




DECEMBER 1 7, 1 887. J 
Graphite Bushings.-Put them on all loose pull�y8. 
Patent Rights for Sate. Apparatlls for building 

Concrete Buildings and Walls. County rights. $50. State 
rights, $500. See deSCrIptive notice in SCI. AMERICAN, 
Mc.y 22. 1886. Send for Circulars. Ransome. 402 Mont
gomery St., San Francisco, Cal. 

Best belt hooks are Talcott·s. Providence, R. I. 
Send for new and complete catalogue of Scientific 

Books for sale by Munn & Co .• 361 Broadway, N. Y. Free 
on applicatitm. 

NEW BOOKS AND PUBLICATIONS, 

SCREW THREADS AND METHODS OF PRO
DUCING THEM. By Paul N. Hasluck. 
London : Crosby, Lockwood & Co. 
1887 . . Pp. 79. 

In this little work. which as regards form is striCtly 
of vest pocket size, is gi ven a practical treatise on this 
important subject, adapted for the mechanic. Dies and 
die stocks. screw cutting on lathes with chasers and 
on engine latheR. and tap making are all succinctly and 
clearly treated. The iliustrations arc nnmerons; they 
are fifty in number. Eight tables of Whitworth and 
other gauges, decimal equivalents. etc .• follow. The 
book may be confidently recommended as a true vade 
mecum to the thiuking machinist. 

THE PRESERVATION OF FISH. By .T. C. 
Ewart. M.D. London : Charles Grif
fin & Co. 1887. New York : Scribner 
& Welford . Pp. ii, 45. 

This valnablc and interesting little monograph treats 
of the prevention of putrefaction in fish. The relative 
keeping qualities of fish caught in different ways, as by 
trawl or hook, are examined,and conclusions reached as 
to tbe best method of catching fish for market. The 
general conclusions are in favor of the hook. Some 
remarkable instances of the disregard fish pay to the 
hook are quoted. Codfish are cited that after being 
held for three weeks on a set line seemed as lively 
and happy after the expiration of the period of . cap
tivity as ever. The great point seems to be that the 
fish needs to have unimpeded gil l action. As long as 
his breathing apparaLus is untouched. he seems not to 
mind the hook. Byron's lines about Izaak Walton. 

..  I wish the crnel old coxcomb iu his gullet 
Had a hook fixed with a small trollt to pull it. " 

lose much of their force in the light of the experiences 
cited by Mr. Ewart. Ou the whole. the book may 
be recommended to all fishers as of very general in
terest and as disclosing a comparitively new line of re
search. 

• ItS 
HINTS TO CORRESPONDENTS. 

NalBes and Address must accompany all ietters. 
or no attention will be paid thereto. This is for our 
informaEon. and not for publication. 

Refere n ces to former articles or answers should 
give date of paper aud page or number of question. 

Inq u l rie .. not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not. a little research, and, 
though we endeavor to reply to all. either by letter 
or in this department, each must take his turn. 

Sp ecial W ritte n I n ro rlDatioll on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scien tific AlBerlcan S U I' pi eIB e n t8 referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
prIce. 

Mlner"l .. sent for examination should be distinctly 
marked or labeled. 

(1) H. P. ,  Jr.-For brown i n g gun bar
rels :  Mix 16 parts sweet spirits niter, 12 parts saturated 
solution of sulphate of iron. 12 parts chloride of anti
mony. Bottle and cork the mixture for a day. thcn 
add WO parts water, and thoroughly mix. Clean the 
barrel to a uniform grain free from grease and finger 
stains. Wipe the barrel with the stainiug mixture on '

a 
wad of cotton. Let it stand for ;U hours. scratch-brush 
the surface and repeat twice. Rub off the barrel the 
last time' with leather moi stened with olive oil. Let it 
dry for a day and r u b  down with a cloth moistened with 
oil to polish. There is an excellent book on gun work. 
the ' "Gunsmith's Manual , "  which we can furnish for $2. 

(2) B. H. K. asks ad dresses of manufac
turers of traction engines, for which we refer him to 
the announcements in our advertising columns. 

(3) I. P.-Soundings in the Pacific 
Ocean have been made to the depth of from 5.000 to 
6,000 fathoms. The deepest sounding known was 
made in the South Atlantic Ocean, being 7.706 fathoms. 
about 8% miles . Iron was used for the sinker; both 
lead and iron sink rapidly to the greatest depths. The 
pressure at a depth of 5 miles is 11.000 pounus per 
square inch. 

(4) T. H. writes : I want to fill a cistern 
with a force pump. a distance or height of nineteen feet. 
Which will reqmre most pressure-to fill from tbe bot
tom or top of cistern. and what is tbe difference? A. 
It takes a trille less power to fill at the bottom. the 
difference in pressure per square iuch being equal to 
forty-three one-hundredths of a pound for each foot of 
distance between the surface of the water in the tank 
and the filling spout at the top of the tank. 

(5) W. S. C. asks : What is meant by 
the crank of an engine heing ahead of the steam? A. 
Crank is ahead of the SLeam when it passes the center 
before the steam port opens. 

(6) J. C . -You may cast solid Babbitt 
boxes on an iron spindle turned smooth aud with a 
slight taper. Paint the spindle with whiting and water 
and heat to tboroug;hly dry the whiting before insert
ing in the iron box. Cast. and when

' 
cold the spindle 

will easily drive out. There are machines for repairing 
val ve seats and disks to be had through the macbinist 
supply trade. Make buffing wheels of sole leather. The 
form of the Iron you have to finish should suggest the 
f9rm of the buJl wheel surface. 

'.dtufifi t �mtritlut 
(7) W. I T. P. - Water gauge glasses 

should not necessarily break oftener after cleaning than 
otherwise. ; Iron rods or wire shonld not be used in 
cleaning the glasses. Better nse a pine stick with a 
wad of cotton cloth upon the end. not large enough to 
press the glass. or a string with a wad tied in the mid
dle, so that the wad may be pulled both ways. The 
peroxide scale . on iron rods or wire is hard and liable 
to make minute scratches npon the inside of the tubes. 
There is always a strain upon the mside snrface from 
defective annealing, which by the least scratch will 
cause fracture. 

(8) C. M. H.--To compute the centri
fugal force of a fly wheel : Divide its velocity in feet 
per second by 4'01, also sqnare of quotient by diameter 
of circle. This quotient is the centrifugal force, assum· 
ing the weight of the rim as 1. Then this quotient 
multiplied by the weight of the rim in pounds will give 
the centrifugal force in pounds. For approximate 
accuracy the center of the rim may be taken as the 
point of measurement. Divide the whole centrifugal 
force by the numbers of arms for the force on each 
arm. or by the area of all the arms in square inches for 
the force per square inch in each arm. 

(9) H. F. B .-The rubber for band saw 
wheels should be made in rings and stretched :on. You 
may also wind the rubber in thin strips around the 
;l(roove with rubber cement. The rubber should be 
what is called pure gum in the trade. Gum and ce
ment can be procured through the rubber trade. After 
winding and cementing the strips as a solid piece. and 
tying the end down. the wheel should be placed in a 
warm place to dry, for a day or two. Leather is some
times used when rubber cannot be readily procured. 
You canno�glne rubber to stand. 

(10) I. B. S. writes : In a railway curve 
say of two miles. the outside rail wonld be abont 150 
feet longer than the inside rail ; now. how does the lo
comotive make the above cnrve, and the ontside drivers 
travel 150 feet more than the inside driv�rs when the two 
drivinl( wheels are compelled to make tbe same number 
of revolutions? A. The wheels slip on tbe rails. the 
slip occurring with the wheels having the least friction 
as governed by the pull of the engine. As. for in · 
stauce. when the engine is pulling hard around a curve. 
the inner wheels slips. When running free with 
steam shllt off, a slight difference in the condition of 
the rail� may make the slip on either side. When two 
or three pairs of driving wheels are connected. the slip 
takes place on all alike. With the standard railroad 
gauge. the difference in the lenl(th of the inner and 
outer rail on a whole circle curve. great or small. will 
only be about 29� feet. Very few curves are greater 
than � of a circle. which will make only about 44 incb 
slip for the whole length of a % circle curve. 

(11) C. H. P. writes : I have a well. dis
tant about 300 feet from a stream of water. The bottom 
of the well is abont 10 feet deeper than the stream; the 
well is used to supply a 15 horse power boiler. bnt the 
supply is insufficient. Canl I siphon water from the 
stream? If so. how? A. Provided that you do not 
have to make the apex of the siplIon more than 28 feet 
above the stream. you can lay the pipe. protected from 
freezing. from the stream to the highest point. There 
insert a tee. and continue the pipe to below the surface 
of thel water in the well. Connect the outlet of the 
tec with the pump. If convenient. place a valve each 
side of the tee in the main pipe. to control the direction 
of the snpply. Make all air tight. open the valves and 
pump the air out. when the water from the stream 
wil l flow to both pump and well. The pump will always 
keep the siphon free from air. Use the same size pipe 
as now used for the well connection. 

(12) F. M. p, writes : Is there anything 
that I can apply to a crank pin bearing of a steam 
engine to keep it from cutting when it gets hot? The 
bearing is brass against steel. Also will said be!l.ring 
have a tendency to wear to an oblong shape ? A. 
Use powdered graphite (black lead) in small quantity. 
mixed with the oil. The trouble may be due to the 
poor quality of the oil used. Much of the lubricating 
oil on the market is unfit for engine bearings. By mix
ing the best lubricating oil that you can get with 
sweet lard oil. you will much improve your lubri
ca,ut. and probably get rid of your trouble. The 
crank p!n has a slight tendency to wear out of round 
by the unequal pressure and abrasion from heating. 

(13) H. M. M. asks how to (look hominy 
to give it a snow white appearance. A. Use hominy 
made from white corn only. Boil in a porcelain·lined 
vessel with water free from iron. 

(14) G. H, P.-Naphtha and gasoline 
are not easily mauaged in a blowpipe for glass. Use 
the best lard oil with a wick * inch in diameter. Use 
a common brass blowpipe fixed to the stand or hench. 
witb a rubber pipe extending down to a tee piece hav
ing rubber valves so arranl(ed as to blow with two 
common honse bellows alternately operated by the feet. 
or you may make a small holder of an India rubber 
bag with a wcight upon it. using only one bellows for 
filling. 

(15) L. P. McC . asks : 1 . Is there any
thing I can apply to the cement coating in mY cistern 
to harden it. or render it so that it will not make the rain 
water hard ? A. Probably your cistern is coated with 
a poor quality of cement. which is partially soluble in 
water. There is nothing better than a lining of pure 
Portland cement. Clean and scrape the walls and bot
tom of the cistern, and plaster with a thin coat of pure 
Portland cement. 2. What is the numher of asteroids 
now discovered? A. There are over 260 asteroids 
known. We have not the complete list to the present 
time. 

(16) D. P. asks about the wages of 
iron puddlers in and aronnd Pittsburg. and whether 
any of them receive from $10 to $12 per day. A. Pud· 
dlers work hard and get' high wages; for a good work
man to earn from $4 to $6 in a day is not nncommon, 
and exceptionally it may 1(0 as high for a single day 
as you mention. 2. Whether there are any coke ovens 
where coke is manufactured for sale without the gas 
being utilized. A. Yes ; iu nearly all of them. 3. 
Whether coal increases in bulk when transformed into 
coke. A. The bnlk increases 20 to 25 per cent. and 
weiiht decreases from 30 to 55 per cent. 

TO INVENTORS, 
An experience of forty years. and the preparation of 

more than one hundred thousand applications for pa
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of tbe United States and all 
foreign countries may be bad on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to. this omce for prices, 
which are low. in accordance with the times and our ex
tensive facilities for conducting the business. Address 
MUNN & CO .. office SCIENTIFIC AMERICAN. 361 Broad
way. New York. 

INDEX OF INVENTIONS 
For which Lettera Patent of' the 

United States were Granted 

November 29, 1887, 
AND EACH BEARING TIIAT DATE. 

[See note at end of list about copies of these patents.] 

