of 1� inch pipe, 70 feet long, and run the 
water through it first and to the pump admitting it, to 
come out of the 1� at 212° before it enters the 2 inch, 
what will we gain by it? There is a dispute about the 
question which we ask you to settle. I think we gain 
nothing. A. We tlIink you have the right idea. 

(22) E. M. S. writes: In drilling holes for 
blasting purposes, would any advantage be gained by 
enlarging a hole at the bottom for the purpose of giv
ing the explosive a more distinct bearing? An ordi
nary drill will make a straight hole, while the drill I 
have in my mind will make a hole expanding at the 
bottom, giving a bearing which cannot be had by usi� 
an ordinary drill, and as far as I am able to see,the same 
amount of explosive will do more work. Is this the 
case? A. We think It is doubtful whet'her any material 
advantage will be derived by the proposed method; but 
of course it can only be definitely settled by experi
ment. 

(23) J. E. C. asks: How much bead will a 
%: inch stream require to raise the same amount of wa
ter 25 feet, using the most improved water wheel? A. 
About 42 feet. 

(24) F. T. asks: What can I do to mellow 
a soil that is of a stiff clayey nature? A. Plow it up as 
roughly as possible. so that the frost may penetrate it. 

(25) O. W. asks: How can I anneal brass 
wire to prevent its breaking when used to make rivets? 
A. Heat it to a dark red and quench it in salt water. 

(26) J. J. say's: I am making some forg
ings with dies under a small steam hammer, and the 
scale hammers into the skin so that they are difficult to 
turn in the lathe. Can you suggest a remedy? A. Af
ter the forging is finished heat it to a low red heat and 
file off the scale with a coarse half round file. 

(27) B. S. says: I have some fuchsias which 
I desire to bloom about the middle of May. How 
shall I treat them to make them bushy plants? A. 
Put the fuchsias, pots and all, in a damp place suffi
ciently protected to prevent their freezing, and let 
them remain there in the dark, if convenient, until 
about the middle of March. Then re-pot them, water 
freell, and cut off the stems to about three inches above 
the mould. Pinch the ends off the first shoots when 
they are 6 inches long. 

(28) R. R. says: What is the best mould to 
strike slips of plants in, and at what temperature 
should the atmosphere be kept for them at this time of 
year? A. Strike them in pure sand, such as builders' 
sand. Keep well moist and at a temperature of about 
50° Fah. 

(29) R. J. says: I bave made a small hy
draulic pump, and when it is under pressure the water 
oozes clear through the cast iron cylinder. How can I 
prevent this? A. Take a ball pened hammer and pene 
the casting all over on the outside. This will close the 
pores and stop the oozing. 

(30) F. K. asks: Wbat is the addendum of 
a gear wheel? . A. The height of the tooth beyond the 
pitch line. 

(31) W. H. H. G. says: If S. M. B. (49) 
will leave off one pair socks and put a very little red 
pepper in the toe of each boot he will need to complain 
no more. Cotton socks if his feet sweat. 

(32) E. T. W. asks: Will you, to settle a 
controversy, please define what lightning is? A. It is 
the name of the discharge, accompanied by light, of 
a large quantity of static electricity, produced by the 
actiono f Nature. 

Light," you allude to secondary couples. Will you 
oblige an uninformed reader by describing the mode of 
constructing such couples? A. See SUPPLEMENT No.5, 
p. 65. 2. Will you also kindly inform me in wJtatbook 
or books I can obtain the best history in detail of the 
more famous electro-motors? A. We do not know of 
any work especially devoted to this subject; each step 
in this direction is described in our columns. See p. 
184 of the issue of ScmNTIFIC AMERICAN of September 
22,1877. 

(35) J. M. asks: How is a steam engine 
started when the crank is at its dead point? A. By 
moving the crank over the center by muscular power, 
applied in any way that is convenient and safe. 

How is a copper wire insulated? A. By winding the 
wire with cotton or silk, or coating it with a non-con
ductor, such as shellac or rubber or gutta percha, or 
any way in which the wire is separated from different 
parts of its own length, or from other conductors by a 
non-conductor. 

(36) F. P. writes: How can I make an 
electric bell ring as follows: I want to wind a C<7pper or 
gold wire around a thin rubber tube a few times, and 
use this so that the bell will be made to ring by electri
city when the rubber tube is blown full of air. thereby 
causing the tube to expand quite hard against the wire. 
A. Allow one end of the wire that is wrapped on the 
rubber tube to project, so that when the tube is ex
panded by the air, this projecting end will move. Then 
connect one binding post of your electric bell with the 
other end of this wire, and connect the otber binding 
post of the bell with one pole of the battery; the other 
pole of the battery must be connected with a metallic 
point, so that when this projecting end moves it will 
touch the metallic point, and thereby close the electric 
circuit and cause the bell to ring. 

1. Has there ever been a practical engine invented 
that has only one steam chest and yet cannot be dead
centered? A. None that have been generally consid
ered practically useful. 2. Can steam be used again 
after it has passed through the cylinder? A. Yes. 3. 
Could it be used in another cylinder? A. Yes. 4. 

Would it perform the same amount of work as in the 
first cylinder ? A. That will depend on the pressure 
of the steam and the size of the first cylinder, also as 
to whether the steam is used in the second cylinder ex
pansively or by condensation. See our issue of the 
SCIENTIFIC AMERICAN, September 29, 1877, p. 191. 

(37) K., Mo., asks: Is the iron plate which 
composes the diaphragm of the mouthpiece of a tele
phone soft iron or hard iron, and also how thick is it' 
A. The diaphragm is made of rather hard iron, and is 
Y�oth of an inch thick. 

Where will sound proceeding from a stage be hest 
propagated, in a building with a smooth interior, with
out ornaments, etc., or in one with ornaments and gal
leries? A. The one without ornaments. 

(38) C. H. C. asks if tbere is any way to 
harden an iron casting without warping the fac.e after 
tho surface has been pened? A. No. 

(39) M. A. P. & Co. ask for information 
relative to the ornamentation of glass by the sand blast? 
A. Sand driven by an air blast of the pressure of 4 
inches of water will completely grind or depolish the 
surface of glass in ten seconds. If the glass is covered 
by a stencil of paper or lace, or by a design drawn in 
any tough elastic substance, such as half-dried oil,' 
paint, or gum, a picture will be engraved on the surface. 
Photographic copies in bichromated gelatin from deli
cate line engravings have been thus faithfully repro
duced on glass. In photographic pictures in gelatin, 
taken from Nature, the lights and shadows produce 
films of gelatin of different degre�s of thickness. A 
carefully regulated sand blast will act upon the glass 
beneath these films more or less powerfully, in propor
tion to the thickness of the films, and the gradations of 
light and shade are thus produced on the glass. In the 
apparatus used air rises through a curved tube, carrying 
the sand up with it, which is thrown into the air tube 
by an endless belt of scoops arranged in the lower part 
of the angular box. The sand is carried up by the air 
and brought over and down the front air tube, where i1; 
discharges with great force upon the surface of the 
glass, which is contained within the front box and is 
carried by a belt gradually forward nnder the blast. 

