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RECENTLY PATENTED INVENTIONS, 

Engineering. 

To REDUCE AND SMELT SULPIDDE 
OREs.-Augnstus L. Engelbach and Sidney E. Brether
ton, Leadville, Col. A specially designed furnace is pro
vided by these inventors for earrying out a method of 
reducing and smelting by which air is forced through a 
series of retorts heated by the matte and slag discharged 
from the blast furnace, and hydrocarbon gas injected 
into the heated air to produce an oxidizing flame which 
is forced into the blast furnace to reduce the ore. A 
channel in the wall of the crucible of the blast furnace is 
connected �by tuyeres with the interior of the furnace, 
and connected with the channel is a combustion cham
ber connected with an oven containing retorts, the oven 
heating the air passing through the retorts, while throngh 
a nozzle extending into the combustion chamber passes a 
mixture of steam and oil. 

with the open end of the ice receiver. The construction 
insures the keeping of the interior of the refrigerator at a 
nniform temperatnre, and permits of conveniently re
moving the several parts for thoronghly cleaning the 
interior. 

NEW BOOKS AND PUBLICATIONS, 
ART OUT OF DOORS; OR, HINTS ON GOOD 

TASTE IN GARDENING. By Mrs. 
Schuyler Van Rensselaer. New York: 
Charles Scribner's Sons. Pp. 398. 

XBusiness an� r,}Personal. 
1'h£ chargejor InsertiDn under this head is One Dollar a tine 

Jor each insertian; aboUt eight words to a line. A.dt1ef'

tisements -must be received at publication office as early as 
Thursday morning to appear in the jollowinl} week's issue 

Railway Appliances. 

CAR COUPLING.-Valentine Erbach, 
Scranton, Pa. According to this invention a flat gravity 
coupling pin baving a transverse concavity in its lower 
end is combined with a gravity locking and tripping dog in 
the drawhead, the dog being adapted to be acted upon by 
an entering link, and having a bearing surface to receive 
the lower end of the pin. The pin is held in elevated 
position :to admit a link, the entry of which operates to 
trip the pin and cause it to be guided downward in the 
link. The pin may also be brought into such engage_ 
ment with a link as to give the latter an upwardly in
clined position, and thus hold it until readjustment or 
until a coupling has been effected. 

CAR BRAKE.-Thaddeus J. Barrow, 
Duluth, Minn. This is a brake especially designed for use 
on street railway cars, occupying but little space be
neath the car, and having a series of independent shoes. 
It comprises three-armed levers pivoted on opposite 
sides of the car truck, brake shoes pivotally connected 
with opposite arms of the levers, and operating levers 
connected with one arm of the three-armed levers. The 
shoes are operated independently, and if one or more of 
them should break, the others would do the work, while 
the lever mechanism allows the shoes to be set with 
great rigidity upon the wheels. 

ELEVATED RAILWAY BRAKE.-John 
N. Valley, Jersey City, N. J. This is a brake for use on 
a railway in which the cars are suspended from an over
head track or stringer, and the invention consists of a 
mechanism in the form of a clamp, formed by the brake 
jaws or shoes, to clamp the rail or stringer. The brake 
is easily applied or released by an operating lever within 
the car. 

Electrical. 

ELECTRIC PROGRAM CLOCK.-Henry 
C. Hain, Booneville, Mo. This invention provides a 
clock attachment for giving calls at different times in 
the day and different days in the week, as a reminder of 
engagements, etc. An auxiliary dial has a series of open
ings and equidistant electrical contacts in a circle on the 
inside of the dial, there bemg also a contact arm adapted 
to inclose an electric circnit, mechanism between the 
clock and arm, and removable pins to be inserted in the 
openings in the dial. 

ELECTRIC RAILWAY TROLLEY.-WeS
ley W. Pritchett, Ogden, Utah Ter. This invention pro
vides a simple and cheap trolley mechanism to be car
ried on the top of a car, designed to hold the trolley 
wheels always in contact with the wire, and to guide the 
wheels to the wire when the trolley is to be applied. A 
shifting weight holds the trolley wheel in contact with 
the line wire, means being provided for shifting the 
weight and trolleys when the car is to be reversed or 
switched, which may be quickly done from the platform 
in such a way that the lights on the car will be bnt mo
mentarily put out. 

lUechanical. 

ANTI-FRICTION BEARING.·-Charles W. 
Wynn, Asheville, N. C. This bearing may be used on a 
revolving as well as on a fixed axle, and consists of a 
number of cages each containing longitudinally arranged 
rollers, and provided at their meeting ends with inter
locking projections, whereby the rollers of each cage will 
be in line between those of the next cage, the rollers 
bearing evenly within a cylindrical bore. By the cages 
revolving on the spindle and distributing the wear, it is 
designed to avoid the wearing of the spindle flat on one 
side. 

LUBRICATOR.-Benjamin F. Howard, 
Sheep Ranch, Cal. This is a device more especially de
signed for use on engine cylinders to antomatically and 
positively feed the proper amount of lubricant into the 
cylinder. It has a large oil reservoir into which passes a 
limited amount of condensatIOn water, and a sight feed 
tube so arranged that the oil bubble passing throngh the 
tube can be seen and the amount closely regulated, being 
also indicated by a pointer on a graduated dial. 