Advertising vehicle. J. F. Nichols . . . . . . . . . . . . . . . . . .  373.845 
Animal trap. E. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.135 
Antiseptic solution. C. T. Kingzett . . . . . . . . . . . . .. . . . .  374.125 
Anvtls, tire appliance for, W. Webster . . . . . . . . . . . . .  373,869 
Arc light. C. H. NOble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.129 
Automatic gate. D. B. Beaty . . . . . . . . . . . . . . . . . . . . . . .  874.t:l8 
Axle box. C. H. Shattuck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373.912 
Badge. pall bearer·s. J. E. Grosjean . . . . . . . . . . . . . . . .  373.827 
Bag. J. S. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,037 
Bar. See Clothes bar. Mosquito bar. 
Barrel heater. A. Hime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.069 
Bed bottom. G. S. Lowndes . . . . . . . . . . . . . . . . . . . . . . .  373.900 
Bed pan. C. F. For.haw . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.121 
Belting. machine for stretching. G. F. Page . . .. . . 373.847 
ReveJina- and scarfing machine, Parker & Gun-

ning . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . • . . . . . . . . . . . . . .  373,943 
Binder, temporary, W. Nash . . . . . . . . . . . . . . . . . . . . . . . . .  373,544 
Blind. sliding window. R. M. Wilson . . . . . . . . . . . . . . . .  374.10.5 
Block. See Snatch block. 
Bl ower, fan . W. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374.093 
Body protector. W. Gray . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  374.150 
Boiler. See Steam boiler. 
Boiler tube cleaner, H. L. Currier. ::�:�.--:- :::=::�� . 373,926 
Bolt holes. device for tapping stay. J. T. Con-

nelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373.815 
Boot jack. C. M. Littleton . . . . . . . . . . . . . . .  " . . . . . . . . . . .  374,076 
Boot or shoe insole. J. M. Dame . . . . . . . . . . . . . . . . . . . . . 370.oot 
Boots and shoes, manufacture of, Wood & Brown 314,029 
Boots or shoes, device for holding, W. W. Watts .. 374,0"..3 
Bottle stopper. G. A. Fullerton . . . . . . . . . . . . . . . . .. . . . .  373.973 
Bottle toP. I. Pomeroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373.849. 
Box. See Axle box. Cash box. J ournal box. 

Knockdown box. Musical box. Telephone 
call box. 

Box loop. M. L. Hickle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374.068 
Brake. See Carriage brake. Vehicle brake. 
Brick for paving. c.. J. Dobbs . . . . . . . . . . . . . . . . . . . . . . . .  374.118 
Buckle. R. L. Barney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.088 
Buckle. C. R. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373.976 
Buckle. D. L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.009. �71.010 
Buckle. W. J. Walters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.022 
Buckle and blank, turn. C. H. Williams . . . . . . . . . . . .  313.871 
Burner. See Vapor burner. 
Butter case. A. G. Moyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  073.901 
Button OB stud. W. W. Covell . . . . . . . . . . . . . . . . . . . . .  874.115 
Caloric engine. D. I. Eckerson . . . . . . . . . . . . . . . . .  . . .  373.820 
Caloric engine. G. M. & I. N: Hopkins . . . . . . . . . . . . . .  374.123 
Can stopper. automatiC. W. H. Thayer (r) . . . .  . . . . . .  1u.886 

Car brake. J. J. Endres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.04,1 
Car brake and starLer. E. J. F. Quirin . . . . . . . . . . . . . . .  374.084 
Car coupling. Kirby & Singer . . . . . . . . . . . . . . . . . . . . . . . .  373.!l87 
Car coupling. J. C. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374.087 
Car coupling. F. Roop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373.\J45 

Car coupling, Rundell & Doggett . . . . . . . . . . . . . . . . . . .  373.854 
Car coupling. S. A. young . . . . . . . . . . . . . . . . . . . . . . ... . . 374.030 
Car. dumping. T. Rodger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.006 
Car heater, J. Tyler . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . 874.020 
Car heaters. safety attachment for railway. E. C. 

-

Rowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374.001 
Car motor. street, W. H. Patton . . . . . . . . . . . . . . . . . . . . .  374.081 
Car motor. street. A. L. Rich . . . . . . . . . . . . . . . . . . . . . . . .  373,853 
Car starter and brake. C. Merckelbagb . . . . . . . . .. . . . . 373.994 
Cars. pipe coupling for heating railway, W. F. 

Grassier. . . . .  . .  . . . .  . .  . . . . . . .  . .  . . . .  . . . .  . .  . . . .  . . . .  . . . . 374.059 
Cars. shackling device for street. W. W. Sargent .. 373.!J09 
Cars, ventilating apparat.us for railway, G. I.leve . .  313,898 
Card shuffling apparatus. Tingley & Stetsou . . . . . . .  373.953 
Carriage brake, child's, J. H. Peterson . . . . . . . • • . . . .  374,001 
Carrier. See Mail, parcel, or ('ash carrier. Parcel 

carrier. Parcel or c8sh_ carrier. 
Case. See Butter case. 
Cash box. B. C. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314.149 
Cosh register and Indicator. W. H. Maxwell (r) . . . 10.885 
Casket handle. W. H. Blackford . . . . . . . . . . . . . . . . . . . .  374.110 
Castings, device for truing metal, H. Rung • • . . . . .  373,855 
Cement, manufacture of, S. Lowden . . . • . . . . . . . . . • . .  373,992 
Cbain. W. D. Ewart. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.148 
Cbain and chain making. J. A. Jeffrey . . . . . . . . . . . . . .  373.98.3 
Circuit closer. C. B. Bosworth . . . . . . . . . . . . . . . . . . . . . .  374.036 
Circuit opener, automatic, J. P. Tirrell . . .  ' . . . . . . . •  374,017 
Circular shears for cutting sbells and tubes. B. 

Gruhl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - . 31l.151 
Cleaner. See Boiler tube cleaner. E'eed water 

cleaner. G as burner tip cleaner. 

Clock windmg mechanism. A. E. Hall. . . . . . . . . . . . . .  374.061 
Clothes bar. A. L. Mihills . . . . . . . . . . . . . . . . . . . . . . . . . .  :. 373.843 
Coat and hat hook. F. Taylor . . . . . . . . . . . . . . . . 374.014. 374.015 
Coat· hanger. W. B. Bisbee . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.035 
Combina- machines, appliance for preventing un-

equal wear of leathers of drawing-off rollers 
of. Greenwood & Farrar. . . . . . . .  . .  . . . . . . . . . . . . . . .  373.890 

Conduit or hose. J. Shackleton . . . . . . . . . . . . . . . . . . . . . .  374.089 
Cord or rope. F. M. Beckford . . . . . . . . . . . . . . . . . . . . . . .  373.959 
Corksc,ew. E. D. Williams . . . . . . . . . . . . . . . . . . . . _ . . . . . .  373.872 
Corset. T. P. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373.8&1 
Cotter pins. machine for finishing. J. Adt . . . . . . . . .  374.136 
Cotton, etc . •  machlne for cleaning, J. r.r. Turney .. 374,160 
Coupling. See Car coupling. Hose coupling. . 

Thill conpling. 

Crimping machine. J. Phillips . . . . . . . . .. . . . . . . . . . . . . . 374.082 
Crushing and pulverizln� mill, }'\ M. Davis . . . . . . . .  373,817 
Cultivator, M. Bruner, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373,968 
Cultivator tooth. H. C. Pratt . . . . . . . . . . . . . . . . . . . . . . . .  374.130 
Cultivator. vineyard. H. B. Reed . . . . . . . . . . . . . . . . . . . .  373.906 
Cup. See Oil cup. 
Damper rellulator. F. Leclere . . . .. . . . . . . . . . . . . . . ... . 873.884 
Displaying public announcements, apparatus for, 

L. Tampier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373.951 
Door check. Johnson & Brown . . . . . . . . . . . . . . . . . . . . .  370.984 
Door opener. electriC. A. C. Woehrle . . . . . . . . . . . . . . .  314.028 
Doubletree, S. O. Bortell . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 374.139 
Doubling machine. A. Galbraith . . . . . . . . . . . . . . . . . . . . 374.055 
Dovetailing machine, E. Totman . . . . . . . . . . . . . . . . .. . .  374.018 

395 
Draught indicator for vehicles. W. H. Brown .. . . . .  374,111 
Draught regulator. S. E. Burke . _ . .  _ . . . . . . . . . . . . . . . . .  374.039 
Dress form. W. M. Knapp . . . . . . . . . . . . . . . . . . . . . . . . .. . : 313.1169 
Dress sbield. C. M. A. Campbell . . . . . . . . . . . , . . . . . . . . .  314,040 
Drier. See Fruit drier. 
Drill. See Rock drill. 
Drilling macbine lubricator. C. J. Herrberg . . . . . . . .  313,830 
Drum, R. Wurlitzer . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . .  373,873 
Easel. studio. A. K. Cross . . . . . . . . . . . . . . . . .  _ . . . . . . . . .  874,116 
Electric generator regulator, Sellon & Mordey . . . .  313,859 
Electric lighting, application of accumulators to, . 

T. P. Conant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  378.8&1 
Electric machines, commutator connection for 

dynamo. J. W. Easton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373.911 
Electric machines, windinll armatures of dynamo, 

C. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  313.948 
Elevator. See Water elevator, 
Emulsion to protect fruit trees. T. W. Smith . . . . . . 314.011 
Engine. See Calorie engine. Gas engine, Steam 

engine. 

Engines._steering gear for traction. R. P. Thomp_ 
son . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . .  374.016 

Excavating apparatus, odorless, R. A. McCauley .. 373,938 
�'astening devICe. J. L. Steffey . . . . . . . . . . . . . . . . . . . . . . 373.860 
Faucet and connection, bung, H. P. Gray . u . . . . . . .  873,826 
Feed water cleaner. F. Trowbridge . . . . . . . . . . . . . . . .  373.861 
}""eeding stock, device for, W. Beaty . . . . . . . . . . . . . . . .  37a�877 
Fence post, H. Mater . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . .  3i3,839 
Fences, machine for making wire and picket , E. 

E. McCulley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  374.079 
Fences, stay for wire, W. J. Adam . . . . . . . . . . . . . . . . . .  373,917 

Fertilizer distributer, W. Josleyn . . . . . . . . . . . . . . . . . • .  374,155 
E'iles, machiue for cut.ting the edges of :Oat, C. M. 

�'airbanks . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . 374.051 
Firearm, revolving, J. C. Howe . . . . . . . . . . . . . . . . . . . . .  3�3,893 
�'ireplace heater. J. B. Oldershaw . . . . . . . . . . . . . . . . . . .  373.8!6 
Fire extinguisher, automatiC chemical, E. W. 

Beach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373.919 
Fires in malt, grain, or other mills, mechanism 

for extinguishing, P. J. Parsons . . . . . . . . . . . . . . . .  374,157 

Fishing hook. C. D. LOckhead . . • • . . . . . . . . . . . . . . . . . . .  373.991 
Flush tank. F. Cuntz . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . .  873.885 
Force of a blow, coin operated apparatus for indi· 

eating the, P. Everitt . . . . . . . . . . . . . . . . . . . . . . . . . . .  3i4,05O 

Fruit assorters, feed regulator for automatiC, T. 

Hiatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.153 
Fruit drier. A. Blatchly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3i3.80S 
Furnace. See Hydrocarbon furnace. Liquid fuel 

furnace. 

Ifurnace door operator, J. De Lambert . . . . . . . . . . . . .  3';3,H6o 
Furnaces and steam heating, device for moisten. 

ing the air for hot air. A. W. Schulenburg . . . . .  373.858 
Gauge. See Square gauge • 

Garment protector, A. F. Langdon . . . . . . . . . . . . . . . . . .  373,897 
Garment sLand. W. H. K napp . . . . . . . . . . . . . . . . . . .. . . 318.988 
Gas burner, regenerative, '1'. Gordon . . . . . . . . . . . . . . .  374,058 
Gas burner tip cleaner, J. J.  L1l.wlor . . . . . . . . . . . . . . . .  3i4,075 
Gas burners, cut-01f tor, F. X. Wagner . . . . . . . . .. . . . .  374,096 
Gas engine, C. J. B. Gaume . . . . . . . . . . . . . . . . . . . . . . . . . .  374.066 
Gas extingui sher, automatic, J. Heroux . . . . . . . . .. . .  374,066 
Gas meter, piston , A. C. Christensen . . • • . . . . . . . . • . . 3i3,928 
Gate. See A utomatic gate. 
Gate. J. B. Holton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370.918 
Gearing. H. Essex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374.U6 

Gib and key. T. young . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  373.957 
Goods from shelves, device for liftin2, L. M. 

McLaren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373,939 
Graphophonic recorM. paper cylinder for. C. S. 