(40) C. C. asks: 1. Wbat metal or mixture 
of metals should be used for making wiped joints on 
lead pipe.? A. Use ordinary soft solder, 1 part lead, 1 tin. 
2. What is the black paint composed of with which the 
parts near the joint are painted before the joint is made? 
A. Zinc dissolved in muriatic acid is often used. 

(41) A. L. S. asks: What would you con
sider the horsepower of an engine whose dimensions 
are aJriollows : Diameter of cylinder, 6 inches; length 
of stroke, 17 inches; number of revolutions, 125; of 
pounds' pressure,SO; cutting off at %: stroke? A. About 
18 horsepower, effec�ive. 

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

W. A. M.-No.l is trap containing pyrites. No. 2.
The sample is quite richin copper-calcopyrite, copper 
glance, etc._nd lead sulphide. The ore is probaply 
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silver bearing. No. 3 is titaniterous iron. No. 4 is I Fare regi�ter. W. H. H()rnum (r) . . . . . . . . . . . . . .  8.013. 8.014 Rubber. cutting. T. A. Richards . . . . . . . . . . . . . . . . . .  198.684 Evaporating pan. W. A. Morrison . . . . . . . . . . . . . . . .  198.900 
spathic homblendic schist, possibly adjoining metalif· Fence. D. E. Lupoid . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.&10 Sad iron, O. Avery. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.{j3{) Fabrics. machine for spreading. W. Birch . . . . . . . .  198.787 
erous films. No. 5 is a fine sandstone, or sandstone Fence post. A. Shaffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.694 Sand pump reel, M .  B. McManus . . . . .. : . . . . . . . . . . . .  198,652 : Fan. a utomatic. F. & I. Elkins . . . . . . . . . . . . . . . . . . . . . .  198.798 
conglomerate containing lignite. Fence p�st. metal. B. T. Frederick . . . . . . . . . . . . . . .  198.598 Sash balance. W. Milner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,548 ' �1fth wheel for vehicles. P. Okelund . . . . . . . .  . .  198.B09 

Fence WIre. barbed. H. M. Rose . . . . . . . . . . . . . . . . . . . .  198.688 Saw gauge. F. T. Grogan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.458 File handle. W. T. Nicholson . . . . . . . . . . . . .. . . . . . . . . . .  198.777 
HINTS TO CORRESPONDENTS. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
Ilallle the date of the paper and the page, or the number 
of the question. 

Correspondents whose inqUIries fail 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. 

Inquiries relating to patents, or to the patentability 
of inventions, assigmnents. 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 ali; but we generally take pleas· 
ure in answering briefly by mail, if the writer's address 
1s given. 

WANTS AND BUSINESS INQUIRIES. 
Almost any desired information, and that of a busi

ness nature especially. can be expeditiously obtained 
by advertising in the column of .. Business and Per· 
sonal," which is set apart for that purpose, subject to 
the charge mentioned at its head. 

We have received this week the following inquiries, 
particulars, etc, regardin>( which can probably be elici� 
ted from the writers by the Insertion of a small adver
tisement in the column specified, by parties able to sup
ply their wants: 

What wlll it cost to erect a factory to condense milk 
of from 200 to 3OO.cows1 

OFFICIAL. 

I N D E X  O F  I N V E N T I O N S  
FOR WHICH 

Le11e:rs Pa1en1 of 1he Unl1ed S1a1es "W"ere 
Gran1ed in 1he Weeks Ending 

Dec. 25, 1877, and Jan, 1, 1878, 

Filter. atmospheric, R.  C.  Ludlow . . . . . . . . . . . . . . . . . .  198.687 Saw handle. cross cut. Moss & Abbott . .  " . . . . . . . . . .  198.663 Fire arms. extractor for. Jones & Marston . . . . . . . .  198.745 
Fire escape. G. W. McKee . . . . . . . . . . . . . . . . . . . . . . . . .  198,649 Scales. weighing, C. L. Crowell . . . . . . . . . . . . . . . . . . . . .  198.575 Fire escape and spring bed.J. G. King . . . . . . . . . . .  ' "  198.848 
Fire escape. W. H. Fack . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.499 

I 
Sewing machine. darning attachment. Y. M. Rose 198,687 Fish trap. D. S. McBryde . . . .  . .  . . . . . . . . . . . . . . . . . .  198.894 

Fire escape. Whaley & Hassler . . . . . . . . . . . . . . . . . . . . .  198.720 Sewing machine shuttle, C .  A. Schumacher . . . . .  198.693 Fishing rod tiP. C. R. Fisher . . . . . . . . . . . . . . . . . . . . . .  198.879 
Fire kindler. W. J. Boda . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.562 i Sewing machine. wax thread. H. Folsom .,' . . . .  198.594 Flour bolt. F. Kruse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.889 
Fracture apparatus. J. T. Woods . . . . . . . . . . . . . . . . . . .  198.723 Sewing machine. N. D. Stoops . . . . . . . . . . . . . . . . . . . . .  198,705 Fork. horse hay. S. Chapman . . . . . . . . . . . . . . . . . . . . . 198,762 
Fruit basket. L. W. Beecher . . . . . . . . . . . . . . . . . . . . . . . .  198,446 Shafting. etc .• cylindlicalcoupling for. T. Dowling 198.508 Fruit and hop dryer. W. Butts . . . . . . . . . . . . . . . . . . . . . .  198.791 
Fruit jar. T. F. Woodward . . . . . . . . . . . . . . . . . . . . . . . . . .  198.528 Shelf. portable folding. A. C. French . . . . . . .  : . . . . . .  198.454 Gauge, weather board, W. Z. Marsh . . . . . . . . .  . . . .  198.772 
Fur from hides. sepamting. S. M. Ball . . . . . . . . . . . . .  198,558 Ship's rigging. fair leader for, J. Betts . . . . . . . . . . . 198,447 Gas regulator. G. W. Thompson . . . . . . . . . . . . . . . . . . .  198,862 
Furnace for steam boilers. Eggers et al . . . . . . . . . . .  198,587 Shoe, A. G. Colby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.450 Gases. recovery of nitrous. Molloy & Warren . . . . .  198,776 
Furnace grate. T. R. Butman . . . . . . . . . . . . . . . . . . . . .  B8.487 Shoulder brace. M. Altmann . . . . . . . . . . . . . . . . . . . . . . . .  198,503 '