W R E N C H A N D CUTTER. -Theodore 
Fletcher, Macdona, Texas. This is a strong, simple, and 
inexpensive tool, adapted for use for ordinary purposes as 
a wrench, to tum a nut, or as a pipe wrench, the clamp 
or pressure being applied in both cases with a power pro
portioned to the strength of the pull, while it may also 
be used as a powerful pipe cutter. Its construction also 
allows it to be used very rapidly, somewhat as a ratchet 
wrench. 

Miscellaneous. 

REFRIGERATOR. -George A_ Bowen, 
Fond du Lac, Wis. The box or casing of this device con
sists of two hinged sections, the lower one forming a 
provision chamber, supporting in its npper portion an 
open-top ice receiver, while the hinged npper section has 
an opening in its top closed by a cover, and registering 

TEACHING BoTANY.-William H. Gib
son, Washington, Conn. A mechanical educational ap
pliance, for use by lecturers and in schools, colleges, 
etc., is provided by this invention, to facilitate explana
tions of the construction of plants and the means em
ployed for fertilization or fecundation, and cross fertili
zation and dissemination or dispersion of seed and fruit. 
The invention consists principally of a mechanical 
plant and means for actuating the floral parts and the 
seed receptacle and seed, different mechanisms being 
necessary for the demonstrations called for of different 
plants, and these mechanisms being provided for the 
different typical plants chosen by the illnstrator. 

LO C K  B RAK E.-Volney W. Mason, 
Providence, R. 1. This is a brake for hoisting machines, 
with which any required amount of pressure may 
be applied to the wheel, which may be securely locked 
so that it will not turn under any load the machine 
is likely to earry. The brake lever, attached to the brake, 
is moved and locked by an adjustable toggle joint, an 
operating cord and counterweight being arranged in 
convenient position to facilitate applying and releasing 
the brake. 

PAINT FILLING COM�OSITION.-Rich
ard J. Parke and Isaac Goodman,:New York City. These 
inventors provide a composition consisting of cotton, 
wool, or silk flock, and pulverized stone, with varnish, 
japan, and oil, to be applied to wood preparatory to var
nishing, the coating being susceptible of polishing and 
smoothing with pumice stone or other material, after 
which varnish may be applied in the usual manner, 
the paint. or varnish then not penetrating into the 
wood. 

This is an exqnisitely beantifnl book typographically. 
It is not a practical treatise on gardening, but a series of 
essays on different kinds of gardening and other means 
of beantifying grounds, pleading for the more general 

Acme engine, 1 to a H. P. See adv. next issne. 
"U. S." metal pOlish. lndianapolis. Samples free. 

recognition of this ClaBB of work as one of the high arts. Improved iron planers. W. A. Wilson, Rochester, N.Y. 

It seeks to impress upon the reader the importance of Chain Belting & Grain Dryers,F. H.O. Mey, Bu1falo, N.Y. 

� aim and method " in the art of gardening, now �� prac- Universal and Plain Milling Machines. 

ticed much more often than any other in ignorant, im- Pedrick & Ayer. Philadelphia, Pa. 

pnlsive ways, by people who never stop to think that it Handle turning machinery. Trevor Mfg. Co .. Lock-
is an art at all. " The impressions gained by extensive port, N. Y. 
observation are here noted with a refined taste and with Microbe Killer Water Filter, McConnell Filter Co., 
an orderly arrangement of widely different branches of Bu1falo, N. Y. 

the subject which make the book excedingly attractive. Wanted to Invest-Thirty or forty thousand dollars in 

THE STATISTICIAN AND ECONOMIST-
1893. 1894. San Francisco: L. P. 
McCarty. Pp. 672. Price, cloth, $4. 

good mfg. business. Address P. O. box 805, Chicago� 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

This is the seventeenth issue of a volume which has Screw machines, milling machines, and drill pl'esses. 

been Buccessively enlarged year by year, and which gives The Garvin Mach. Co .. Laight and Canal Sts., New York. 

a great deal of very many kinds of curious and usefnl in- CentrifuJl:al Pumps. Capacity, 100 to 4Il,IXXl I'als. per 
formation. Its topics inclnde population, election returns, minute. All sizes in stOCk. IrvinVan Wie SyraC'Us ... �N.Y. 

important laws, historical data, trade statistics, geograph
ical information, useful facts in mechanics . and en
gineering and numerous other subjects. A full index 
facilitates reference to the contents. 

Portable engines and boilers. Yacht engines and 
boilers . .8. W. Payne & Sons, Elmira, N. Y., and 41 Dey 
Street, New York. 

To Let-A suite of desirable offices, adjacent to the 
Scientific American offices, to let at moderate terms. 
Apply to Munn & Co., 361 Broadway, New York. 

Fine Castings in Brass, Bronze, Composition (Gun 
Metal), German Silver. Unequaled facilities. Jas. J .  
McKenna & Bro., 424 and 426 East 23d St., New York. 

. fI'he best book for electricians and beginners in elec
tricity is "Experimental Science," by Geo. M. Hopkins. 
By mail. $4; Muon & Co., publishers, 361 Broadway, N. Y. 