Tainter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·874.133 
Grate, fire. Allyn & Evans . . . . . . , . . . . . . . . .. . . . . . ... . . .  373.876 
Grinding m ill, E. Weiss . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.101 
Grip tester. hand. J. M. Reiners . . . . . . . . . . . . . . . .. . . . .  374.008 
Gun, spring, J. }11, Wilson . . • . • . . . . . • . . . • • • • • • • . . . . . .  374,104 
Hanger. See Coat hanger. 
Harness pad. W. S. Webster . . . . . . . . . . . . . . . . . . . . . . . . .  374.024 
Harrow, L. W. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  874,159 
Hat lUling or pouncin� machine, D. W. G itchell . .  3j8,� 
Hats, luring or lustering. D. W. Gitchell . . . . . . . . . . . . 373.889 
Heater. See Barrel heater. Car heater. Fire-

place heater. Steam, hot water, and hot air 
heater. 

Heating apparatus, air, W. D. Smith . . . . . .  � . . .  o . _  . •  874,094: 
Heel stiffener macbine. Fox & Lombard . . . . . . . ... . .  873.821 
Hinge. J. Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37:l.&�7 
Hinge, G. W. \V arner . . . . . . . • . . • . . . . . . . . . . • • . . . • • . . • •  874,098 
Hitching post, E. A. Kinne . . . . . . . . . . . . . . . . . . . . . . . . . .  378,832 
Hoisting apparatus, A. Ray . . . . . . • . • . • . . . . . . . . . • • . . . .  874,085 
Hoisting mach inery, A. Ray . . . . . . . . . . . . . . . . . . . . . . . . .  374,086 
Holder. See Lathe tool holder. Sash holder. 

Tongue holder. 
Hook. See Coat and hat hook. Fishing hook. 
Horometer. electrical. B. M. Hammond  . . . . . . . . . . . .  373,915 

Horseshoe. W. J. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373.001 
Horseshoe nails, machine for finishing, W. W. 

Miner . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37J,996 
Hose coupling. Gleicb & Krause . . . . . . . . . . . . . . . . . . . 373,8'.15 
Hydrocarbon furnace. L. B. White . . . . . . . . . . . . . . . . .  313.955 
Indicator. See Draught indicator. Railway sta-

tion indicator. 
Indicator and advertisll\g apparatus. M. M. Hoo-

ton . .  . . .  . .  . . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373,892 
Insecticide, W. A. Garner . • . • . . • • . . . • • . • . • . . . • • • • •• . .  373,928 
Jack. See Boot jack. 
Jet apparatus. H. D. R. Gumtow . . . . . . . . . . . . . . . . . . . .  373.931· 
Joint. See Stovepipe joint. 
Journal box, C. E. Torrance . . . . . . . . . . . . . . . . . . . . . . . . .  373,866 
Knockdown box. M. A. Hamilton . . . . . . . . . . . . . . . . . .  873.828 
Lace tipping macbine. shoe. II. Thurston . . . . . . . . . . 373.865 
Ladder. W. Horsefleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  378,981 
Ladder, sectional. Hyde & Jones . . . . . . . . . . . . . . . . . . . .  374.154 
Lamp. cycle. II. Serrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373.911 
IJall\p, electric arc, C. A. Homans . . . . . . . . . . . . . . . . . . .  873,934 
IJamp for decorating and illuminating purposes, 

J. H. Barth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313.866 
I,amp or lantern . C. G. Dyo'tt . . . . . . . . . . . . . . . . . . . . . . . . 374.124 
Lamp wick. F. M. Lytle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  378.\lS5 
Land roller. E. C. Derby . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  37£,111 
Lathe tool holder. J. L. Bogert . . . . . . . . . . . . . . . . . . . . . . 373.8711 
Leaf spring. D. P. Clark . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  874.041 
LIght. See A rc light. 
Liquid fuel furnace. C. M. Gearing . . . . . . . . . . . . . . . . . .  31'.051 
LOCk. See Trunk lock. 
Loom for weaving double piled fabriCS, R. Handy 314.064 
Loom letting-off motion. J. Pinder . . . . . . . . . . . . . . . . . .  374.083 
Loom shedding mechanism, A. D. Norcross . . . . .. . .  373,94J 
J.Joom shuttle, A. B. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . .  373,iH3 
Looms. shuttle binder for, W. Kothe . . . . . . . . . . . . . . .  373.896 
TJoung-t?, G. Hoffman . : . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . .  373,977 
Lubricator. See Drilling machine lubricator. 

Pulley lubricator. 

Mail, parcel, or cash carrier. J. F. Muir . . . . . . . . . . . .  318.997 
Malt, grain, and other substances, process of and 

apparatus for cooling and drying, F. W. 
Wiesebrock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374.102 

Manure spreader. H. Watkins . . .. . . . . . . . . . . . . . . . . . . .  314.134 
Measure, shoemaker's, A. J. Delander . . . . . . .  � .. .. . .  378,886 
Medicating water and administering the same, ' 

apparatus for. L. A. & C. C. Harker . . . . . . . . . . . . .  373,iJ3Il 
Meter. See Gas meter. 
Mill. See Crushing and pulverizing mill. Grind

imtmill. 
Mining coat etc .• machine for. p, A. Arp . . . . . . . . . .  374.131 
Moulding appliance. J, Parmelee . . . . . . . . . . . . . . . . .. . . 014.000 
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Mouldin� emery or other plastic wheels, machine 
for, C. Heaton . . . . . . . . . . • . . . . . • . . . . . . . • • . . • • • . • . . • .  J74,065 

Moulding machine, sand, S. J. Adams . . . . . . . . . . . . . .  374,031 
Mosquito bar and carriage umbrella, W. Fo 

Blunt . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  873,8G9 
Motor. See Car motor. Steam or water motor. 
:Musical box, O. P. Lochmann . . . . . . . . . . . . . . . . • . • . . . . .  374,127 

Neckwear fastener, J. D. Gottschalk . . . . . . . . . . . . . . .  373,9.l0 
Nuts, etc., cleaning, J. H. Spencer . . . . . . . . . . . . . . . . .  374,012 
Oil cup, S. D. Mershon . . . . . . .  _ . ,  . . . . . . . . . . . . . • . . . . • • . . 378.995 
Opening and scutching- machine, W. & W. Lord • . . 373,899 

Organ action, electric, H. IJ. Roosefelt . . . . . . . . _ . . . . 3i4.088 

Oyster package, M. H. Dotson . .  . . . . .  . . . . . . . . . .  374,119 
Pad. See IIarnes� pad. Shoulder pad. 
Painting sheet metal roofing, Caldwell & Peter-

son . . . . . . . . . . • . • . • • • • . . . • . . . • • • . • • . . . • • • • • • • • • . • • . . . .  374,112 
Pan. See Bed pan. 
Paper bag machine, T. Baker . . . . . . . . . . . . . . . . . . . . . . . 374,076 
Paper fastener, T. R. Hoffman . . . . . . . . . . . . . . . . . . . . . .  3i4.070 
Paper pulp digester, C. Bremaker . . . . . . . . . . . . . . . . • . .  37:l,810 
Paper, waxing, Wilkinson & McDonald . . . . . . . . . . . .  :174,()'>,..5 
Parcel carrier, J. F. Muir . . . . . . . . . . . . . . . . . . . . . . . . . . . 373,009 

Parcel or cash carrier, J. F. Muir . . . . . . . . . . . . . . . . .. . .  373,998 
Pattern. See Stove lid pattern. 
Pavement, artificial, W. H. Jenkins . . . . . . . . . . . . . . . .  374.124 
Pen, fountain, F. C. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  374.140 
Pianos, balance rail pin for, 'V. A. Church . . . . . . . . .  373,Y''U 
Pipes in dwellings and other structures, cleans-

ing, disinfecting and testing drain. W. D. 
Schuyler . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,003 

Planing machines, feed roner expansion gear for 
WOOd, J. C. Wilcke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373,956 

Planter and fertilizer distributer, potato, T. W. 
Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  373,945 

Planting machine, potato, J. P. Wrba . . . . . . . . . . . . . .  373,916 
Plow, M. J. Hatcher . . . . . . . . . . . . . . . . . .. . . . .  " . . .  . . . .  . .  373,829 
Plow for spreading and trirnming ballast on rail. 

ways, T. Rodger. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  373,907 
Plow, wheel, M. T. Hancock . . . . . . . . . . . . . . . . . . . . . . . . . 374,152 

POCket. pencil. A. M. Roscoe . . . . . . . . . . . . . . . . . . . . . . .  374,131 
Polishing machine, R. B. Codling . . . . . . . . . . . . . . . . . . . 373,882 

Post. See Fence post. Hitching post. 
Power, coin operated machine for testing muscu-

lar, P. Everitt . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  37'4,049 
Power transmittmg machinery, E. Winans . . . . . . . . 374,027 
Press for stampin£r metal seals, etc., A. Rast et al. :n�,906 
Printer's galley, JJ. Baecker . . . . . . . . . . . . . . . . . . . .  374,100 
Printing presses, flier fOT, Johnson & Clemeson . . . 374,071 
Printing surface, W. W. Evans . . . . . . . . . . . . . . . . . . . . . . 374.048 
Prutector. See Body protector. Garment pro-

tector. Telegraph pole protect.or. 
Pulley lubricator, S. A. Morse . . . . . . . . . . . . . . . . . . . . . . . 373,!l40 
Pump, Payne & Krisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373.00.1 
Railway, cable, 'V. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . .  373,97n 

Railway signal, E. Fontaine . . . . . . .  � . . . . . . . . . . . . . . . . .  374.053 
Railway signal, G. A. & D. R. Stedman . . . . . . . . . . . .  374,132 

Railway station indicator, automatic, Bradsby & 
Ha�ee. . . . . . . .  . .  . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  373,961 

Railway switch, E. Fontaine . . . . . . . . . . . . . . . . . . . . . . . .  374,054-
Railway switch, F. C. Weir . . . . . . . . . . . . . . . . . . . . . . . . . 374,099 
Railway ties, attachment for, P. Simler . . . . . . . . . . . 374,000 

Rake teeth, apparatus for forming horse, J .  N. 
Short . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3;.3,949 

Rakes, etc . •  lever attachment for, lJ. F. Oliver . . . .  373.902 

Ratchet and pawl device, A. B. Caoe . . . . . . . . 373,811, 37.;,812 

Refrigerating apparatus, A. J. Chase . . . . . . . . . . . . . . .  374,114 
R:3gister. See Cash register. • 

Regulator. See Damper regulator. Draught reg-u· 
lator. Electric generator regulator. Tempera
ture regulator. 

Riveting machine, C. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . .  373,891 
Rock drill, steam, G. W. Jones . . . . . . . . . . . . . . . . . . . . .  373,894-
Roller. See l ... and roller. Spring roller. 
ROOfing. sheet metel, M. "B'. Kulp . . . . . . . . . . . . . . . . . . . . 374,126 
Sash cord gUIde, �'. V. Phillips . . . . . . . . . . . . . . . . . . . . . .  374,158 
Sash fastener, W. W. Abbott . . . . . . . . . . . . . . . . . . . . . . . .  374,108 
Sash fastener, ",V. C. Johnson . . . . . . . . . . . . . . . . . . . . . . . . 373,985 
Sash fastener, McGrath & Pierce . . . . . . . . . . . . . . .. . . . . 373,993 

Sash holder, C. P. Gay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373,824 
Saw setting machine, J. C. Ballew . . . . . . . . . . . . . . . . . .  374,032 

Scales, electrical indicator for weighing, J. E. 
Tarbox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.D13 

Scarf, Y. HenscheL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37:3,933 
Scraper� road, W. H. Crittenden . . . . . . . . . . . . . . . . . . . .  373,884 

Scythe fastener, T. C. �'i.her . . . . . .  . .  . . . . . . . . . . . . . .  374,052 
Separating and purifying the products of distilla-

tion of WOOd, apparatus for, J. A. Mathieu . . . .  374,078 
Separating substances which volatilize at differ. 

ent temperatures, apparatus for, J. A. 
Mathieu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,(J77 

Hewer trap, H. Textor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373,952 

Sewing carpets, apparatus for, J .  Ekhart . . . . . . . . . .  374,145 
Sewing machine, glove, F. Markgraf . . . . . . . . . . . e . . .  '3-73.93'"{ 
Sewing machines, presser 'bar lifting and adjust-

mg device for, J.  W. Post . . . . . . . . . . . . . . . . . . . . . . . .  373.851 
Sewing machine tension device, J. W. Post . . . . • . . .  373,852 