I 
Gate. N. B. Cooksey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,898 

Furnace. gas. W. L. McNair . . . . . . . . . . . . . . . . . . . . . . .  198.653 Shutter fastener D. Ward . . . . . . . . . . . . . . . . . . . . . . . . . .  198,TI5 Gate. P. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198,858 
Furnace, reverberating, J. Morrison . . . . . . . . • . . . . . .  198,661 Shutter worker, H. Smidt . . . . . . . .  , . _  . . . . . . . . . . . . . . .  198,470 Glassware, manufacture of, J. H. Hobbs . . . . . . . . . .  198,741 
Furnaces. supplying air to. H. F. Hayden . . . . . . . . . .  198,613 Sirups. manufacture of. B. S. Toothlll . . . . .. . . . . . . .  198.474 ' Glove. A. C. Butts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.921 
Gas. making. Aiken & Young . . . . . . . . . . . . . . . . . . . . . . .  198,725 Skirt and hose suspenders. L. Z. Hitchcock . . . . . . .  198.617 ! Grain binder. C. Colahan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.735 
Gate. S .  W. Erwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.588 Skylight. self ventilating. P. F. Kirk . . . . . . . . . . . . . . .  198.462 Grain binder. L. Miller . . . . . . . . . . . . . . . . . . . . . . .  198.898. 198.899 
Gig saddle. J. M. Gwinnell . . . . . . . . . . . . . . . . . . . . . . . .  198.609 Slate. C. C. Shepherd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.552 ' Harrow. J. Lennon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,920 
Glass pot. G. Kim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.628 Sleigh knee. metallic, P. Filman . . . . . . . . . . . . . . . . . . .  198,591 ' Harvester and thrasher. J. Hay . . . . . . . . . . . . . . . . . . . .  198.801 
Governor for steam engines. E. Towns . . . . . . . . . . . .  198.711 Snow plow. G. Royal . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . .  198.468 Hat bodies. J. Bigelow . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.868 
Grain drills, feed for. A. J Martin . . . . . . . . . . . . . . . . .  198.495 Spark arrester for stea� boilers. T. W. Godwin . .  198.600 I Hats . stre�hlng, R. Eickemeyer . . . . . . . . . . . . . . . . . . . .  198,876 
Grain winnower. J. W. Johnson . . . . . . . . . . . . . . . . . . .  198.623 Stamp. steam. J. B. Ellenbecker . . . . . . . . . . . . . . . . . . . .  198.509 , Hats, J. BIgelow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.867 
GUitars, tail piece for. J. Abraham . . . . . . . . . . . . . . . . .  198.556 Standards. support for upright. J. Warner (r). . . . . .  8.010 Heater. tubular. E. E. Gold . . . . . . . . . . . . . . . . . . . . . . . . .  198.766 
Gun lock. Nichols & Livingston . . . . . . . . . . . . . . . . . .  198.669· Steel. butcher's. W. T. Nicholson . . . . . . .  ; . . . . . . . . . . .  198.668 , Hinge. lock. J. B. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19t',822 
Guns. breech-loading. Nich&ls &; Livingston . . . . . .  198.670 Stench trap. Grim & Low . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.457 I Hitching bar. A. L. Andrews . . . . . . . . . . . . . . . . . . . . . . .  198.882 
Harness check rein. A. P. Mason . . . . . . . . . . . . . . . . . .  198.644 Stench trap. F. W. Volkman . . . . . .  " '  . . . . . . . . . . . . . . . .  198.501 Hoe, hand. W. D. Webster . . . . . . . . . . . . . . . . . . . . . . . . . .  198,910 
Harness saddle. A. Gilliam . . . . . . . . . . . . . . . . . .  198.510. 198.511 Stirrup. H. H. Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.e30 Hoop machine. barrel, C. W. Thompson . . . . . .  198,825 
Harness saddle. J .  M. Gwinnell . . . . . . . . . . . . . . . . . . . 198.608 Stove. gas. McKinley & True . . . . . . . . . . . . . . . . . . . . . . .  198.650 I Hops. curing. W. W. Edgarton . . . . . . . . . . . . . . . . . . .  198,875 
Harness saddle tree. J. Huber . . . . . . . . . . . . . . . . . . . . .  19b.619 Swing. Hartman & Freese . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.612 , Horseshoe, E. L. Tevis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,824 
Harrow. C. Du Perow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.538 Ta�fastener. E. A. G. Roulstone . . . . . . . . . . . . . . . . . . 198.689 : Horseshoes. buffer for, C. Hartmann . . . . . . . . . . . . . .  198.885 
Harrow. F. A. Hill. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.512 Tanning leather. 1. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.477 1 Hydrant valve, Stevens & Bond . . . . . . . . . . . . . . . . . . . .  198.756 
Harrow, Tolle & Wirth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,710 Tanning leather. extract for. I. Wells . . . . . . . . . . . . .  198.478 , Ice machine. A. Albertson . . . . . . . . . . . . . . . . . . . . . . . . . .  198.881 
Harrow. W. T. Wertman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.716 Telegraph relay. electric. Allan & Brown . . . . . . . . . .  198,482 Injector. J. D. Lynde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,891 
Harvester and thrasher. Rice & Hoult . . . . . . . . . . . .  198.522 Tellurian. G. McBride .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.647 Injector. insect powder, G. N. Mileo . . . . . . . . . . . . . . .  198,8(17 
Harvester rake. J. Pagin . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.520 Tent. J. C. French . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198.599 Iron and steel manufacture, I. L. Bell . . . . . . . . . . . . 198,733 
Hay and grain unloader. R. Cowden . . . . . . . . . . . . . . . .  198.574 Thill tug. J. 1': Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.702 Knitting machine. E. TiflRny . . . . . . . . . . . . . . . . . . . . . . . .  198,757 
Hinge for shutters. etc. ,  spring. T. Dufl'y . . . . . . . . . .  198.452 Tombstones, covering for, E. F. Towers . . . . . . . . .  198.712 Ladder, A. H. Middleton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.897 
Hinge. spring. J. Brewer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,533 Toy portrait gallery. D. C. Fabronius .. . . . . . . . . . . . . .  198.589 Lamp wick measurer and cutter. G. Washington . .  198.8&1 
IDtching device. C. H. Bear . . . . . ... . . . . . . . . . . . . . . . . .  198.559 Tree protector. D. P .  Mathews (r) . . . . . . . . . . . . . . . . .  8.012 Land roller. harrow. and drill. S. F. Reynolds . . .  198.778 
Hog.feeder, S. Bryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.56� Tree protector, A. S .  Smith . . . . . . . . . . . . . . . . . . . . . . . . .  198,701 . Latch and lock. S. Oppenheimer . . . . . . . . . . . . . . . . . . . .  198,751 
Hoisting apparatus. W. W. Carlile . . . . . . . . . . . . . . . .  198.506 Truck. transformable stove. B. Slemmons . . . . . . . .  198.528 ! Latch. door. T. Percival . . . . . . . . . . . . . . . . . . . . . . . . . .  198.811 
Honey comb. foundation. A. E. McConnell . . . . . . .  198.648 Truss. E. Edel. . . .  ' . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.586 i Level. spirit. Ward & Bedworth . . . . . . . . . . . . . . . . . . .  198.909 
Hook. lacing. E. Maynz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198,646 Tubing. machine for lining. H. Meyer . . . . . . . . . . . . .  198.547 i Lock. combined indicator and seal. E. B. Caton . .  198.837 
Horse collars, blank for. L. & J. W. Deming . . . . .  198.578 Type case. J. Ropes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.686 : Lock. ha�p. W. D. l:ipencer . . . . . . . . . . . . . . . . . . . . . . . . . .  198.859 
Horse toe weil<'ht. P. G. Olds . . . . . . . . . . . . . . . . . . . . . .  198.498 Umbrella covers. clasp tip for. J. C. Hurcombe . .  198.621 i Locomotives. exhaust for, G. S. Brainerd . . . . . . . .  1118,789 