OUT DOORS is the title of a neat little 
paper-covered book, sent by mail for ten cents, and pub
lished by the Pope Manufacturing Company, of Boston. 
Lawn tennis, yachting, foot ball, base ball, horseman
ship, rowing, canoeing, and cycling, are each treated in a 
most interesting manner, by a writer of reputation. 'fhe 
primary object of the book is to give added interest to 
all kinds of outdoor exercise, thereby naturally drawil1ll: 
more attention to bicycling, and for this reason the book 
is issued. The book is calculated to effectively preach 

WATER GATE.-Christopher H. Watson, the gospel of ontdoors-fresh air. 
Riverside, Cal. This invention provides a gate of simple 
and durable construction, easily opened and closed, and 
designeci to prevent all leakage by firmly seating and lock
ing the gate ove� the opening. A gasket of rnbber or 
similar material is held on the inuer face of the gate 
proper, the gate being monnted to slide, and being car
ried by a stem which may be turned, the gasket not 
being injured while the gate is partly or wholly open, 
and being nsed only when the gate is entirely closed. 
The gate, when pulled up, can be locked in any desired 
position by turning its stem. 

fj'or the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J . S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

TOBACCO AND CIGAR Box.-Theodore 
V. Smith, New York City. The storing and preserving of 
cigars and tobacco, to keep them in good condition, is 
the object of this invention, the box having a lining of 
water and moisture proof material, and being designed 
to receive absorbent pads for keeping the cigars and to
bacco at a certain degree of moisture. The construction 
is durable and inexpensive, and all the parts can be readi
ly removed to clean when needed. 

Received. 

CONFLICT OF THE NINETEENTH CENTURY: THE BIBLE 
AND FREE THOUGHT. By Rev. Thomas Mitchell. 
New York: The Universal Book Company. 

� Any of the above books may be purchased throngh 
this office. Send for new book catalogue just pnb
lished. MUNN & Co., 361 Broadway, New York. 

SCIENTIFIC AMERICAN 

BUILDING EDITION. 
MAY, 1893.-(No. 91.) 

TABLE OF CONTENTS. 

1. Elegant plate in colors, showing an elegant residence 
at Bridgeport, Conn. Floor plans and two perspec
tive elevations. An excellent design. Messrs. 
Longstaff & Hnrd, architects, Bridgeport, Conn. 

Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can testers. labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester. 

N. Y. 

Competent persons who deSIre agencies for a new 
popular book. of ready sale, with handsome prOfit, may 
apply to Munn & Co., ScientifiC American office. 361 
Broadway, New York. 

Patent for Sale-A new speCialty, all metal, for gene
ral and domestic use. Just patented in Europe and the 
United States. Sale established. 01fered to responsible 
parties. Address 1'. O. box No. 14, Rochester, N. Y. 

Want to Purchase-A patented vapor engine, the 
right to manufacture and sell same, or to arrange with 
manufacturer of one already in the market for their ex
clusive use for certain purposes. Address, with particu

lars, Vapor Engine, P. O. box 773: New York. 
. 

Any �Ianufacturer 

of hardware or machinist's specialties, desirinjit to be 
represented in New York City and viCinity, will find it to 
his interest to address E. J. Hussey & Co., 8OJohn Street, 
New York. We are centrally located, active workers, 
and can furnish best of references. 

� CANVAS COT.-Camille Poirier, Duluth, 
Minn. This cot is more especially adapted for nse in 
steel prison cells, the body of the cot being so con
nected with the hanging devices that the latter may be 
readily removed from the canvas, and all may be easily 
and thoroughly cleaned. The construction of the cot 
and hangers is such that nothing pertaining to them can 
be nsed by a prisoner as a weapon. 

2. Plate in colors showing a handsome residence at 
a
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Rntherford, N. J. Two perspective views and New York. Free on application. 

TAILOR' S  INSEAM GAUGE.-Harry M. 
Clond, Cincinnati, Ohio. This is a device tor taking the 
inseam length, from the crotch to the feet, in measuring 
for tronsers. It is a form of measnre in which a stand
ard, supported on a suitable base, is provided with a 
sliding and vertIcally adjustable section marked with 
graduations, and having a horizontal arm to be lifted be
tween the legs as far as the crotch. It is designed that 
by this means the work may be more accnrately and con
veniently done, while a man may therewith correctly 
take his own measure. 

GAS BURNER.-Daniel Daly, Maysville, 
Ky. According to this invention two approximately par 
allel tubes or sections have in their adjacent faces oppo
site slots, so that the gas issuing therefrom will como 
together and merge in a single flame. The commotion 
and suction produced by the currents of gas coming to
gether are designed to serve to mix air with the gas to 
produce a hot, heating flams, the amount of air drawn 
in being varied by varying the distance between the 
tubes and changing the angle at which the gas flames 
impinge on each other. 

floor plans. Mr. F. W. Beal, architect, New York. 
An attractive design. 

3. Ahandsome dwelling at Plainfield, N. J. Perspec
tive views and floor plans. A model design. 
Messrs. Hartwell & Richardson,architects,Boston, 
Mass. 

4. A dwelling at Utica, N. Y., erected at a cost of $4,700 
complete. Floor plans, perspective view, etc. 
Mr. W. H. Symonds, architect, New York. An 
Old Colonial style of architecture. 