Shears. See Circular shears. 
Shells, manufacture of, Cayley & Courtman . . . • . . .  374,113 
Shirt loop, J. P. Baumann . . . . . . . .  . . . . . .  . .  . . . . . . . . . . 373,918 
Shirts, press for dampening, L. H. Watson . . . . • . . . .  373,S68 

Shoe last, S. B. McNamara . . . . . . . . . . . . . . . . . . . . . . . . . . .  373,840 

Shoe last and standard, S. R. Garrison . . . . . . .  e o  • • • •  373,974 
Shoes, instep pad for, C. H. Winter . . . . . . . . . . . . . . . . . 374,106 

Shoulder pad for garments, R. M. Eastman . . . . . . . .  374,120 
Show stand for collars and cu1fs, W. H. Gallup . . . .  373,823 
Shutter fastener, J .  B. Kelly . . . . . . . . . . . . . . . . . . . . . . . .  373,956 
Signal. See Railway signal. 
Singeing fabrics, machine for, Sayles & Drown . . . .  3i3,856 

Singeing laces, cloth, etc., apparatus for, Sayles 
& Drown . . . . . . . . . . . . . . . . . . ' "  . . . . . . . . . . . . . . . . . . . • . .  373,857 

Snatch block, T. R. Ferrall . . . . . . . . . . . . . . . . . . . . . . . . . . .  373,972 

Sole linings, tool for inserting, J. Keith . . . . . . . . . . . .  374,074 
Soles alld heels. manufacture of, C. L. Cotton . . . . . 314,042 
Sower, broadcast seed, H. IJ. & G. F. Whitman . . . . 373.870 
Speed governor for elevators, etc., W . .E. Nicker-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 374,080 
Spindle. See Spinning spindle. 
Spinning hemp, machine for, H. S. Dix . . . . . . . . . . . . 373,818 

Spinning spindle and support therefor, J .  
Booth (r) . . . . .  . . . .  . . . . . .  . .  . . . . . . .  . . . . . .  . . .  . . . . . . . . . .  ]0,884 

Spinning spindle and support therefor, G. A. Met-
calf. . . .  . . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373,341 

Sprin�. See J,eaf .prlng. Vehicle spring. 
Spring roller, E. Gres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  874,000 
�quare gauge, T. J. Gillette . . . . . . . . . . . . . . . . . . . . . . . . . . 373,9W 

Stand. See Garment stand. Show stand. 
Steam boiler, H. H. Lindemuth . . . . . . . . . . . . . . . . . . . . .  373,8.36 
Steam boiler, H. WeitzeL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373,954 
Steam engine, G. W. Bigelow . . . . . . . . . . . . . . . . . . . . . . . . 374,034 
Steam engine and shaft hanger, J .  T. Case . . . . . . . . .  3n.880 

Steam engine piston, A. MacLaine . . . . . . . . . . . . . . . . . .  373,936 

Steam engines, apparatus for indica tina- the di-
rection of rotation of. J .  W. Herquet . . . . . . . . . . . 374,067 

Steam, hot water, and hot air heater, combined, 
H. H. Lindemuth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373,835 

Steam or water motor. J. T. Case . . . . . . . . . . . . . . . . . . . . 373,922 

Steam t.rap, W. M. Klinefelter . . . . . . . . . . . . . . . . . . . . . .  37:1,8.13 

Stencil, B. B. I .. owenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373,8.'\8 

�tirrup. J. P. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 3i4.02l 

Stopper. See Bot.tle stopper. - Can stopper. 
Store service appartus, In. Hambujer . . . . . . . . . . . . . . .  374,062 

Store service apparatus for twine, A. J. Chase . . . .  373,881 

Swve lid pattern, E. Evans . . . . . . . . . . . . .  , . . . .  , . . . . .  3U,H1 

Stove pipe jOint, C. H. Sweet . . . . . . . . . . . . . . . . . . . . . . .  373,950 
Strength testing machine, coin operated, R. W. 

Pal(e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373,942 
Switch. See Railway switch. 
Switch bar attachment, F. C. Weir . . . . . . . . . . . . . . . . . . 374,100 
Syringe, E. A. WillialIls . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,026 
'l'able leaf support, If. I.J. Casper . . . . . . . . . . . . . . . . . . . .  373,S13 
'l'ag for carpets, W. W. Fry . . . . . . . . . . . . . . : . . . . . . . . . . .  373,822 
Tank. See Flush tank. 
Target trap, F. C. Hamm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,04.:3 
Tassels and manufacturing the same, netted 

overskirt for, C. W. J ackson . . . . . . . . . . . . . . . . . . . . 373,982 
Telegraph and ot.her poles or posts, manufacture 

of, D. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.103 
Telegraph instrument, C. G. Burke . . . . . . . . . . . . . . . . . 374,0,)8 
Telegraph pole protector, H. P. Copeland . . . . . . . . .  373,925 
Telegraph system, induction, G. '1'. \Voods . . . . . . . .  373,mb 
'relep;rapby, P. B. Delany . . . . . . . . . . . . . . . . . . . . . 37:1,967, 37;),968 
Teleph<:me call bOX, C. E. Scribner. . . . .  . .  . . . . . . . . . .  373,910 
Telephone, mechanical, J. P. Sunderland . . . . . . . . . .  373.862 
Temperature regulator, electriC, W. S. Johnson . . . 374,072 
Thill coupling, W. P. Tracy . . . . . . . . . . . . . . . . . . . . . . . . . 374,019 
'rhrashh.g machine feeder, W. E. Phillips . . . . . . . . . .  378,944 
Tiling, J. H. Cruse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R74,143 
Tire, wheel, C. I. Bush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,,73,m 
Tongue holder for mouth and throat operations, 

D. Genese . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . .  374.122 
Tool handle, W. H. Hammond . . . . . . . . . . . . . . . . . . . . .  S74,OW 
Transplanter, F. E. Smith . . . . . . . . . . . . . . . . . . . . . . . .. . .  374,092 
Trap. See Animal trap. Sewer trap. Steam trap. 

Target trap. 
Tree. See Doubletree. 
Trestle, G. W. Zeigler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,107 
Trimming machine, H. F. Billmeyer . . . . . . . . . . . . . . . . 373,9(',0 
Truck, hand, W. C. Wren . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,161 
Trunk fa8tening, A. O. Buckius . . . . . . . . . . . . . . . . . . . . . 373,S79 
Trunk lock, C. A. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373,863 
Truss, W. Elstun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S7:1,927 
Truss, T. Simmons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,091 
Type writing machine, W. W. Evans . . . . . . . . 37f,046, 374,047 
Valve. H. D. Pearsall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37R,84S 
Valve controlling device, thermotic, H. Deymann 3n,OOJ 
Valve for motors, E. Kaeelowsky . . . . . . . . . . . . . . . . . 374,073 
Valve, three-wns, C. W. Dwelle . . . . . . . . . . . . . . . . . . . . .  373,819 
Vapor burner, W. M. Abbott. . . . . . . . . . . . . . . . . . . . . . . . 37.l,874 
Vehicle brake, M. D. Platner . . . . . . . . . . . . . . . . . . . . . . . .  374,002 
Vehicle spring, E. J. Het's . . . . . . . . . . . . . . . . . . . . . . . . .. . .  ai3,Sal 
Vehicle spring, C. L. Thomas . . . . . . . . . . . .  . . . .  . . . .  3i4,OB5 
Vehicle spring gear, W. Blume . . . . . . . . . . . . . . . . . . . . . .  373,920 
Vehicle wheel. W. D. Misener . . . . . . . . . . . . . . . . . . . . . . .  a74,156 
VelOCipede, D. Horn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '373,980 

Velocipede, H. M. Pope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373,850 
Voting machine. M. H. Coffin . . . . . . . . . . . . . . . . . . . . . . . .  373,S14 
Wagon brake lever. G. J. Riblet, Sr . . . . . . . . . . . . . . . . . 374,001 

Wagon, buckbolJ.rd, C. G. Levison . . . . . . . . . . . . . . . . . . .  373,900 
'Valls of buildings or other structures, means for 

protecting the, G. Richardson . . . . . . . . . . . . . . . . . . 373,946 
Wa�hing machine, A. Burnett . . . . . . . . . . . . . . . . . . . . . .  374,141 
Washing machine, P. McCullock . . . . . . . . . . . . . . . . . . . 374,123 
Washing machin�, W. H. Stigenwalt . . . . . . . . . . . . . . . . 373,861 

Water elevator, S. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  37;),962 

Waterproof garment, H. Judson . . . . . .. . . . . . . . . . . . . . .  373,Sfl5 
\Veaner, calf, R. 1;. Rickman . . . . . . . . . . . . . . . . . . . . . . . .  374,005 
Wells, reamer for boring gas, oiJ, or water, J. M. 

Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  il7;;,908 

Wheel. See Vehicle wheel. 
Wheel blanks, finishing, A. Crah� . . . . . . . . . . . . . . . . . . .  374,142 
Wheel with endless rail, W. Fender . . . . . . . . . . . . . . . .  378,887 

Winding machines, stop motion mechanism for 
yarn, E. A. Moore . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . .  373,842 

Window guard, G. Di Gaetano . :  . . . . . . . . . . . . . . . . . . . .  313,970 
Wire, making part plated, A. T. Wall . . . . . . . . . . . . . .  374,097 
Wire rods, machine for coiling, F. II. Daniels . . . . . .  873,065 
Wire tig-htener. W. Ware . . . . . . . . . . . . . . . . . . . . . . . . . . .  SiS,914 

Yoke. neck, P. W. Corcoran . . . . . . . . . . . . . . . . . . . . . . . .  3,3,S16 
Yoke, neck, H. H . .En�elman . .  . . . . . . . . . .  . .  . . . . . . . . .  374.045 

DESIGNS. 
Brooch, S. H. J,ucas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  17,916 
Costume, girl's, E. L. Jenkins . . . . . . . . . . . . . . . . . . . . . . .  17.912 

Costnme, lady's, II. F. Duke . . . . . . . . . . . . . . . . . . . . . . . . . .  17,908 
Costume, lady's, J. Sheils . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,917 
Finger ring, W. A. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,906 
Game board, N. Kohler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,915 

Hat rack, Howell & Ar.dersgn . . . . . . . . . . . . . . . . . . . . . . . .  17,911 

Medicine register, Chisholm � Johnson . . • . . . . . . . .  17,907 
Stove boards, surface ornamentation of, T. John· 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,91a. 17,914 
Stove. heating, R. Galbraith . . . . . . . . . . . . . . . . . . . . . . . . . .  17 ,oon 
Type ornaments, font of, G. �". Giesecke . . . . . . . . . . . . 17,910 

. TRADE MARKS. 
Books, coupon, H. W. Taylor . . . . . . . . . . . . . . . . . . . . . . . . 1.4,990 
Cigars, Martinez & Co . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . 14,986 
Cigars and manufactured tobacco in a11 its forms, 

and snuff, T. Drysdale & Co . . . . . . . . . . . . . . . . . . . . . . . 14,979 
Ciga.rs, cigarettes, and tobacco, B. Baron . . . . . . . . . . . .  14,973 

Cleaning and polishing preparation, M. D. Fer-
nanzo . . .  . . . . . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  14,98'J 

}l'arm implements and agricultural and other ma· 
chinery and vehicles, T. Drysdale & Co . . . . . . . . . .  14,978 

Glassware. lamps, lanterns, brushes, and all other 
articles for household use, T. Drysdale & Co . . .. 14,980 

Insulated wire8 or electrical conductors, Okonite 
Company. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,988 

Iron and st.eel, cutlery, hardware, locks, and tools, 
bar, plate, and other forms of, T. Drysdale & 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,981 

lliniment, D. Vansickle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,992 
Liniment or salve, N. P. Cleaves. . . . . . . .  . . . . . . .  . . . . .  14,975 
Lotion for the skin. A. S. Hinds . . . . . . . . . . . . . . . . . . . . . . 14,9b5 
Macaroni, vermicelli, and ot.her edible pastes, and 

also preserves, Veuve Garres, J eune, et Fils . . . .  14,984 

Meats, cured and canned, A. Fowler . . . . . . . . . ' "  . . .  14,983 

Mineral water. Apoliinaris Company . . . . . . . . . . . . . .  14,972 
Mineral water, natural, ApolUnaris Company, 

14,970, 14,971 
Mineral waters, H. Ma.ttoni. . . . .  . . .. . . .  . . . . . . . . . .  • . . 14,987 

Soap, J .  Crossfield & Sons. . . . . . . . . . . . . . . . . . . . . . . . . . .  14,976 
Solution for beautifying the skin, liquid. B. �'. 