Horseshoe nails. cutting. J. A. Huggett . . . . . . . . . . .  198,543 Undersuit. C. L. Bradley . . . . . . . .  . . . . . . . . . . . . . . .  " 198.505 Lubricator. J. Farley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.842 
Horseshoe. A. L. Lincoln . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,635 Umbrellas. notch ringfor. A. Milliken . . . . . . . . . . .  198.549 1' Loom. vertical. J. M. Flagg . . . . . . . . . . . . . . . . . . . . . . . . . 198.765 

A N  D R E A  R I N G TH 0 S E  D A  T E S .  Horseshoes. making. J. D. Billings . . . . . . . . . . . . . . . . .  198.448 Vehicle draft attachment. M. D. Nelon . . . . . . . . . . . .  198.666 Manure grinder. T. C. Garlington . . . . . . . . . . . . . . . . .  198.882 
Hose coupling. Manville & Bissett . . . . . . .. . . . . . . . . . .  198,643 Vehicle running gear; A. Graham . . . . . . . . . . . . . . . . . .  198.455 I Meal bin. J. Thickett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.781 

[Those marked (r) are reissued patents.l Hose nozzle. J. H. Johnson . . . . . . . . . . . . . . . . . . . . . . . .  198.515 Vehicle shade. Andrus & Hammoud . . . . . . . . . . . . . . .  198.444 , Meat tenderer. C. T. Stephens . . . . . . . . . . . . . . . . . . . .  198.755 
Hydraulic jack and press. F. G. Hunter . . . . . . . . . . . .  198.620 Vehicle spring. E. T. Westerfield . . . . . . . . . . . . . . . . . .  198,717 1: Microscope. R. B. Tolles . . . . . . . . . . . . . . . . . . . .  198.782. 198.783 

A complete copy of any patent in the annexed list. Ice. covering" roads with. F. Byron . . . . . . . . . . . . . . . . . .  198,569 Velocipede. C. C. Kerr. . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  198,627 Microscopes, object glass for. E. Gundlach . . . . . . .  198.914 
Including both the specifications and drawings. will be Ice creeper. J. J. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.492 Vent. air pressure fluid, H. B. Park . . . . . . . . . . . . . . . . .  198.672 Middlings. separating machine. G. Milbank . . . . . . .  198.775 
furnished from this offlce for one dollar. In ordering, Implement. compound. W. H. Sprague. . . . . . . .  ..198.5� Vulcanized 'rubber fabric for belting, J . Murphy . 198.496 Moulded articles, composition for. J. P. Hayden . .  198.884 

Indicator. T. E. Barrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.483 Wash basin. Grim & Low . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.456 Moulding macbine. H. Reynolds . . . . . . . . . . . . . . . . . . .  198.856 
please state the number and date of the patent desired. Journal. compensating. G. D. Kempton . . . . . . . . . . .  198.626' Washing machine. J . O. Beauperland . . . . . . . . . . . . . .  198.504 Musical instrument. mechanical, O. H .  Arno . . . .  198.866 
and remit to Munn & Co .. 37 Park Row. New York city. Label for cigars. G. W. yerby . . . . . . . . . . . . . . . . . . . . . . .  198.724 Water, etc .• apparatus for raising. J. J. Marcais . . .  198.645 Nail machine. rotary cut. R. C. Grant . . . . . . . . . . . . . .  1911.844 