5. Engravings alld floor plan of the Fairfield Congrega
tional Church at Fairfield, Conn., erected at a cost 
of $52,000. Mes"rs. J. C. Cady & Co., architects, 
New YorkCity. 

6. A stable erected at Plainfield, N. J. A. model design. 
Messrs. Hartwell & Richardson, architects, Boston, 
Mass. 

7_ An excellent design for a modem stable at Bridge
port, Conn. Messrs. Longstaff & Hnrd, architects, 
Bridgeport, Conn. 

8. A residence at Belle Haven, Conn. A very picturesq ne 
design, perspective elevation and floor plans. Cost 
$6,000 complete. Mr. Frank W. Beal, architect, 
New York City. 

9. View of a tasteful shop for a builder erected at 
Nenilly, Paris. 

MATCH Box.-Ed ward J. Hill, London, 10. The Fifth Avenue Theater, New York.-View of the 
England. This box, which i. also adapted to hold cigar- Worthington steam fire engme pump.-View of 
ettes, cigars, lozenges, and other small articles, is prefer- the Hygienic Cement and Asphalt Company's water-
ably made of a single sheet of stamped or cut sheet tight scene pit. View of the Edison Electric 
metal, �oldabl,: in such a manner as to form a complete I Illuminating Company's switchboard, with par-
self-closmg sprmg box. It has a movable part formmg a ticulars of construction, etc. 
container and a discharge orifice with which the movable 11. Miscellaneons contents: A Pacific coast bathing es-
part does not normally communicate, but with which, by tablishment.-An improved spring hinge, illus-
reason of the spring action, it may be made to commn- trated.-The Lewis open fire base burner, lius-
nicate for the discharge of the articles one at a time. trated.-The J. A. Fay and Egan CO.-The H. W. 

Designs. 

TEA POT.-Charles Osborne, New York 
City. The leading features of this design are the heavy 
leaf-like borders of the upper and lower portions of the 
pot, the ornamentation at the base of the spout and at 
the points where the handle connects with the pot, and 
its faceted sides. 

POCKET BOOK CASE, OR WALLET.
Charles Scheuer, New York City. The article made after 
this design is intended to present the appearance of a let
ter, one side showing the lines of joining of the tabs 
and the other showing simnlations of a canceled stamp, 
postmark, and address. 

N OTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

Johns paints, etc.-An adjustable sash holder, 
illustrated-A labor saving screw driver, illus
trated.-A self-feed rip saw, illustrated-Shipping 
a factory across the Atlantic.-Architectural wood 
turning.-Tnnneling the Simplon.-New resawing 
band saw machine, illustrated.-The Wheeler wood 
filler.-An improved hip shingle, illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi
cally, a large and splendid MAGAZINE OF ARCIDTEC

TPRE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modem Architectural Constrnction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CmcULATION 
of any Architectural Publication in the world Sold by 
all newiideaJers. MUNN & CO., PuBLISHERS, 

861 Broadway, New Yark. 

© 1893 SCIENTIFIC AMERICAN, INC. 

HINTS TO CORRESPONDENTS. 
NalDes and Address must accompany all letters, 

or no attention will be paid thereto. This is for oUI 
information and not for publication. 

Kefere nces to former articles or answers should 
give date of paper and pall'c or number of question. 

Inquiries not answcrcd 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. 

Special Written Int'orlDatlon on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific AIUt'ricall SupplelDents referred 
to may be had at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination shonld be distinctly 
marked or labeled. 

(4982) J. E. D. asks how a well that has 
notbeen used for some time can be cleaned, and if the 
water can be made drinkable without drawing it all off. 
A. It is not safe to use the water of a well that has not 
been recently used until a thorough examination has 
heen made as to the possibility of its containing dead 
animals. If you are assured of this by examination, or 
by the smell of the water as drawn and by heatinJ:, then 
a thorough pumping will remove so much of the water 
that the fresh incoming water will make the well safe for 
household use for washing and finally for cooking; bnt 
we do not recommend it for drinking for some time after 
it has been in use for other purposes. 

(4983) J. G. H. asks: Is a cantilever 
bridge a truss bridge? How long a span has ever been 
built constructed on similar plan to one on front page of 
recent number of ScIENTIFIC AMERICAN? A. A canti
lever bridge is a truss bridge of a particular type or con
struction of truss. The Forth Bridge in Scotland has 
the longest cantilever spans yet made. In this bridge 
there are two spans of 1,710 feet each. See SCIENTIFIC 

AMERICAN SUPPLEMENT, No. 478, for illustrated details 
and description. 

(4984) J. G. R. says: Can you give me 
any points on tempering springs made of cast steel wire, 
No.8 gange, abont 6 inches long? A. For tempering 
steel springs as described, heat the springs in a fire that 
is only moderately hot and large enough to heat the 
whole spnng evenly. A mullle is preferred where many 
are to be done. When the springs are at a cherry red 
heat, they are to be plunged endwise into an oil bath (lard 
oil) ; then heated with the oil on them in the muflle or 
a slow fire nntil the oil takes fire; then plunge them 
into the oil bath. A plain, straight spring til very easy to 



'tieuiifit !metitll. 
manage. Coiled springs of a helix or volute form are 
more difficult to temper, and require much care in heat
ing evenly. In establishments where quantities are re
quired, special ovens are built for heating and drawing 
the temper. Red hot lead in a crucible is also much used 
for heating evenly. 

pin in the end of the core, or by pasting a piece of paper 
to the face of the armature. 