Downinll, Jr . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,977 

Stays or corsets, H. T. Sykes . . . . . . . . . . . . . . . . . . . . . . . . 14,989 
Tea, I. Boutell Grocery Company . . . . . . . . . . . . . . . . . . . .  14,974 

Tobacco, cnt and plu�, G. E. & G. T. Tuckett . . . . . . .  14,991 

A Printed copy of the specltications and drawing of 
any patent in the foregoing li�t. also of any patent 
issued since 1866, will be furnished from this office for 25 

cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 

Broadway, New York. We also furnish copies of patents 
granted prior to 1866 : but at increased cost, as the 
speCifications, not being printed, must be copied oy 
hand. 

Canndian Patents may now be obtained by the 
inventors for any of the inventions named in the fore
going list, provided they are simple. at a cost of $40 
each. If complicated, the cost will be a little more. For 
full Instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may aleo be obtained, 

Insi d e  ."age, each inaertion D _ • ,.:i cents R line. 
Back Pave, each i n sertion .  - - $1 ... 00 R line.  

The above are charges per agate line-about eight 
words per line. This notice shows the width of the line, 
and is s.�t in agate type. Engravings may head adver
tisement"i at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at publication office as early as 'l'hursday morn
ing to appear in next issue. 
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SEBASTIAN, MAY & CO'S 
1mprQve� Screw Cuttlllg 

LAT:S:ES���e� 
Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama
teurs' outfits. Lathes on trial, 
Catalogues mailed on application 

1 65 W. 2d St., Cincinnati, 0 
-------- ---------

" M O RAL : I N S U R E  I N  T H E T RAVELE R S . "  

SUPERIOR iIiQ Stationary Engines 
wi t h  Plain and A u tomn. ... 

. 
. . , tic U ll l -off: Ver t ical and 

H orizon t a l .  --; Penna. Diamond Drill Co., � - Birdsboro, Pa. 

PNEUMATIC DYNAMITE TORPEDO 

',TEAM E N G I N ES.  
Horizontal and Vertical. 

D l' e d 2" i  n J,f llf acb i n e ry, 
Flou ]'� J)o,vdcl', tS l n t f"  nnd 
F l i n t lU i l l lll ncb i n e l'Y, Tur
bine  Watel· \, heel". 
York M.fg Co., York, Pa. U. B. A. 

Gun.-An exhaustive account of this new weapon and THE MODERN ICE YA CHT. - BY 
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��o�Js:Jo��n�!!?t: ����!fr: Geo. W. Polk. A. new and valuable paper. containing 

with 6 figures. Contained in SCIE:'\TIFIC AMEBICA.N SUp- full practical directions and specifications for the con
PLEMENT, 1'<:O. 593. Price 10 cents. To be had at this strnction of the fastest and best kinds of lee Yachts of 
office and from an newsdealers. the latest, most approved forms. Illustrated wIt.h en .. 
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INGERSOLL ROCK DRIU, CO. ,  TIFIC AMEHICAN �UPPJ,E"ENT, No. 6·l4. Price 10 
10 I' ARK l'LACE, NEW YOUK. cents. To be had at this office and of all newsdealers. 

I m p roved " Ecl i pse " 
� <> c :a;,  X> � Z z. L I!iII . 

For Minmg, 'I'unneling, Shaft· 
Sinking, Quarrying, Submarine 
dril ling, and for aU kinds of rock ex
cav3.tion. 

h Straight IJine "  AIR COMPRESS· 
OR8, Boilers. Steam and Horse Power 
I-Ioistg, Electric Blasting Batteries 
and General Mining Machinery 
Send for full descriptive Catalogue 

ARTESIAN 
Wells. Oil and Gas Wells, drilled 

rl ;6&)l��:� �:�o
d
:ifa�u��:� 

�1.�f�l c���feinJmr:?��t 
able Horse Power and Mounted. Steam Drilling Machines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. 

N O T E S  ON T H E  PANAMA CANAL . -A 
Piel·ce���Eyx

O
c��atorCo. 

paper by R. N. Boyd. M. lnst. C:E.,describing the present 
condition of the work on the Panama Canal ,  and di8cus- 1 F AC-SIMILE copies obtained to an unlimited extent in Sing the question as to t.he time it will take to comnlete indelible black by the 
ti!e work at the present rate of progress. Illustrated EeL IPS E copying apparatus, equal to the WIth a map. ContaIned in S(,IEl"TIFIC AMEHI<'AN S lTP- finest lithographic work PLEl\1 K�T, No. tl9f;. Price 10 cents. To be bad at this SpeCimens free. 

t 

offioe and from aU newsdealers. FELIX F. DAUS & Co., 21 Beekman Street, New York. 

TO A M ERIC A N  MANUFA CTUR ERS 
Wishing to  open business with India, please eend price 
lists of real aluminum gold jewellery, a.nd all sorts of 
fancy goods, curiosities, and latest novelties, scientific 
instruments, nnd toys, etc., to Itt. KA N il:  & COllI. 
.PA N Y , 1 3Jc 1).al k " de vo Road. Bombay. 

C A S TING METALS UPON COMBUSTI-
ble Materials.-A paper by A. E. Outerbridge Jr., de
scribing a process of casting iron and other metals upon 
lace, embroideries. fern fronds. and other combustible 
materials. With " i l lustrations. contained in SCIENTI .. 
FTC AMEUTCA.N SUPPLEME:'\'T, No. 60 1 . Price 10 cents. 
To be had at this office and from all newsdealers: 

Eight Light Dynamo 

THE COPYING P AD.-HOW TO MAKE and how to use j with an engraving. Practical dir ections how tq prepare tq.e gelatine pad, ar.d also the an; line ink by WhICh the copIes are made ; how to apply the written 
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6· 4.3S. Price ]O cents. For sale at this Office and by ali newsdealers in all parts of the country. 

O I L  E N G I N ES.  For Printers, Steam Yachts, 
pumping water,sawin.'{wood, making ice-cream, Carpen_ 
ters, Mechanics. ] to 5 H. P. 
}�uel. Kerosene. No dust. Automatic in fuel and water 
supply. Illustrated Cata
logue free. l\lention SCIEN
TIFIC AMERICAN. 
SHIPMAN ENGINE CO. 

92 .J;?earl St., Boston, Mass. As lIIustrated in Sci. Am. of 
April 23 and RO. 1887, and in Sci. I Am. Supplement, July 2, 1887. SYSTEMS OF DISTRIBUTION OF 
tomplete �Iaeblues or ta't-

. 
Electricity.-·A lecture by Elihu 'I'i!omson, .delivered in 

lugs furnlsbed, also Wire t�:!�i��1����g��i8�r�·seir.,�.
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for the same. �
i
��t:���

e
drS�����

i
�.

ed
\frrt� 

t
��

i
����:�

tag
��:ii1n

d
e
I
�
a
� Address W. S. UI,...1I01', SCIENTfFI" A MEHICAN SUPPI;""E"T, No. 603.  Price 

95 GRAND AVE., 10 cents. To be had at this office. and from all news-New Haven. Conn. dealers. 

MACHINERY PAL ACE OF THE PARIS 
Exhibition of 1889.--Description of the main gallery of 
the machtnery Palace, and ot the 362� foot trusses 
which are to be used in its construction. With 2 en
gravings. Contained .in SCIENTIFIC AMIUtJCA N Sup
Pr..,M.,"T. No. 594. Price 10  cents. To be had at this 
office and from all newsdealers. 

STEIM PUMPS for Hot or Cold, Fresh or 
Salt Water; for Oils, Naph

tha, Tar' for Cane Juice, Liquors. Syrups, Scu m ;  for Am� 
monia, Alkalies, Extracts, Acids; for Thick. Volatile, Vis
cous or Foul Liquids, etc. Vacuum Pumps of the 
highest efficiency. Filter Press Pumps. Air, Gas 
and Acid Blowers. Air Compressors. Etc. 
BUILT BY GUILD & GARRISON, Brookiyn, N. Y. 
PHTHISIS.-'-A PAPER BY DR. H. C. 
WOOd. describing in detail the new treatment of con· 
sumption by sulphureted hydrogen. Contained in SCI
ENTIFIC AMEUICAN  SUPPLE:\I ENT. No. l)94.  Price 10 
cents. To be had at this office and from all newsdeal
ers. 
EXCELLEN'l' BLACK CUPIES of anything writtm or 
drawn with any Pen (or Type Writer) by the Patent 

AUTOGOPYISTLi8:�%r�';,'h��led
. 

by 
SpeCImens F ree. 

AUTOVOPYIST Co., 166 William Street, New York. 

SUNLIGHT COLORS. - A PAPER BY 
('apt. W. De W. AbMY, explaining the cause of the 
red appearance of the sun in a fog. With 2 illustrations. 
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from aU newsdealers. -------------------------------!tRINT PRESS $3. Circular size $8. News
paper size t44. Type setting easy, 
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CARDS &c., to factory, KELS�JY & CO. 
MerIden, Conn. 

ELECTROTECHNICS, DEFINITIONS 
and Designations in .-A list of the symbols proposed by 
Mr. Jamieson for electrical units, magnetism, and elec
tric measurements. With 4 figures. Contained In SCI
JliNTIF IC  AME l l ICAN SUPPI,}:I\1 I�NT/ No. a9�. Price 
10 cents. To be had at this olllce and from all news
dealers. 

p aUTOgraphs, Drawing-s, and desct'iption to make and 
use my Electric Storage Battery. Bv mail , $ 1 .00.  Ad· 
dress C. A. SMY'l'H, P. O. Box 30, Momence. Illinois. 

S C I E N T I F I C  B O O K  
C A T A L O C U E , 

UECENT L Y  P U H I,I,... H ED. 
Our new catalogue containing over 100 pages, including works on more than fifty dift'erent subjects. Will be mailed tree to any address on application. 
MUN N & CO • •  Publ�shers Scienqfic American, 

a61 Broadwny, N ew YO I·k. 

�Q HAN� MA�HINERY N.Y. �l���r.;'::'y\)epot, 
Bridge Store No. 16, 

Frankfort Street, N. Y. 

TRAMWAY, FLEXIBLE GIRDER.-DE-
scription of an improved system of constructing a modi
fication of the well known and extensively used tope or 
wire tramway. With 21 figures. Contained in SCIENTI
FIC AMERI CAN SUPPLEMEl1T, No. :1 9 ;) .  Price 10 cents. 
To be had at this office and from all newsdealers. 

B A R R E L M A C H INERY. 
E. & R. HOUIES, 

BUFFALO, N. Y. 

8�E ] ELECTRIC LICHT 
Best Plain or Colored LANTERN SLIDES. 
L. J. MARCY. 1604 CHESTNUT ST • • PHILADELPHIA. 

To Business Men . 
The value of the SCIENTIFIC A l\IERICAN as an adver

tising- medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It g-oes into a11 the States and 'rerrito
ries, and 1S read in all the principal.libraries and reading 
rooms of the world. A business man wants something 
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advertises in the SCIENTIFIC AMEHICAN. And do not 
let the advertising agent intiuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN. when 
selecting a J ist of publications in wu tcn you oeClde It is 
for your interest to advertise. This is frequently done. 
for the reason taat tne agent gets a larger commiSSIOn 
from the papers having a smull Circulation than is allow
ed on the SCIENTIFIC AMERI<' AN. 

For rates see top of fir�t column of this pag-e, or ad
dress 

MU NN  & (lO •• Publish prs, 
361. Uron dwaf. New yo .. ll . 

E L E CT R I C  L I C H T  A N D  POW E R .  
Edco System of Arc and Incandescent I.Jighting. Direct 

or in connection with the StorSlge Ba.tteries 
of the Electrical A ccumUlator Co. 

Dynamos, Motors, Lamps. Batteries, and General Elec-

Electro-DynamiC co��::'y���fI6��ter St., Philadelphia. 

© 1887 SCIENTIFIC AMERICAN, INC.



A New and Exhaustive Book on Animal and Vegetable Fat8 and Oi18 and on Artijicial Butter, Oleomargarine, etc., and on Lu· 
brieantB, and ()ZQkerite. 

The nwst Oomplete and Valuable Treati8e in the 
English Language. 

Br�nnt'a Anim�l �n� Vlglt�D11 r�ta 
and Oil � , and L ubricants, etc. 