Labels. show cards. etc .• W. C. Macbrair . . . . . . . . . .  198.642 Water closet, J. H. Peterson . . . . . . . . . . . . . . . . . . . . . . . .  198.675 Nut lock. A. G. & R. Heinle . . . . . . . . . . . . . . . . . . . . . . .  198,740 
Advertising brick. G. McMullen . . . . . . . . . . . . . . .  . . .  198.651 Labeling machine. IL B .  Smith . . . . . . . . . . . . . . . . . . .  198.700 Water meter. piston. G. Fajen . . . . . . . . . . . . . . . . . . . . .  198.539 Oiler. J. J. Newbaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198.808 
Alkali from solutions. recovering. M. Nixon . . . . . .  198.671 Ladder. fire escape. A .  d' Amore . . . . . . . . . . . . . . . . . . . .  198.576 Waterwheel. I. Gothard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.728 Ore roasting apparatus. H. F. Howell. . . . . . . . . . . . . .  198.767 
Ammonia soda manufacture. E. Solvay . . . .. . . . . . . .  198.699 Lamp. J. Funck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.660 Welding metal tubes. S. P. M. Tasker (r). . . . . . . . . .  8.009 Oven. hot blast. J. M. Smith . . . . . . . . . . . . .. . . . . . . . . . .  198.820 
Ash sifter. J. W. Littlefield . . . . . . . . . . . . . . . . . . . . . . .  198.518 , Lamp. J. D. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.632 Welis. device for lining, Dunton & Simkins . . . . . . .  198.583 Overshoe. rUbber. J. A. Olmstead . . . . . . . . . . . . . . . . . .  198.901 
Auger. earth, C. D. Pierce (r). . . . . . . . . . . . . . . .  . . . . . . . .  8.016 : Lamp. D. Seawright . . . .  . .  . . . . . . . . . . . . . . . .. . . . . . . . .  198.500 Wheat cracking machine. Grant & Henry . . . . . . . . . .  198.605 Padlock. W. P. Yoe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.918 
Bale tie. J. M. Goldsmith .. . . . . . . . . . . . . . . . . . . . . . . . . . 198.603 i Lamp burner. C. C. Richmond . . . . . . . . . . . . . . . . . . . . .  198.683 Wheelbarrow. A. J. Upham . . . . . . . . . . . . . . . . . . . . . . . .  198.475 Painting wire cloth. C. H. Waters (r). . . . . . . . .  . . . .  8.002 
Bank check. T. G. Hillhouse . . . . . . . . . . . . . . . . . . . . .  198.513 : Lamp burner. R. Whetherlll. .  . . . . . . . . . . . . . . . . . . . . .  198.719 Wheels to shafts. keying. D. A. Woodbury . . . . . . .  198.481 Paper box machine. Heyl & Brehmer (r) . . . . . . . . . . .  8.020 
Basket. J. W. Sickler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.696 I Latch for doors, F. D. Robinson (r). . . . . . . . . . . . . . . .  8.008 Windmill. W. H. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  )98,453 Paper. reducing wood to, W. H. Haskins . . . . . . . . . .  198.845 
Bed bottom. A. LOmbart . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,546 Latch, reve�sible. W . .E. Sparks . . . . . . . . . . . . . . . . . . .  198,704 Wool washing machine. J. Bachelder . . . . . . . . . . . . . .  198.657 Paper pulp distributor. 1. Jennings . . . . . . . . . . . . . . . . .  198.887 
HE,d bottom. T. J. Pettit . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.676 ; Leather crimping machine. S. W. Jamison . . . . . . .  198.622 Wrench. G. Kettlewell . . . . . . . . . . . . . .  � . . . . . . . . . . . . . .  198.544 Pearl surfac�s. imitation. F. Tuchfarber . . . . . . . . . . 198.758 
Bedstead fastening, G. Luppert . . . . . . . . . . . . . . . . . . .  198.639 i Leather rolling machine. A. F. Stowe . . . . . . . . . . . .  198,473 Wrench. S .  E. Robinsou . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.685 Pen. soluble mk. J. Perkins . . . . . . . . . . . . . . . . . . . . . . . . .  198.812 
Beefsteak pounder. Hill & Thurston . . . . . . . . . . . . . . .  198.459 I Lifting jack, L. Meeker . . . . . . . . . . . . . . . . . . . . . .  198.654. 198.656 Wrench. pipe. with cutter. W. E. Thornton . . . . . .  198.709 Pianos. pedal attachment. L. Mathias . . . . . . . . . . . . 198,893 
Beer. birch. J. J .  Rogers . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  198.467 I Lightning rod. C. H. Smith. . . . . . . . . . . . . . . . . . . . . . . . .  198.471 Wringer, M. N. Lovell . . . . . . . . . . . . . . . . . . . . . . .  198.493, 198.494 Pile for making skelps. D. B. Oliver . . . . . . . . . . . . . . .. 198.854 
Belting. tubular. W. M. Deutsch . . . . . . . . . . . . . . . . . . .  198,451 I Lock, time. E. J. Woolley . . . . . . . . . . . . . . . . . . . . . . . . .  198,721 DESIGNS PATENTED. 