(4991) L. E. K. asks: 1. What is the re
sistance of a 16 C. P. 50 volt lamp in ohms? A. About 

50 ohms. 2. What .should be the thickness of mica be
tween commutator segments in 8 light dynamo? A. 
One thirty-second of an inch. 3. How to remedy heating 
of field magnets. A. It it is a shunt machine, increase 
the resistance of the field magnet and add outside resist
ance. 4. Will it injure storage battery to take elemenjl! 
out of acid and dry and lay away for future use aft,,{it 
has been used a short time? ANa. 

(4985) E. P. M. writes again: Thank you 
very much for the answer to my question, No. 4742, E. 
1'. w., intheSCIENTIFICAMERICANofMarch 18. Yousay 
it would take 16 horse power to maintain the 1,000 pounds 
pressure with a Xi inch discharge. Now would you be 
kind enongh to tell me how you worked the example, and 
give me the exact diameter and stroke of both the steam 
cylinder and of the water plunger, and how many strokes (4992) W. K. writes: I have made an 
per minute it would reqnire to maintain the above pres- induction coil, something in the style of the one described 
sure with the >2 inch discharge? Also, what boiler in Hopkins' "Experimental Science." Core 12 inches, 
pressure of steam and how much water it would discharge consisting of 500 No. 20 soft iron wires. Primary of two 
per minute? A. The theoretical velocit:v of water from a layers No. 16 (B. and,S. gauge) double cotton-coveredcop
nozzle is equal to the square root of the height in feet due per wire. Secondary consists of 3 inches silk-covered cop
to the pressure multiplied by square root of twice per wire. No. 36 (B. and S. gauge), closely wound and 

gravity ( i/2 g. h.) = feet per second. Then 1,000 very carefully insulated thronghout with paraffine and 
paraffine paper. Sections separated by about 1 inch solid pounds X 2'3 = 2,300 feet as the head due to 1,000 pounds paraffine, with 6 cells Fuller battery. It gives 3 inch 

pressure. The square root of twice gravity (64'33) = 8'02, to 3Xi inch sparks. Since making this coil I have and the square root of 2,300 = 47·Q5. Then 47'95 X 8'02 noticed that in nearly all the descriptions of coils that I '" 383'55 feet per second, or 23.013feet per minute. The have seen, heavier wire for the primary is advised. Is No. friction of a nozzle may reduce this to 20,000 feet per 16 (Am. gauge) sufficiently heavy to carry the current of minute. The area of a Xi  inch hole is 0'1963 of a square 
above battery? A. Yes. Would I be likely to get a much inch. Then 0'1963 X 20,000 feet X 12 inches = 47,112 cubic stronger spark if I should wind on say 2 inches more of inches of water delivered per minute. If a pump makes 

47,112 No. 36 on secondary? As there is plenty of space for it 
100 strokes or 50 revolutions per minute. then ___ = on the bobbin, I would put it on, if it would increase the 

100 spark materially. A. Your coil yields remarkably good 
471+ cubic inches as the capacity of the water cylinder. results. We would not advise making any change in its 
Assuming 10 inches for the length of the stroke, then construction. 
471 (4993) G. E. F. writes: In reply to H. 10 = 47 + square inches as the area of the piston. Add- D. (4873), I have had occasion to replace broken teeth in 

your State could furnish you with lightning rods. We 
advise you, however, to have your lightning rods put up 
by some one who understands the business. The rod is 
of no value unless it has a good ground connection. 

(5000) P. C. W., H. N. G. and others ask 
how to make cheap filters. A. We give two forms of in
expensiVe filters, both taken from our new Cyclopedia 
of Receipts, Notes and Queries. To make a filter with a 
)Vine barrel, procure a piece of fine brass wire cloth of a 

size sufficient to make a par
tition across the barrel. Sup
port this wire cloth with a 
Coarser wire cloth under it 
and also a light frame of oak, 
to keep the wire cloth from 
sagging. Fill in upon the 
wire cloth about three inches 
in depth of clear sharp sand, 
then two inches of charcoal 
broken finely, but no dust. 
Then on the charcoal fOllr 
inches of clear, sharp sand. 

Fill up the barrel with water and draw from the bottom. 
Another,form of filter using stone pots is given below; of 

course two barrels may be 

scratches. I am positive that the fault is not with the 
photographs, as these burnish perfectly well with any 
other burnisher. Do you think that the softene<1 steel is 
the cause of the trouble, and if so, how can I reharden 
it? A. Burnishing rolls are usually made of steel hard
ened or of chilled cast iron. In either case the repolish
ingof the surface would not make them soft. It may be 
possible the roll you have is case-hardened iron, which 
has only a thin hard skin, which when polished off leaves 
a soft surface. We advise you to address the makers of 
the burnisher. 