A Practical Treatise on Animal and V �getable Fats 
and Oils : Comprising botb Fixed and Volatlle Olls, 
their Physical and ( ;hemical Propertles. the manner or 
Extracting and Refining them, H.nd ,Practical Rules for 
'resting them ; as well as the Manu.!a.ctnre C!f Artificial 
Butter Lubricants, including :\l inera.I LubnC8.ting Oils, 
etc., and on OZOlrerite. Edited �hiefty from the German 
of Drs. Karl Scbaedler. G. W. Askin.on, and Richard 
Brunner with additions. and Lists of A merlca.n Patents 
reIating 'to the Extra�ion]. Rendering:. Rpfinin� • .De ... 
composing, and Bleachmg: or Fats afl d Olls. .By Wllham 
1'. Brannt, one of tbe Editors of . , Tbe Techn!'-Chem
leal Receipt BOOk." 11lustrated by 244 engravIngs. In 
one volume. Bvo, 1:19 pages. 

Price $7.50, by 'lIU1;iI, jree oj postage, to any address in the 
W.t;.�TRACT OF CONTE'TS. - Part I. Fixed Fats and 
Oi ls. Chapter I, Sources of }<'at3 and Oils. II. Pbyslcal 
Propertles of Fats and Oils. III. Chemical Con�titution 
of �'at8 and Oils. I V. Manner 0 f ObtBining Fixed Oils. 
V. M�mner of Obtaininfl }j'ixed Oils. VI. Purification of 
Oils. VlI. Rendering of Tallow. VIII. Refining Tal
low (Hardening. B leaching. ) IX. Descriptions. Proper
ties, AdulteratIOn, etc . •  of Oils and Fats. X. Waste 
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Oils and Fats. XIII. ManufactUre of ArtifiCial Butter, 
Oleomar!<llrine, etc. Part n Volatile or Essential 011s. 
Cbapter XIV. Properties of Volati l e  Oils. XV'. Manner 
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atile Oils. Part III. Lubricants. Chapter XVIII. Prop
erties and Effects of Lubricants. Comparison of Lubrica-
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bricants. Appendix. Ozokerite or Mineral Wax::. its Oc
currence, Properties, Com

i
osition. and Technology, 
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ur �'he above or any .J! our Books sent by mail free Of Posta{Je, at the publication price, to any address in the 
wor� An illustrated circular oj 8 pq,ges quarto, gi'V'iing the full 'Cabl. nf Cont ... t. (the j()regOing Nt beinQ merely a &rief abstract), 'Will be .... t jree oj postage to aTlly one in 0JrI!IJ 
part of the world, who will apply by lett .... 

H E N R Y CA R E Y  B A I R D  &. CO., 
Industrial Publishers, Booksellers, and Importers. 

81 0 Walnut St •• Philadelphia, l'a .. U. !!Ii • •  -\ .  

Established b y  EDWARD 1 .. YOUMAN S. 

T H E  

P o p u lar  Sc i e n c e  
M o nth ly. 

EDl'I'ED BY W. J. YOI'llIANS. 
Is filled with scientific articles by well known writers on 
subjects of popular and practical interest. Its range of 
tODics. which is widening with the adVance of science, 
comprises : DomestiC and Social Economy ; PoUtical 
SCiencE', orthe Functions of Government ; Pyschology 
and Education j Relations of Science and Religion ; 
Conditions of Health and Prevention of Disease ; Art 
and A rchitecture in Practical Life ; Race Development; 
Agriculture and Food Products j Natural History j Ex .. 
ploration i Discovery, etc. 

In volume XXXII, wbich begins with tbe number for 
November, 1887, Professor Joseph Le Conte will discuss 
the Relntions of Evolution and Religion, and the Hon. 
David A. Wells will continue his valuable }Japers on Re
cent Economic Disturbances. The volume will also 
contain illustrated articles on Astronomy. Geography, 
AntbropolJgy, Natural History, and tbe Applications of 
Science ; and will be enriched with contributions by 
Professors J. S. Newberry, F. W. Clarke. N. S. Sbaler, 
Mr. G rant Allen, Mr. Appleton Morgan, and other dis
tinguished writers. 

It contains Illustrated Articles,Portraits, Biographical 
Sketches ; records tbe advance made in every branch of 
science ; is not technical i and is intended for non�sci· 
entitlc as well as SCientific readers. 

No magazine in the world contains papers of a more 
imttructive and at the same time of a more intere'sting 
character. 

D. APPLETO N & CO., 
:1. .  CI &; 5 :SOND ST:REE'J:'. 

NE W YORK. 
Sinlrle Number 1i0 ceuts. 

Yearly Subscriptiou, $1i.00. 

"The Electrical World." 
TilE 1'1 () N E IUt Weekly Electrical Journal of 

America. Edited by experts. Noted for explaining 
Electrical Principles. New Inventions, etc., in simple 
Rnd l"RSy langllaa e, free from technicalities. Able, 
original articles, handsoluely and copiously 
illustrated. All the news and progress in 'l'elel{ra
phy, Telephouy, Electric I.ighling. the ),lectric 
Motor, Storall"e Batteries, etc. First nud full
est descriptions. with cuts, of new electrical inven
tions. Cheapest and largest circulating journal of its 
class in the world. Indispensable to al l interested 
in electrical matters. \Veekly ;  �S pages ; size 
of SCIENTIFIC AMERICAN. Snbsc" iption $3 a yen.'. 
Your Subscription is Soliciud. Sample copies mailed 
free. W. J. JOHN",TON, Pnblisher, Pouer 
Bnilding, New York. 

£ERFEC7' 
NEWSPAPER FILE 

The Koch Patent File, for presernng newspa.pers, magazines, and pamphlets. bas been recently improved 
and price reduced. Subscribers to the SCIENTIFIC A.M. ERICA.� and SCIE�TIFIC AMERICAN StTPPLEMENT can be 
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r f!·;gJ�1g: " SCIENTIFIC AMERICAN," in gilt. Necessary for every one who wishes to preserve tlie paper. Address 

l'ItUNN & CO., 
Pnbllshers ScnL''TIFIc AlIumIaAlr. 

CONSU M PTION,:!'o�:���;�� 
A late discovery. Sample bottlesfree witbtreatlse ccntalnlng 
rlirecti"..,s for home treatment. Give express office. DB. WlIl, F. G. NOETLlliG &  co., Ea.tHampton, Co ..... 

Holding Serew Driver. 
Wallen's Patent. 

Sample by mail ,,0 cents. 
& BERKELE COMPANY, Sole Agents, 

77 Cbambers 

HARRISON CONVEYOR ! 
Ha�:rrmg Grain, Coal, Sand, C lay, Tan Dlrk, ( inders, Ores, Seeds,&c. 
6t����. 1 BORDEN, SELLECK & CO. , { MJ!�'�':,rs, 1 Chicago, ilL 

HYPNOTISM IN FRANOK -A N I N-
teresting review ot the present status of this subject, by 
Max Dessoir. Contained In SCl If.NTTFIC AMERICAN Sup
PI,EME"'l" NO. 6 ]  3. Price 10 cent •• To be had at this 
o�ce and from all newsdealers. 

SEVERN AND MERSEY TUNNELS.-
Full description of th!,se two Imp.ortant engineering 
works, with two engraVings. ContaIned in SCIENTIFIC 
C":'���tM,:r�Al����n'r��' :W!'ws��il�:�. 

cents. To 

Two-Horse Power Engi ne. $75. 
WiTH STEEL BOILER, $150_ 

Cheap, Reliable, Safe. 
Automatic Boiler Feed. Auto

matic Pop Safety Valve, Steel 
Boiler. Cost of runing guaran
teed not to exceed three cents 
per hour. Nothing equal to it 
ever before offered for the price. 
Larger sizes equally low, Send 
for free descriptive circular. 
CRAS. P. WILLARD & CO., 

236 Randolph Street, Chicago, ill. 

FIRE-BRICK.-BY R. A. COOK, A.M,  
An interesting description of the mjning of fire clay and 
the manufacture of fire brick at M t. Sav�e, Ma.n:land 
where Is located one of tbe larges!' establishments in 
��iE����� A �:�ig� t$r\!t�t�����:�� o. �:r��i
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10 cents. To be had at tbis office and from all news
dealers. 

COl l trnctor� alld Uui.lders, Vnbh�et 
Mal[e l'M, , ' nd  m f>t n l  Wnrl,el's, by US1Dg 
outfits of BARNES' PATENT y' 

FOOT-POWER MACBINER • 
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means for doing their work. Also LE"""...,'I!' 
for industrial training in schools 
and homes With them, practical 
journeyman's trades can be acquir
ed. Catalogue free. Address 
W. F. & JIIHN BA RI'iES CO. 
1 99!) Ruby I"t., Rockford, II I .  

GHARTER'S GAS ENGINE. 
The safest, most rella·ble and economical Motor in 

e:x:1stence. 
Independent of Gas WOI'ks and llIacbines. 

2 to 25 H. P. So it can be used an'IfWhere. 
M a kes its Own Cas 

A T  COST OF ABOUT 
61) cl'nts per M Feet. 

A SavinI< of 25 to 85 per cent 
g"uaranteed over aU other Gas 
Engines. 
Cbicago Agent : H. H. LATHAM, 

42 Dearborn Street. . 
New York House : 

12 Cortlandt Street.. 

Wil liams & Orton Mfg. CO. 
P. O. Box 14B. STERLING, ILL. 

WEIT.YER PATENT FURNACE 
BOlLERS ' OF EVERY DESCRIPTION.  

IDE AutomaHc Engines, Traction and Portable Engines 
STE4.l.\IL �C>.A..::J:) �c>x...x...E�&. 

Mannfactured b y  Fou n d ry and M a ch i n e  Department,  Harrisburg, Pa.. U. S. A. 

THE BARAGWA.NATH STEAM JAClKET 
Feedwater Boiler and Purifier. 
Bonsthe feedwater. Keeps the boiler clean. 

Saves boiler repairs. Saves from ]5 to 40 per 
cent. of fuel. Large heating surface. No ra.
diating surface. No back preSfJure. Thor:. 
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WM. BARAGW AN ATH & SON. 40 West 

Division Street, Cblcago, ill. 
J AS. B. CROUTHERS, M. Ill., General lllast

ern Manager, 112 Liberty S�eet. New York. 

W!TF.RBURY MAl.LEA IILE IRON ()OlllPANY, 
WATE R B U R Y, CON N. 

A N D  
MALLEABLE 

GRAY 
CASTINGS. 

IRON 

FITTIN GS Cor STEAM, GAS '" WATER. 

W 
Encyclo-

E 
Diamond 

L 
Book free, 

L pedia of Drills and 25C. for 
'JOO Engrav Lightning mailing it. 

ings of Hydraulic American 
W E L L WELL Woll Works, 

T O  0 L S, Macbines. Aurora. Ill, 

� New Catalogue of Valuable Papers 
contained in SCIENTIFIC AMERICAS SUPPIoEMENT, sent 
free oj charge to any address. M UNN <II: CO •. H6l Broadway. N. Y. 

Telegraph and Electriea1 
Xedical Batt!Jl�fe!t!¥odels, Expert. .nental Work, and fine brass castings. Send for p,I!otalogue (J. E • .JONES& OliO. <Jlndllna&l, 0-JUs Impoortaut to us tha.t you mention this pa.per. 

BRASS WORK Mod�18 & Small B1"II88 WOrk 
a specialty. 

Batl.factlon G .......... teecJ. • T. L. McKEEN. 
East o n ,  Pennsyl1/4lnla. 

EVERY llSER OF M,\()HINERl 
SHOULD LEABN 

How to Use Loose Pulleys, 
U seful lnformatlon on this SUb:lect Is given In our "CatalOgllA No. 65." Sent free to any address. 

VAN DUZEN & TIFT, CInCInnati. O .  

OOOOAINE.-DESCRlPTlON OF D R .  J.  
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��1s 8o�.lfI'� SOIENTIFIC AMERICA N SUPPL>:1>fENT, No. 61!l. Price ten. cents. �'o be had at this 01llce and from aJl news· dealers. $75 A MONTH :��v:Xte����s t�

a
i�lI�':!r goods. No capital required. Salary paid ' monthly. Expenses in advance. Full particulars 1'ree. We mean what we say. Standard sn� Ware Co., Boston, Mass. 

DIES made and sheet meta.! puncbed and formed to 
Order. Novelties manut'd. Weston & Co., Syracuse, N.Y. 
I WANT to buy Rome specialty patent. or wOnld 

manufacture on roy8.1ty. Give description 
orsend patent. Address F. D. CUM MER, Cleveland, O. 