p�n. safety. W. A. �utler . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.912 
Binder. temporary. P. C. Clausen . . . . . . . . . . . . . . . . .  198.570 Logwood, grinding. C. P. Hayes . . . . . . . . . . . . . . . . . . .  198.614 Pm. safety. J. P. Lmdsay. . .  . . . . . . . . . . . . . . . . . . . .  . .  198.890 
Blotting pad and ruler. W. H. Bennett . . . . . . . . . . .  198.560 Loom mechanism. I. L. Wilbur . . . . . . . . . . . . . . . . . . . . .  198,555 10.363 to 10.367 .-CARPETS.-J. Campbell. London. Eng. Pipes. union or joint for. J. Shaw . . . . . . . . . . . . . .. . . . .  198.818 
Blow pipe. T. Fletcher" . . . . . . . . . . . . . . . . . . . . . . . . . . . 198.598 Lubricating compound. G. G. Munger . . . . . . . . . . . . . .  198.664 10.368to 10.379.-CARPETS.-J. Fisher, New York city. Planter. corn. G. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  198,760 
Book rest. W. W. & L .  W. Liles . . . . . . . . . . . . . . . . . .  198,634 Magnifying glasses. stand for. L. Heath . . . . . . . . . . 198.542 10.880.-SKATES.-E. H. Barney, Springfield. Mass. Planter. corn. Dodge. Jr., & Mast . . . . . . . . . . . . . . . . . .  198.874 
Boot and shoe counters. shaping. G. F. Moore . . . .  198,SljO Mandrel. expanding. C. W. LeCount . . . . . . . . . . . . . . . .  198.688 10.S8l.-PATTERNS FOR WINDMILLS.-G. Neally. New Plow. W. L. Mathews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.773 
Boot and shoe counters. Moore & Hurlbut . . . .. . . . . .  198.551 Mandrel, J. Murphy . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  198.497 York city. Plow. J. M. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.902 
Boot and shoe nail setting. L. Farnsworth . . . . . . . .  198,590 , Martingale ring. W. Courtenay . . . . . . . . . . . . . . . . . . . . .  198.534 10,BB2.-HAT BLOCK.-J. Sealy. Newark. N. J.  Pocket. safety. W. V.  Perry . . . . . . . . . . . . . . . . . . . . . . . 198.753 
Boot and shoe shank burnisher. J. Woodley . . . . . .  198,722 Matches. stamps. etc . holder for, C. Scofield . . . . .  198.692 10.383.-AuTICI.ES OF JEWELRY.-J. W. Miller et al..  Poke. D. S. & L. W. Ludlum . . . . . . . . . . . . . . . . . . . . .  , 198.805 
Boot and shoe shanks. making. J. M. Watson . . . .  191.525 ' Measuring appai'atus for seed heaters. E. S. Taylor 198,706 Newark. N. J. Press. S. R. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.834 
Bottle. table salt. H. J. White . . . . . . . . . . . . . . . . . . .  198,551 Measuring device for seed bag fillers. W .  Blake . .  198.582 lO,384.-BOOTS AND SHOES.-J. Pienovi. Newark. N. J. Press. cotton, R. C. & J. N. Thompson . . . . . . . . . . .  198.907 
1I0ttled liquids. transporting. G. Wilson (r) . . . . . .  8.011 Microscopes. stage for. E. Gundlach . . . . . . . . . . . . . . .  198.607 Printer's composing stick, H. C. Fenton . . . . . . . . . . 198.913 
Box for books. E. K. Burke . . . . . . . . . . . . . . . . . . . . . . . . .  198,565 Milk cooling apparatus. W. Dripps . . . . . .. . . . . . . .  198.587 FOR THE WEEK ENDING JANUARY 1,  1878. · Printing surfaces. producing. J. P. Jamison . . . . . . .  198.847 
Bmke lever. wagon. J .  W. Anderson (r) . . . . . . . . . . .  8.006 Millstone bail. A. H. Kirk . . . . . . . . . . . . . . . . . . . . . . . . . .  198.732 Air-cooling apparatus. A. Albertson . . . . . . . . . . . . . . .  198.880 Printing tickets and recording receipts. B. C. Pole 198.855 
Brakes, coupling for vacuum, F. W. Eames . . . . . . .  198.584 Mitering machine. Strong & Garretson . . .  . . . . . . .  198.472 , Amalgamator. 1. M. Phelps . . . . . . . .  . .  . . . . . . . . . .  198.904 Pump reel. sand. M. B. McManus . . . . . . . . . . . . . . . . . .  198.774 
Brick kiln. C. F. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,673 Moulder's flask and its accessories, H. L. Eames. 198.490 : Anger. H. L. Shaler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.857 Railway. inclined plane. R. Knudsen. . . .  . . . . . . . .  198.888 
Brick machine. C. W. Eastwood . . . . . . . . . . . . . . . . . .  198.585 Mouldlng machine, T. F. Hammer (r) . . . . . . .  . . . . . .  8.007 ' Awning, window. J. Cain . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.792 Refrigerator. E. B. J ewett . . . . . . . . . . . . . . . . . . . . . . . . .  198.768 
Bridge. thorough brace. J. P. Derr . . . . . . . . . . . . . . . . .  198.580 Mosquito net frame. Metz & Mader . . . . . . . . . . . . . . .  198.465 Axle. car. W. F. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198.870 Reservoir and wash stand, A. D. Lufkin . . . . . . . . . . .  198.770 
Broom support. G. Uibel. . . . . . . .. . . . . . . . . . . . . . . . . . . .  198.714 Motor. Joute & Bernard . . . . . . . . . . . . . . . . . . . . . . . . . .  198,461 I Axle coupling. �r. C. M. Kimball. . . . . . . . . . . . . . . . . .  198.747 Rowlock. R. R. & E. Spedden . . . . . . . . . . . . . . . . . . . . . . . .  198.R21 
BrUSh. Burtnett & Cook . . . . . . . . . . . . . . . . . . . . . . . . . .  198.567 Motor. G. W. Wilson : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.480 i Bed bottom.J.  Magers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.892 Sash balance. C. Messenger . . . . . . . . . . . . .  . . . . . . .  198.896 
Burglar alarm. electric. J. Young . . . . . . . . . . . . . . . .  198.529 Mower. W. F. GOOdWIll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.604 Bed spring. E. C. Barmore . . . . . . . . . . . . . . . .  .. . . . . . .  198.833 Sash-fastener. S. Cole . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  198.795 
Burial case. Baur& Grom . . . . . . . . . . . . . . . . . . . . . . . . . .  198.581 Mower. lawn. E. P. Terrell . . . . . . . . . . . . . . . . . . . . . . . . .  198,708 Bedstead. camp. R. A. Bradley . . . . . . . . . . . . . . . . . . . . .  198.869 Sash-fastener. C. Steller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.861 
Butter carrier. refrigerating. S. D. Byram . . . . . . . .  198.568 Nut cracker and pick, S. Poole . . . . . . . . . . . . . . . . . . . . .  198.678 r Bedstead fastening. S. D. Butler . . . . . . . . . . . . . . . . .  198,836 Scales for pasteboard, Fairbanks &; Spooner . . . . . . 198.877 
Cages. cup for animal. O. Lindemann (r) . . . . . . . . . . . .  8.018 Nut lock. E .  Reese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.521 Belting machine. L. Starck . . . . . . . . . . . . . . . . . . . . . . . . . . 198.860 Scales for weighing. pe�dulum. N. H. Putney . . . . 198.815 