(5007) G. M. S. ask how to melt gold and 
copper, and if an ordinary bellows will produce enough 
heat. I have a crucible and bellows, but when I tried to 
melt it I could not do it. Is there any chemical or any
thing I should putin it to keep it from oxidizing? A. 
You can llielt a small quantity of gold or copper (1 pound) 
in any blacksmith forge by building a fire pot of loose 
brick to hold the fire close to the' crucibie. Use bora>:: 
in the crucible to protect the metaL 

(5008) W. K. writes: I have been ex
perimenting con siderably with primary batteries, and 
have experienced the usual quantum of disappointment 
and vexation with all of them. Have finally settled 
down to the Fuller as being on the whole as satibfactory 
as any, all things considered. I find that by placing in 
the porous cups one or two strips of zinc, the efficiency of 
the battery is vastly increased. I use two plates of car
bon in each cell, 3 inches by 7 inches. Would it not be 
better to use in this battery cylinders of zinc, about the 
height of the porous cell, instead of the usual short cone 
or lump. I find that the strips of zinc keep well amal
gamated. Would it be advantageous to further increase 
the carbon surface? A. In some forms of Fuller battery 
cylinders of zinc are used instead of conical pieces, but 
there is more or leiS waste in the use of pieces of this 
form. An increase of carbon surface adds to the de-ing a small percentage for leakage, an 8 inch piston will , 

small cast iron gearll, and find the most effective way to 
be the proper size. The area of the 8' inch piston = 50 + be by drilling holes and tapping them for a screw thread, 
square inches and the pressure 1,000 pounds, the total then screwing in strong iron bolts till the thread binds suf
pressure will be 50,000 pounds. If you intend to carry ficiently to hold the tooth, and then cutting off and ehap-

Then fill in a layer of 

substituted for the stone pots 
if desired. Use two stone pots 
or jars, as shown in the accom
panying engraving, the bottom 
I;llle being a water jar with side 
hole, if it can be procured, other
wise, if no faucet can be used, 
the top jar can be removed to 
enable the water to be dipped 
out. The top jar must have a 
hole drilled or broken in' the 
bottom, and a small flower pot 
saucer inverted over the hole, 

sharp clean sand, rather coarse, a polarizing power of the battery. 

(5009) J. K. says: 1 I wish to know what 
oil is best for fine leather shoes. Is castor oil good or in
jurious? Will oil keep rubber boots from cracking, and 
what kind? A There is nothing better for softening 
shoe leather than neat's foot oil. Castor oil iSlIluch used. 
but is not the best. A verylittle neat's foot oil on rubber 
boots will soften the surface and make them less liable 
to crack. 2. Why do water pipes rarely burst when 
frozen under ground? A. Pipes partially protected in 
the ground freeze very slowly, which allows the wa ter to 
move along the central line of the pipe and relieve the 
preSBure, when the ice forming on the inside of the pipe 
can expand toward the center. If, even then, the pi]}e 
becomes frozen solid at two points, some distance apart, 
the intervening water upon freezing will burst the pipe. 
3. What speed had a gang in a marble sawmill ought to 
run to do the best and most work? A. About 200 feet 
per minute. 4. In the marble quarry I work in there is 
a great pressure to the stone closing in on the drills of 
channeling lIlachines and sometimes spoiling many dollars 
worth of marble. Can you give the cause? A. 'l'here is 
a constant compression in the rock crust of the earth, 
caused by the shrinkage of the earth through loss of heat 
-the same cause that has wrinkled its surface into hills 
and mountains, and caused even your marble quarries to 
become tilted in their stratified layers. When a channel 
is cut in the process, as with the channeling machine, 
where the drills cut a :close-fitting channel, the pressure 
is relieved and the walls of the channel close in, although 
not enough to be readily seen, which can be measured and 
amounts to enough movement to pinch the gang drills. 

50,000 ing with the file. If the tooth must be of perfect form, 
100 pounds steam preseure, then -- = 500 square shape one out and fasten it by a sufficient number of set 

100 screws, with countersnuk head, the square part of screw 
inches as the area of the steam piston. To this you should being cut off after fastening. 
add 25 per cent for pump friction, or a piston area of 625 
square inches, which is equal to 28� inches as the dta- (4994) J. H. asks the manner by which 
meter of the steam piston. Then for the horse power, nail hammers are tempered in large hammer factories. 
625 square inches X 100 pounds X 83'3 feet piston travel Also, is the grinding and poLi.shing done on wheels or 

5,206,250 belts, or both? Is there an automatic machine for grind-
= --- = 157'6 horse power. A decimal error made ing hammers? If you could not inform me on this, 

33,000 kindly refer me to parties that could. A. Hammers in 
us say 16 instead of 160 horse power in former answer. quantities are heated in large slow-burning fires or mullle 

(4986) W. E. C. says: 1. In the use of a 
steam boiler for furnishing steam for a 100 horse power 
engine, dry kiln, and heating buildings, to maintain a 
pressure of 80 pounds during the day and 30 pounds dur
ing the night, which will be the safest, best, and most 
economical way of feeding the boiler with water from a 
well 12 feet deep? A. The proper way to feed your 

ovens, and dipped in. water either singly or in nests, 
strung on rods through the eyes. The grinding is done 
on large grindstones as to the plane parts, 'and angles and 
corners are ground on emery wheels. The finish is made 
on fine emery wheels and polishing belts of leather. Do 
not know of automatic machinery for hammer grinding. 
Possibly some of our readers may know of such. 