HO W TO :MAKE AN INCUBATOR.-I 00 PER ro�C::�*.s��1tf� ... � lc�lf� = d��ct1o"�,:iIl�st
r
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� CENT Geuuine Electric Belt .. , BI'ush- , ScU;NTIFIO AKERICAN SUPPLF.MENT, No. ti I �. Price I es, etc. Lady agents wanted for Electric Corsets. �iCk l().oent.. To be bad at this office and from all news-sale�. Write at once for terms. Hr. Scutt, 842 B'way, . Y. d_e_a_l_e-.:r8_. _____________ _ 

Spons' Hou15ehold Manual a treasury of Domestic Re
ceipts, With full instructions for the most healthful 
and economical arrangement of every department. An 
every-day book for the careful housewife. 998 page�,. 
witb 200 illustrations. Price $:J.OO, express prepaid. De
scriptive circular on applica,ti�n. 

E. & F. N. ", I'ON,  31i lllu'l:"rny St., :New Yorl •• 

Pl·oposa"� 1'01' 'l'ools {'Ol' the Navy "\)'"nl'd� 
Ht'ooklYII , Nelv York.-NAVY DEPARTMENT, 

� .. \�m'i,�1�':,��I�ed
C
,ji �g:''''B��a;�n:�i��'itlei\ ��fg�k 

noon , on Monday, the sixteentb day of January
h

1888, at 
which time and place they wHl be opened in t e pres' 
ence of attending bidders, for furnishing t09ls and ma
terials required by the Bureau of ConstructIOD and Re
pair and for the delivery of tbe same at the Navy Yard, 
Brooklyn, New York . Printed schedu)('s, 
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bidders can be obtained by regular dealers in. or manu
facturers of, the articles required, on appl ication to the 
Commandant of said Navy Yard. Proposals must be 
made in duplicate, and enclosed in sealed envelopes 
marked U Proposals for Tools for the Navy Yard, Brook
lyn New York." and addressed to the Secretary of the 
Navy Navy Department, Washington, D. C. All bids 
must 'bP. accompanied by either plans or descriptive cuts 
of the principal tools which the dealer o1fers to furnish. 
The Secretary of the Navy .reserves th� ri�ht. to nject 
any or all bids. in whole or III part. as. 1n hlS Judgment, 
the interests of the Gove:rnment may require. 

D. B. HARMONY. Acting Secreta,y of the Navy. 

ProposnlM for IH nchi De Tools for the Ordnnnce 
Gun-�lttlPs.-NAVY DEPARTMENT. 'V.ASHING'],ON, 

D. C., NlYVcmber 2, 188"i'.-SeaJed proposals will be re
ceived at this Departme.:lt, until Ii:! o'clock noon •. on 
Thursday, the 5th day of .1anuary, 1888, at which time 
and place they will be opened in the presence of bid
ders, for furnishing the necessary materia.l and labor 
and constructing' eleven (11) 6-inch gun lathes and ODe (I) slotter, and for tbe delivery and erectIon of tbe same 
in the Navy Yard, Washington, D. C., in accordance 
with plans and speeifications, coptes of which, to.l!ether 
with all other information essent1al to hidde� may be 
obtained at the Bureau ot Ordnance, in this Dppartment. 
Proposals must bemade in duplicate, in acoordance with 
forms which wil l be furnished on applioation to the 
Bnreau of Ordnance, and enclosed in  envelopes marked 
U Proposals for 6-inch Gun Lathes and f'lotter." and 
addressed to the Secretary of the Navy, NBVY Depart
ment, Washington, D. C. The Secretary of the Navy re
serves the right to reject any or all bIds. fl.A. in his 
judgment. the intere�ts of the Government may reguire. 

D. B. HARMONY, Actin{l Secretalry of tlie NlWIJ. 

Propo�n l s  for lllncbine Tools for tbe Ur(lnnnce 
(� ull-Sh()Ps.-NAVY J)EPAH'l'MEN''l', WASHING'I'ON, 
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Thursday, the 1st day of March. 1888, at which time and 
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constructing" sixteen (1G) 16�inch gun lathes. Rnd for the delivery and erection of the same in the Navy Ya!d, 
Washington, D. C., in accordance with, plaos and s1?ecifl� 
cations, copIes of which, together WIth all 9ther mfor� 
maUon essential to btdder:s, may be obtamed at the 
Bureau of Ordnance in this Department. PI'UPosaIs 
must be made in duplicate. in accordance with forms 
which wiU be furnished on application to the Bureau of Ordnance, and enclosed in envelopes marked .. Propos
aJs tor It)�inch Gun Lathes," Hnd addressed to the Hec-
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any or all bids, as, in his judgment, the interests of the 
G
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b�'l":�Iifil:UJ�'¥�".4.ettn{l Secr<.taru at ,lie NOOU. 

VALUABLE 'B O O KS 
--F O R --

HOLIDAY PRESENTS. 
AmeJ'ican llTechnnical Dir,tional'y. -A  Descrip

tive Word Book of Tools, Instruments, Macbines, 
��'W��.
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:New �J echanicn l Dlctionnry.-A Description of 
'rools, Instruments

a 
Machines, Processes, and En

gineering. with In exical References to Technical 
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EIIl'ycIopedia.-Dlck's Encyclopedla of Practical Re
ceipts and Processes. Containing 6.422 PracUc8.1 .Re
ceipts. Written in a pJain and popular manner. and 
illustrated with explanatory wood cuts. Being a com
�

ehenstve Book of Reference for the �1 erchant. 
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sions, Trades, Manufactures, including M.edicine, 
Pbarmacy, and Domestic Economy. Clotb . " . .  $ i) . O O  

Machinist .  The Compl"t .. l'ractical.-Embrac1ng 
Lathe Work, Vise Work, Dl1l1s and Drilling Tapa and Dies, Harder.lng and Tempering, the Use of Tools, etc. By Josbua Rose. This is one of tbe very best works Issued on tbe subject. 436 pages, thorouIlhly revised 
to date. IllUstrated by 356 engraVlngs. 12mo . • . 8�. i) O  

MechlUlics' Own lJo oJ •• -Spons' Me�banlcs' Own - �00k.. A Manual for Hancticraft8men ana Amateurs, complete in One large volume. Demy Svo, cloth, containing 700 pages and 1,420 illustrations . . " . . . .. 8�."0 
I'opular Scientific ltec,·entions.-Translated and Eillatged from the Frencb of Gaston Tissandler, and 

IllOfuilel), Illustrated. This Book includes the famous 
sertes of Experiments in Physics Without Appsratus 
tbat have won sucb wide appreciation in so many 
househoJdJ!. �'or the young people no better Christmas 
present than thts elegantly bounel and printed book 
can bp lmoglned. Experiments In Physics and ChamIstr)'. Natur8.1 Mall"lc, Mectricity, and similar subjects 
are all treated and very fully ill ustrated'witb the most 
artistiC wood cuts. 'I'he cuts number upward of 000, 
���I�
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QuestionM nnd A D8Wel'M for Ena-ineers.-Contatns all the Questions that an Engineer will be asked wben undergomg an Examination lor the purpose of procuring a Li�ense, with the Answers to the same. couched in language so plain that any Engineer or Fireman can in a short time commit them to memory. By Stephen Roper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  'll'iJ . U II 
WOl'klilltOP Receipt,,,, .-For the use of"M Rnufacturers, 

Mechanics. and Scientific Amateurs. The best late 
Collection publisbed of such a wide variety of Infor
mation :  
First Serles.-Bookbinding, Candles, Drnwing, Electro:' 

�:���Vott:;��
r
����1shg��

i
�fc. J4�Oa�:ge��

h
��g; 

illustra1;ions. . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . .  $2 . 1 1 11 
Second Series.-Industrial Cberuistry, Cements and Lutes. Confectionery, Essences and Extracts Dye .. inll", Staining", and Uoloring, Gelatine. Glue, and S1ze� Inks. Paper, and Paper Making, Pigments. Paint .  ana Painting-, etc . . . . . . . . . . . . .  " . . . . • . . . . . . . . .  " . . .  S'.! . O O  
Third Beries.-Alloys, Electrics, Enamels 8llrl Glazes, 

Pn�.
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Vanadium, Zinc. etc. 480 pages, 183 Illustrations. 
$:l.OO 

F���ali:ir�':';;X'i1:�f�����:le:�:!�
g
P(\Ws,:s�

O
&::f� 

jng Air and Water, Pumps and Siphons, Desiccat
ing. Distill i ng, EmulSifying, Evaporating-, Filtering, 
I 'ercolating. and Maceratin�. Electrotyping. Stereo
typing. Bookbinding. Straw Plaiting, Musical Instru
ments, Clock and Watch l\1�ndiDg, Photography. 
etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $�.tlO 

IFIn ordering" sing-le volumes, be particular t o  men
tion the " series " wanted. 

ar Sent btl mail or express on receipt oj price. 
PI'"" Our large new Catalogue oj Books, oj It:O pages, em

bracilnq works on more than fijty different subjecUJ, mailr.d 
-:=======:.::.:==::=::=======:::::=�:::::::::;:=;:=:;;;;;;:;;;;;:;:, free to any address, on apph.cation. 
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P
L1YS Dlalogues, TableaUX, Speaken, fol' ..... .... ...:;- - Scbool.Club & Parlor. Bestout. Cata-logue free. T. S. DlINISON, Chioaso, W. 
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Inaide Pall'e. each i n aertl on � - - , l) cents a line. 
Back Pall'" each i lll,er, Ion - - - 11 .00 a line. 

The above are charges per agate hne-about eight 
words per line. '�"'his notice shows the width of the line, 
and is set in Rgate type. Engravings may head adver ... 
tisements at the same rate per agate line, by measure.
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morning to appear in next issue. 

DON'T PAY a big price for a fancy box and a few 
sheets of linen pJ!.Jler. as sold by �etallers. 

8end 56 cents to tbe A NTIQUE L I N  EN PA PEIL CO. 
118,lf:tlO�A�El.·,�

or
s�.:'e'is�°b'rm�1I,
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Best Holiday Gift. 

USEFUL BOOKS. 
Manufacturers, Agriculturists, Chemists, Engineers. Me

chaniCS, Builders, men of leisure, and professional 

� FOR 18 8 8 _ 4...... 
The Most Popular Scientific Paper in  the Worl d .  

ESTABLISHED 1845. 

� Circulation Larger than a l l  Papers of it� Class Combi ned. 
Only $3.00 a Year, Inclu dinc postage Co 'Vnlted States and Canada. $4.00 a 

y_r, Includinc postage to all eountrles In t h e  Po.tal Union. 

This widely circulated and splendidly il
lustrated I?aper is published weekly. Every number 
contains sIxteen pages of useful information fIDd 
a larll"C number of original engraving!! of new in
ventions and discoveries, representing Engineering 
Works, Steam Machinery, New Inventions, Novel
ties in Mechanics, Manufactures, Chemistry. Elec
tricity, Telegraphy, Photograpny, Architecture, 
Agriculture. Horticulture, Natural History, etc. 

All Claases oC Readers find in THE SCIEN
TIFIC AMERICAN a popular resume of the best 
scientific information of the day ; and it is the aim 
of the publishers to present it in an attractive 
form, avoidinll as much as possiole abstruse terms. 
To every intelligent mind this journal alfords a 
constant supply of instructive reading. It is pro-

motive of knowledge and progress in every com-
munity where it circulates. . 

One copy of THE SCIENTIFIC AMERICAN and one 
copy of THE SCIENTIFIC AMERICAN SUPPLEMENT 
(see prospectus below) will be sent for one year 
postage prepaid, to any subscriber in the United 
states or Canada, on receipt of seven dollars 
by the publishers. 

The saCest way to remit is by Postal Order, 
Draft, or Postal Note. Money carefully placed 
inside of envelopes, secnrely sealed , and correctly 
addressed seldom goes astray. but is at the send
er's risk. Address all letters and make all orders, 
drafts, etc . •  payable to 
lJIUNN &: CO., 3 6 1  Broadway, New York. 