Can. metal. MlIIer & Coil . . . . . . . . . . . . . . . . . . . . . . . . . . 198.658 Nutmeggrater. J. R. Hughes . . . . . . . . . . . . . . . . . . . . . .  198.730 Bench dog. Z. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.763 Scraper. road. J. FlemIng . . . . . . . . . . . . . . . . . . . . . . .. . . .  198.860 
Can or ves8el. metalliC. C. P. Maxfield (r). . . . . . . . . .  8.015 Notation. phonetic and diacritical. N. E. Dawson 198.507 Bending machine. wood. Swartz & Cross . . . . . . . . .  198,780 Seeder. broadcast. H. H. Monroe . . . . . . . . . . . . . . . . . . .  198.750 
CandlestiQk. F. R. & A. P. Minard. . . . . .  . .  . . . . . . . .  198,660 Oatmeal cutter. H. Z. Coles . . . . . . . . . . . . . . . . . . . . . . .  198.571 Bird cage feed oup holder, A. B. Hendryx . . . . . . . .  198.846 1 Sewing machine mechanism.T. K. Keith . . . . . . . . . .  198.915 
Car coupling. G. W. Putnam . . . . . . . . . . . . . . . . . . . . . . . .  198.680 Oil wells. packed casing head for. J. Conlan . . . . . . .  198.489 Boiler feeder, steam. T. W. Mather. . . .  . . . . . . . .  198.850 Sewing machine mechanism. T. Briggs . . . . . . . . . . . .  198.790 
Car coupliItg. D. W. Shockley . . . . . .. . . . . . . . . . . . . . . .  198.695 Ore crusher. T. A. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.561 Boilers. crown sheet for steam. W. S. Hudson . . . .  198,743 Shaft tug. J. & W. B. Miller . . . . . . . . . . . . . . . . . . . . . . . . .  198,851 
Car. metallic. B. J. LaMothe . . . . . . . . . . . . . . . . . . . . . .  198.881 Padlock. J. J. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198.713 Boilers. fastening bottoms in. W. H. Cloke. . .  . . .  198.794 Sled runner attachment for vehicles. F. Kuempel 198.748 
Car roof. Burridge & Barnes . . . . . . . . . . . . . . . . . . . . 198.566 Padlock. combination. T. FOx . . . . . . . . . . . . . . .  198.595. 199,596 Boilers. feeding water for, S. M. Fnlton . . . . . . . . . . . .  198.727 Spark arrester. W. T. Urie. . . . . . . . . . . . . . . . . . . . . . .  198.919 
Car wheel. Sax & Kear (r) . . .  . . . . . . . . . . . . . . . . . . . . . . . .  8.017 Pantaloons protector, F. G. Holfmann . . . . . . . . . . . .  198.460 Boot and shoe machines. Z. Beaudry . . . . . . . . . . . . .  198.835 Spark extinguisher. B. V. Crumrine. . . . . . . . . . . . . .  198.796 
Car wheel. Scheibel et al. .  . . . . . . . . . . . . . . . . . . . . . . . . . .  198.691 Paper boards. lining. J. F. & M. Seiberling . . . . . . . .  198.469 ' Brake for machinery, safety. A. A. Frecot . . . . . . . .  198.799 Spine diseases. machine for treating. M. Case . . . . .  198.871 
Carbureter, H. W. Merritt . . . . . . . . . . . . . . . . . . . . . . . . .  198.731 Paper cutting machine, J. G. Morgan . . . . . . . . . . . . . .  198.519 Brush, scrubbing, J. M. Wilkinson . . . . . . . .. . . .  198.828 Spinning mules. Howland & Lawton . . . . . . . . . . . . . . .  198.742 
Carbureters. regulated valve. H. W. Merritt . . . . . .  198.657 Paper feeding machine. L. Morgenthau . . . . . . . . . . .  198.662 Burial vault. portable. J. Chittock . . . . . . . . . . . . . . . . .  198.872 Spring hook. G. E. Perrin . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.813 
Carpet beating. J. P. Prentiss . . . . . . . . . . . . . . . . . . . . . . .  198.679 Pavement. S. E. Gross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198.606 Car coupling. H. J. L. Dette . . . . . . . . . . . . . . . . . . . . . . .  198.736 Steam generator. water tube. W. P. Trowbridge. 198.863 
Carpet fabric. A. Heald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198.615 Pavement. tessellated or mosaic. M. F. Lyons . . . .  198.638 Car coupling, S. N . Keith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.746 Steamer. culinary. H. T. King . . . . . . . . . . . . . . . . . . . . . .  198.769 
Carriage curtain. D. W. Copeland . . . . . . . . . . . . . . . . . .  198,573 Pen. fountain. W. S. Briggs . . . . . . . . . . . . . . . . . . . . . . .  198.484 Car coupling. B. Rowell . . . . . . .. . . . . . . . . . . . . . . . .  198.903 Steel. apparatus for tempering. A. Luttges . . . . . . . .  198.804 
Casting wheels. T. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.707 Piano support. J. Fairman . . . . . . . . . . . . . . . . . . . . . . . . .  198.727 Car. dumping. D. O'Brien (r) . . . . . . . .  . . . . . . . .  . . . . . . . .  8.001 Stone breaker. S. L. Marsden . . . . . . . . . . . . . . . . . . . . . . . 198.849 
Chain machine. L. M. Rumsey . . . . . . . . . . . . . . . . . . . . . .  198.690 Pictures. device for hanging. W. D. Smith . . . . . . . .  198;703 Car spring. G. F. Godley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198,843 Stove pipe expander. H. Imhof . . . . . . . . . . . . . . . . . . . . .  198.886 
Chair, nursery. A. P. Freshman . . . . . . . . . . . . . . . . . . . .  198,491 I Pipe and tube coupling, W. H. Butler . . . . . . . . . . . .  198,726 Car steP register. W. Beeson . . . . . . . . . . . . . . . . . . . .  , , . 198.786 Stoves. P. Symons . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  198.823 
Chair. tilting. D. C. MQeker . . . . . . . . . . . . . . . . . . . . . . . . . .  198,655 Pipe. machine for jointing. M. W. House . . . . . . . .  198.729 Car wheel and lubricator. B. F. Shelabarger . . . . . .  198.819 Strainer, milk. J. D. Sechler . . . . . . . . . . . . . . . . . . . . . . . .  198.905 
Churn, reCiprocating. T. J. Murphy . . . . . . . . . . . . . . . .  198.665 Plaiting machine. C. S. Caple . . . . . . . . . . . . . . . . . . . . . .  198.488 Car windows. screen holder for. E. L. Wallace . . . 198.917 Stump extractor. 1. O. Sailor . . . . . . . . . . . . . . . . . . . . . . .  198.817 
Cider mill. J. Weed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,476 Planter attachment. corn. W. W. S . Kime . . . . . . . .  198.629 Carpet lining, A. Robinson . . . . . . . . . . . .. . . . . . . . . . . . .  198.81R Table. folding. G. A. Trimble . . . . . . . .  . . . . .  . . . . . .  198.826 
ClOCk, illuminated dial. H. J. & W. D. Davies . . .  198.577 Planter, Com anel. cotton. C. Domschlre . . . . . . . . . . .  198.581 Carriage knob. G. L. Crandal . . . . . . . . . . . . . . .. . . . . . .  198.840 Teaching history. etc .• N. Loverln . . . . . . . . . . . . . . . . . .  198.749 