boiler from a well is through a steam pump with pistons (4995) W. T. asks: Can a clear-cut 
proportionate for the work. You cannot trust the boiler ,casting of Babbitt metal be made in a sand mould, and, 
to the tender mercies of the pump acting automatically. if so, how can the casting be cleaned without marring or 

Nothing but the care of the engineer will do for steaming injuring the design? Can a clear-cut casting of medal 
at night, even nuder low steam. The water gauge should or coin bronze be made in a sand mould, and, if so, how 
be connected direct to the boiler, and not through the can it be cleaned without marring or injuring the design? 
feed pipe. 2. Will a water column on a steam boiler Can such bronze be melted in a forge, and does it melt as 
show correctly the amonut of water in the boiler if I con- easily as iron? A. Clean-cut or smooth castings cannot 
nect it with the water with 1!4: inch pipe and with the I be made in sand. Babbitt and type metal can be cast in 
steam with 2 inch pipe? A. One inch pipe is large metal moulds clean and bright. Medal bronze of copper 
enough for water gauge connections, unless the water is and tin alloy can be melted in a forge fire in a black lead 
hard, when 1)4 inch for both connections is preferred. It or Hessian crucible to the extent of two or three pounds 
will not show water height correctly when connected with very easily, by banking the fire by placing bricks around 
feed or blow-off pipe. it. It melts much easier than iron. Byusingfine mould

(4987) D. S. W. writes: 1. I want to 
make a small storage battery. Will you kindly give me a 
.. point" or two? How .hall I prepare the red lead and 
litharge? A. Mix the red lead and litharge with dilute 
sulphuric acid; acid 1 part, water 9 parts. 2. How mucl\ 
of the surface of the plates should be covered with saO>€? 
A. As much of the plate as is exposed to the elec1ll'Olyte. 
3. What proportions of c. p. sulphuric acid and water for 
the flnid? A. Acid 1 part, water 11 parts. 4. I intend 
using lead plates, 5 X 6 X !4:. four plates to each cell, and 
I want to make four cells. What E. M. F. should I get 
from it? A. Two volts per cell. 

' 

(4988) W. Y. asks: Do you know of a 
good cement for bedding brass inlaying in wood? I find 
that ordinary glue does not hold it well when the furni
ture is subjected to hot air furnace heat, whereas sam! 
very old furniture that I have with brass inlaying in'it 
appears to stand perfectly well. A. For metal inlaying 
the toughest glue, which may be known by bending in 
the hands, should be used. Make the glue in the ordinary 
way, and to each pint add a half ounce of glycerine. and 
a half ounce of fine whiting or pulverized chalk. 
Thoroughly incorporate and use hot and rather stiff. The 
metal should also be treated by dipping in weak nitric 
acid for a half minute, rinsing, and drying. This will 
give it a suitable roughness for holding the glue. 

ing sand, such as used by brass fonuders, a fair casting 
may be made in moulds of medallion work that can be 
finished with but little work . 

.(4996) A Printer asks: Will you kindly 
tell how engraving and plate printing is done? I refer 
to that which is seen on statements and calling cards. 
A. Plates for plate printing are cut by means of gravers. 
The ink, which is very thick, is rubbed into the grooves 
or lines made by the graver. Any surplus ink that re
mains on the plate is removed by a cloth. The printing 
is effected in a roller pre88 by pressing the paper into 
the inked lines. 

(4997) S. B. asks: Will you please tell 
me how they make calcium lighte burn that they use in 
the theater, and how much they cost? A. A calcium 
lamp costs about ten dollars. The light is produced by 
directing a jet of hydrogen or of coal gas and a jet of 
oxygen gas against a stick of lime. The lime is thus 
heated very hot and becomes luminous. 

layer of finer, sand, a layer of pulverized charcoal, with 
dust blown out, then a layer,of sand, thewholeoccupying 
one-third of the jar. 

(5001) W. F. C. asks: What is the ex
pansion of railroad bar iron per foot for each degree 
Fahrenheit? I mean when exposed to the heat of heat 
the sun. A. The expansion of ordinary bar iron between 
the temperatures of 320 and 572° is 0'0000826 of an inch 
per foot for each degree of heat Fahrenheit. The greatest 
range of temperature in rails through the year in your 
climate is about 00°, amounting to a change in length for 
100 feet of 0'7434 of an inch, or nearly 7� inches to a 
thousand feet. The extreme difference for a 30 foot rail 
is 0'223 of an inch. R&Js laid at mean temperature of 600 
require 0'148 of an inch space for 30 foot rails. In ordi
nary practice a Yo inch gauge is used in summer. 

(5002) F. P.-The following prepara
tion is used to render starched goods pliable: Take of 
white wax 1 ounce, spermaceti 2 ounces, melt them to
gether with a gentle heat. When you have prepared a 
sufficient amonut of starch, in the usual way, for a dozen 
pieces, put into it a piece of the polish about the size of a 
large pea, using more or less according to large or small 
washings. Or thick gum solution (made by pouring boil
ing water upon gum a"",bic) may be used. One table
spoonful to a pint of starch gives clothes a beautiful 
gloss. Leclanche battery prism is composed of"40 parts 
granulated manganese dioxide, 52 parts granulated car
bon, 5 parts gum shellac, 3 parts potassium bisulphate. 
Mix, heat to 2120 Fah. , and compress in moulds under a 
pressure of two tons, or press with moderate pressure in 
the porous cells. 