- - -
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at very small cost. A comprehensive catalogne of 
useful books by dilferent anthors. on more than IIfty 
dllferent subjects, has recently been published for This Is a distinct paper from THE SOIEN- Mechanical Engineering. This paper contains no free circulation at the office of this paper. Snbject,s , TIFIC AMERICAN, but it is uDiform in size with it, advertisements. 
classilled with name. of author. Persons desiring every number containing 16 octavo pages. THE 

Be Prlce-$5 a year. in adv.ance ; or one copy of a copy, have only to ask for it, and It will be mailed IENTIFIC AMERICAN SUPPLElIIENT embraces a THE SCIENTIFIC AlIIERICAN (see prospectus above) to them. Address, very wide range of contents, covering the most and one copy of THE SCIENTIFIC AlIIERICAN SUP-lU V N N  & CO.,  361 III'Oadway, New York. recent and valuable contributions in SCience, PLElIIENT both mailed for one year for $7, pay

Steam! ' Ste'am! 
We bUild Aut.oma� 'En!rineS from 2 to'  000]1. !i., 

equal to anything in market. 
A Large Lot of 2 ,  3 and 4 - H .  Engines 

With or without boilers, low Cor cash. 

B .  W. PAYNE ct SONS,  
El:tni:ra., N _ Y_ 

S A W S  �':::���m��o �::J�':t�� SAW S 
A full address for a copy ot Emerson's pr ,ilpok 
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r
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Mechanics, Architecture. , and Engineering from m
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i�L�!ance to the publishers. Remit by mail every fart of the world. Every number contains ... ""'" severa illustrations. consisting in part of import- lJIUNN &: CO., ant engineering works. in progress or completecl. 

both at home and abroad. It presents the most PUblishers SclentUic AIDerlcan, 
recent papers by eminent writers in every depart- 3 6 1  Broadway, N e w  York. 
ment of science, and every number contains infor-
mation useful to engineers in every department of To Foreign Subscrlbers;-Under the fooili-industry, civil, mechanical, electrical, etc. ties of the Postal Union, TUE SCIENTIFIC AMERICAN Translatl " ns from French. German. and is now sent by post direct from New York, with 
other foreign journals, accompanied with illustra- regularity, to subscribers in Great Britain, India. 
tions of Grand Engineering Works ; also of Naval Australia. and all other British Colonies; to France, 
and Mechanical constructions of magnitude. pro- Austria, Belgium, Germany, Russia. and all other 
jected, progressing, and completed, at home and in European States ' Japan, Brazil; and all Stutes of all countries abroad. Central and South America. Terms, when sent to 

The IDOst IIDportant papers-read at Scien- foreign countries, Canada and Mexico excepted . 
tific Conventions by the best and most profound $4� gold, for SCIENTIFIC AlIIERICAN, one year ; $9, 
thinkers,�wlll ob\t 'found.!n�� S�o AMERI- gOld. for both J3CIBN�� AlIIERICAN and SUPPLE
CAN SUP.P�1INT. t'llDis �,�, �ed � .f!ll" one->,Jl!!X" �This Includes postage. which 
IIIId l1ound, fOllllJ8"« most useful encYc!OfIOO1a of 'We pny.' R'enm:1lY poet.a:t or express money order, 
information, and presents a complete hiStory of or draft to order of . 
the � Qnhe tiP1eiJi'n. tIae-flei.��'Ilftd .,� :- MUNN'-.tI'<J&..;881�wa)'l, :Na.w loon. 
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$2.50 a Year. Single Copies, 25 Cents. 
This is a Special Trade Edition of THE SCIENTIFIC 

AlIIERICAN. Issued monthly-on the first day of the 
month. Each number contains about forty large 
quarto pages. equal to about two hundred ordinary 
book pages, forming. practically. a large and 
spendld lJIagazlne oC Architec t u re, richly 
adorned with elegant plates in colon and with fine 
engravings ; illustrating the most interesting ex
amples of modern Architectural Construction and 
allied subjects. 

gestions. All who contemplate building or im
proving homes, or erecting structures of any 
kind, have before them in this work an almost end.1e88 BerieS of t1w latest and best example8 from 
which to make selections, thus saving time and 
money. 

MfIDY other subjects, including Sewerag�, Piping, 
Lighting, Warming, Ventilating. Decorating. Lay
ing out of Grounds, etc., are Illustrated. An ex
tensive Compendium of Manufacturers' Announce
ments is ' also given. in which the most reliable 
and improved building Materials, Goods, Machines, 
Tools, and Appliances are described and illustra
ted, with addresses of the makers, etc. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electrb Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceli 
thereof, and liable to suit' thE'refor. 

H. VV. JOHNS' 
A.s'B·[ES:rO·SlI 

C O V E R I N G S .  
For Furnaces, Hot-Air Pipes, etc. 

FIRE-PROOF. NON-CONDUCTING. 
33% of Fuel Saved. lias no Odor. 

All of the heat is carried to points desired and 
not wasted in cellars and flues. 

H. W. JOHNa MF'G CO. , 
87 M A I D E N  LAN E, NEW YORK. 

Address JOHN A. ROEBLING '8  SON�. JI1anufactlll"
ers, Trenton, ·N. J. , or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 

VELOCITY OF ICE BOATS. A COLLEC. 
tion of Interesting letters to the editor of the SCIENTIFIO 
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faster than the wind which propels them. lliustrated 
with 10 explanatory diagrams. Contained In SCIENTIFIO 
AMERICAN SUPPLEMENT. No. 2 14. Price 10 cents. To lie had at this office and from all neWSdealers. 

T OO L S .  �:Jli:r:�-f. 
Scroll Saws, Saw Blades Uarvlnl/: 

Tools, Lathes, Formers
; 

Mortisers, I�i�ij�fil Planes, Bits, and aU T( O I .S used 
tn House Buildin�, in the Shop and 
}I'actory, or on the Farm. Send 4:c. 
in st.amps for postage on larlte iIlus. 
catalogue, showing reduced prices 
on Tools, etc. Don't buy until you 
Hee our list and prices. · 
J .  W i l k i n son Co. 
"7 !'Itute Sh'e"t, Ch ica"o. Ill. 

W
Wlth wonderful elfect upon improving thelr

w qnallty and toulthness, enabling us to reduce ' 
prices. Address ' 

S ElUEltSON ,  I!!l llTH & CO. (I.ld.l, S Benver Fal ls, Pa. 

A,.pecial feature is the presentation in each 
number of a variety of the latest and best plans for 
prlviLte residences, city and country, including 
those of very moderate cost as well as the more ex
pensive. Drawings In perspective and in color are given. to_her with full Plans, Specifications, 
Costs, Bills of EstImate, and Sheets of Details. ' 

No other building paper contains so many plans, 
details, and sDeciftcations regularly presented as 
this edItion , of THE 8cIENTIFIC AlIIERICAN. Hun
dreds of dwellings have already been erected on the various , plans we have issued during the past ,year.' and DIRIIY others are in process of construc-

The fullness, richness, cheapness. and Ilonv� 
nience of thIS work have won for it the L argest 
Circulation of any Af."Chitectura�ublioatiOn in 
the world. The 8ubJilClJiption I>ri� . , dijs publicjl.- , 
tion is $2.50 a lear, o�Qne copy of t e "SCIENTIFIC 
AMERICAN an Architect and BiIUders Edition to 
the same address $5. Single numbers ma.iled. 25 
cents. For sale and subscriptions received b)'t'all 
news dealers. Address 

PAT E N T S .  
M ESSRS. MUNN & CO .. in connection wll,ll tite publi' 

oatlon of tbe SCJENT�I
,
C AMERICAN, ®nliiPae to , ex

amine Improvements, an,t� �. SoHCItofIi'of I'fItenta 
for Inventors. 'of. 
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preparation of Patent Drawings, Specitications, and the 
prosecution of Applications for Patents In t.he United 
tltates, Canada, and �"oreign Countries. l-tessrs MUDD 4; 
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on Infringements of Patents. AU business int.rusted to 
them Is done with speCial care and promptness, on very 
_nable term. 
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a
r,lf.�e��. 

a
.r.rAI���o 

c
��: 

cure &e.m ; directions concerning Labels, COPyrig�tS. 
DesigLDt Patents, Appeals, Bflissue8, Infringements, As-
8ignments, Rejected Cases, llints on the Sale of Pa
teDta;etc. 

We also send, free 01 charge, a SynopsIs of Foreign Pa
tent I.aw8, showing the CORt and method of securing 
)l&tents in all the principal countries of the world. 

DUNN &: CO., Solleitor. of Patent� 
36l'Broadway. New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, P&oUIO Bulldllll, lieu 7th Street, W III11IQ1tOII, D. C. 

tion. ' 
Archite'cts, Builders, and Owners will find this wo;rk valuable in furnishing fresh and useful sug-

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

RESERVOiR DAMS.-A PAPER BY 
David Gravell, describing the prominent features of the 
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CAN SUPPLEMENT, No, l) 9 li .  Price 10 cents. To be 
, had at this office and from all newsdealers. 

C.CP 'P tR , UB(S � -V 0<,0' /' -' :. ,77 \-'\,S S\ 
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Mention lbis pape. 

JENKINS BROS. VA.LVES. 
THE ENDORSEMENT OF FIRST-CIoASS ENGINEERS AND MECHANIC'S THROUGHOUT THE COUNTRY has fully de-

monstrated these vah'es to posses. the followlnlt advantsile. over all other valves now In use : 

�: tal:���� �f'!.\,�
a�r:d

u�flrn':,�YI�j�r:tre:· 01 mam, oil., or gaaeB. 
3. You do not have to take them olf to repair them. , 
t: :}:t:Yer:..�I::'t�
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u
��Simperfect surface. 

In Valves having !O"ound or metal seats, should sand or grit get up'0n the seRt, it is Impossible to make them 
tight, except by regrindinlt, which Is expensive if done by hand, and If done by machine soon wears out the valve. 
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JENKINS B.�S., 71 John St., N. Y. ;  1� Milk St .• Boston ; 18 So. Fourth St .. Phila. ; 54 Dearborn St., Chicago. 

S'HAFTING DEPAffTMENT CouplinGS, HanGers, ShaftinG, Pulleys. 
EDISON MACHINE  WORKS. , SalesrooID �V��; �;;.�=. New York. 

Shafting and G 
. T ' 1  M h '  I THOS WOOD & CO earlng extl e ao lnery, ��d an d  Wood IoIt8." 

, EL EVATOR S ,  ETC. Philadelphla, Pn. 

GAS ENGINES. 
:i'i,��'!, P:a'l:.r�;!m:=�JKp::t�:lr�fe:: 
When t'1:e motor i. not at work, the expense of running It ceases. 
!'Ilmple, Safe. Economleal, D lIrable. No eIU'a insurauce. 
Four slles: 1 H. P., ,, H. P .. 1 man .Et0��rh and Dental Engine. 
These Engines are.P'=70:'¥h�� for country nse. 

ECONO.IC G A S  ENGINE CO.PANT, 
omoe and Sal • •  rooms a .. �:Jinr .T_ 5. Y. 

I BBIl .l'JQ}U}1N FA:BIR'S SIBliRI1.N LEKD 'PERCII. _ 
USED A N D  RECO M M ENDED by MEISSONIER. KAUL

BACH, VON PILOTY, GAB. MAX, and the most emi
nent artists throughout the world. The 

Johann Faber Siberian Lead Pencils. 
None genuine unless atampedJoHANN FABER. For sale 
by all stationers and dealers in Artists' Materials. 

QUEEN & CO., PHILADELPHIA, 
General Agents for the U. S. 

LEAD S ME LTlNG. -A FULL DESCR I P-
tion of the Lewis Bartlett process, by William Rnmsay ; 
illustrated with 9 engravings. Contained In @CI ENTIFIC AMEUJCAN SUPPL>'MENT, No. IUI3. Price 10 cents. 
To be had at this office and from all ",ewsdelliers. 

CHA.NDLER &. FARQUHAR 
1 7  7 WashingtoIi St. 

BOSTO N .  
New England Agents for 

BARIIES' FOOl  POWER MACHIIIERY 
AND DEALERS IN 

lIIachlnists' Supplies d Ever,. Kind 

Send two stamps for illus. catalogue 

P H  0 T O-E N GRAVING PROCESSES. -
The " Washont " proces.. The swelled gelatine process 
Full details of each. Contained In SCIENTIFIC AMEIU
CAN SUPPLEMENT. No. 6 1 �. Price 10 cents. To be had 
at this office and from all newsdealers. 

PRINTING INKS. 
THE " Scientific American " is printed with CRAS ENEU JOHNSON & CO. '8 INK. Tenth and Lom. bard S18" Phils., and *7 Bolli St., opp, DlI&IIe St., :N. Y. 
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