Cloth-finishing machine. Leach & Allen . . . . . . . . . . . 198.463 Planters. marker for corn. C. M. Hoghton . . . . . . . . .  198.514 Casting metals. mould for. A. J. Nellis . . . .. . . . . . . .  198.852 Teeth on a luminum plates. J. T. Thornton . . . . . . .  198.908 
Coal-mining machine, J .. W. Harrison . . . . . . . . . . . . .  198.610 Plow. steam. S. P. Goddard . . . . . . . . . . . .  ; . . . . . . . . . . . .  198.601 Chair. rocking. T. J. Palmer . . . . . . . . . . . . . . .. . . . . . . . .  198.810 Telegraphy. Morse telephoniC. E. Gray . . . . . . . . . . . .  198,738 
Coat hanger. T. Donohoo . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.582 Plow. swivel. J. Hartmann . . . . . . . . . . . . . . . . . . . . . . . . . .  198.611 Churn. H. T. Davis .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198,797 Thill coupling. D. A. Johnson . . . . . . . . . . . . . . .. . . . . . . .  198,808 
Cock attachment. stoP. Denniston & Sinlmons . . . .  198,579 Pocket protector. J. Koehler. . . . .  . .  . . . . . . . . . . . . .  198.545 Churn, J. A. & W. V. McConnell .. . . . . . . . . . . . . . . . . 198.806 Thill couplings. H. U. Upjohn . . . . . . . . . . . . . . . . . . . . .  198.759 
Cock, cylinder. G. M. Weinman . . . . . . . . . . . . . . . . . . . . .  198.526 Post hole and well auger. L. M. Lee . . . . . . . . . . . . . . .  198.517 Churn, J. G. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.906 Time recorder. W. E. Phelps . . . . . . . . . . . . . . . . . . . . . . . . 198.814 
Coin holder. H. E "Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.!S36 Printing machine. rotaTy. W. F. Widmity'er.198.479. 198.502 Churn. rotary box. Isbell & Taylor . . . . . . . . . . . . . . . . . .  198.802 Tobacco, measuring and packing. C. C. Clawson. 198,794 
Corset. L. H. F\)y' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.597 Pulley attachment for gaffs. H , ' Loud . . . . . . . . . . . . . . 198.636 Clamp. Rockwell & Doty . . . . . .  ; . . . . . . . . . . . . . . . . . . .  198.754 Trace carrier and b uckle. J . T. Gathright . . . . . . . . .  198.800 
Couches. head ... action for. C .  Raabe . . . . . . . . . . . . . . .  198.681 Pulleyblock. E. R, Wethered . . . . . . .. . . . . . . . . . . . . . .  198.527 Commode. S. Whitnum . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.865 Trough for cattle. S . •  J ohnson . . . . . . . . . . . . . . . . . . .  198.744 
Cranberry gat)Ierer. L. L. & D. Lumbert . . . . . . . . . .  198.641 Railway cross tie. D ,  Horrie . .. . . . . : . . . . . . . . . . . . . . .  198.618 Condenser. injection. W .  H. Guild . . . . . . . . . . . . . . . .  198.883 Truck, water carrying. Blackman & Griffing . . . . .  198.784 
Crane, trl\veliug, T. A. Weston . . . . . . . . . . . . . . . . . . .  198.718 Railway cT08stle, E . E. Lewis . . . . . . . . . . . . . . . . . . . . . .  198.464 Corn sheller. J. W. Fingar . . . . . . .. . . . . . . . . . . . . . . . . . 198.878 Turnst!le register. B. F. Card . . . . . . . . . . . . . . . . . . . . . .  198.761 
Cultivator. R. T. Bowne . . . . . . . . . . .. . . . . . . . . . . . . . . .  198.563 Railway signal. W. Buchanan . . . . . . . . . . . . . . . . . . . . .  198.449 Corset. C. W. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.881 Umbrella. E. Evans. . . . . .  . . . .  . . . . . . . .  . . . . . .  . . . . . . .  198,841 
Cultivator. J. Higgins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,616 Railway signals, closer for. J. I. CJonklin. Jr . . . . . . .  198.5'72 Cotton cleaner. Desha & Manahan . . . . . . . . . . . . . . . .  198.873 Valve for steam engines . F. B. mce . . . . . . . . . . . . . . .  198,779 
Cultivator. J. S. Johnston et aI . . . . . . . . . . . . . . . . . . . . .  198.624 Ranges. hot water tank ooupling. N. M. Simonds. Cradle, L. J. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.784 Valve for steam engines, R. H. D. Morrison.� . . . .  198,916 
Cultivator. R. H. Slifer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.698 Razor strop. J. S. Fisher . . . . . . . . . . . . . . . . ... . . . . . . . .  198,592 Cultivators. ridging attachment. II. Parker . . . . . .  198.752 WhIffletree hook, D. A. Hagan . . . . . . . . . . . . . . . . . . . . 198,739 
Cultivator, revolving. J. Graner . . . . . . . . . . . . . . . . . . . .  198.540 Refrigerator. E. R {llin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.466 Curtain fixture. G. W. Cornell . . .. . . . . . . . . . . . . .  , . .  198.889 Whiffletree plate and clevis, H. A. Lutt�ens . . . . .  198.771 
Curtain fixture. W. W. Pickford . . . . . . . . . . . . . . . .  .' . . .  198.677 Rein holder. L. Pentz. . . .  . . . . . .  . . . . . . . . . . . ; 198.674 Dental articulator, H. C. F. Oehlecker . . . . . . . . . . . .  198.853 Windmill. A. T. Winehell . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,829 
Curtain fixture. H. T. Raeke . . . . . . . . . .. . . . . . . . . . . . . .  198.682 Road scraper. S. J. Hayes . . . . , . . . . . . . . . . . . .  198.541 Derrick. portable. A. Meharry . . . . . . .. . . . . . . . . . . . . . .  198.895 Wire cloth. C. H. Waters (r). . . . . . . . . . . . .  . . .. . . . . . . . .  B,OOB 
Door checJ.. W .. Von Auer . . . . . . . . . . . . . . . . . . . . . . . . . .  198.553 Rock driiling machine. F. Keenan .. . . . . .  198.625 Desk. school. F. T. June . . . . .  . . . . . . . .  . . . .. . . . . . . 198.922 Wood receptacle. S. H. Bradford . . . . . . . . .. . .. . . .. . . . 198.788 
Drawers. suspensory. M. Krick!. . . . .. . . . . . . . .  . . . .  198,516 Rock drills chuck for. P. S. Buckminster . . .. . .  198.486 Disintegrating or mixing machine. D. C. Ebaugh. 198,764 
Engine. reciprocating. J. Davies . . . . . . . . . . . . . . . . . . .  198.535 Rock drllls. clamp for. P. S. Buckminster . . . . . . . . .  198.4R5 Ditching machine. M. J. Austin. . . . . . . .  . . .  : . . . .  198.785 
Excavator. J. A. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,445 Rolling iron. F. Nevergold . . . . . . . . . . . . . . . . . . . . . . .  198.667 Earth-boriDJt machine, W. H. Yarborough . . . . . . .  198.911 
Fareregister, W. Daniels {r) . . . . . . . . ; . . . . . . . .. . .. . . . .  8.019 Roundabout, F. Mlllward . . .. . .. . . . . . . . . . . ,· . . . . . . . . . .  198,659 Engine, hot air, J. B. Ward . . . ; . . . . . .. .. .. . . ... . . . .  198,827 
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(A copy of any of the above patents may be Jiad by 
remittin!l' one dollar to MUNN& Co., 37 Park .Row, New 
York city.] 
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