(5003) P. J. L. says: I would like to 
know if there is any way of killing the odor of kerosene. 
That is to add something to it so that there will be no 
smell of the oil or what is added. Also how to make 
camphor oil cheaply. A. The odor of kerosene may be 
modified, if not entirely destroyed, by using the follow
ing following formula: Mix chloride of lime with petro
leum in the proportion of three ounces for each gallon of 
the liquid to be purified. It is then introduced into a 
cask. Some muriatic acid is added and the mixture is 
well agitated, so as to bring the whole of the liquid into 
intimate contact with the chlorine gas. Finally the pe
troleum is passed into another vessel containing slaked 
lime, which absorbs the free chlorine and leaves the oil 
sufficiently deodorized and purified. Camphor oil is 
made by allowing the crude camphor to remain packed 
loosely over a wire grating, so that the oil may drain out. 
This method, which is crude and wasteful, is gradually 
giving place to hydraulic pressme. 

(5004) C. W. H. asks: In what country 
was tempered copper found? What century was it 
supposed to have been done? Is it a fact that we have 
no tools now that will make'an impression on said cop
per? Where can I get a history on such a subject? A. 
The so-called tempered copper tools are supposed to beof 
Egyptian or Hindoo origin, and were an alloy of copper 
and tin. Supposed to have been of the bronze age, one 
to-two thousand years before the Christian era. The 
same kind of tools can be made now; they are inferior to 
steel, which will cut the copper. There is no special his
tory. They are only alluded to in works on ancient Egypt. 

(5010) M. & Son ask: 1. How to con
struct a cupola to melt about 200 pounds of cast iron, and 
what is put in cast iron to help melt it ? A. A cupola to 
melt 200 pounds of iron should be about 24 inches ex
ternal diameter, with a fire brick lining about 3 inches 
thick. It should be about 4 feet high. Cupolas of this 
size are generally suspended on trunnions, so that they 
can be turned down into a horizontal position for clean
ing, etc. The bottom of the cupola should be hinged, so 
as to permit of dumping the contents. There should be 
a spout below the discharge opening, and upon each side 
of the cupoh, about 10 or 12 inches above the bottom, 
there should be openings for receiving the blast pipes, 
We advise you to purchase a work on founding. We 
recommend H Founding of Metals," by E. Kirk, prIce 
$2.50; H Casting and Founding," by R. E. �pretzson, 
price $6; "Practical Iron Founding," price $1.50; �� Iron 
and Steel Founding," by C. Wylie, price $2. Sometimes 
a little limestone or some oyster shells may be added to 
the coal and iron, to advantage, as a flux, This js gene
rally done after the first charge. 2. How to construct a 
cupola to melt 200 pounds of wrought iron, and what is 
put in wrought iron to help melt it? A. Wrought iron 
cannot be melted and poured like cast iron. 3. What is 
the book to get on the manufacture of iron and steel? 
A. "Principles of the Manufacture of Iron and Steel," 
by L L. Bell, price $8; "Chemistry of Iron and Steel 
Making," by W. M. Williams, price by mail $3. 

(5011) E. B. C. writes: DoE'S not a re
ducing valve always effect a waste of power? I have a 
boiler at 80 pounds and require to use a part of the steam 
at 40 pounds only. If I put in a reducing valve, do I not 
practically waste half the power of the steam so used? I 

(4989) E. L. K. asks: Will you please 
give me your judgment in the matter as to whether you 
consider open hearth bar .teel to be superior in quality, 
toughness, and uniformity over that of Bessemer steel, 
and whether you would consider a tool made from open 
hearth steel as giving better and more satisfaction than 
that of one made from Bessemer? A. The open hearth 
steel is becoming a favorite where extreme toughness is 
required, as for boilers and structural work subject.lri 
great stress. The actual difference is not great, and1i; is 
only in the extreme tests of doubling a plate two ways 
and hammering fiat without a flaw that open hearth takes 
the lead. Neither steel is used for cutting tools. 

(4990) A. B. M. writes: I have a new 
electro-magnet for striking a bell and it does not demag
netize quick enough. Please inform me what iron should 
he used, what treatment it should have, if any, it it should 
be devoid of carbon, or what its constituents should be. 
A. The'cores of electro-magnets should be made of the 
finest and softest wrought iron. Possibly you may be 
a"le to correct your magnet by thoroughly annealing the 
cores; this you can do by heating them rp,d hot and plac
ing them in ashes or powdered lime to cool. The arma
ture should not be allowed to touch tha magnet core; if it 
tloes, it will stick. You can prevent this by limiting the 
lliuvement of the armature, by inserting a short copper 

(4998) F. S. K. writes: 1. I should like 
to ask whether there will be an archeological exhibit at 
Chicago, especially of Grecian, Roman, and Babylonian 
carving. A. We have not yet received the lists of the 
Columbian exhibit. 2. How much is the pressure caused 
by water freezing? A. Water exerts an immense force 
by freezing when confined in an unyielding vessel, prob
ably many thousand pounds per square inch. It has burst 
bombshells when plugged full of water. 3, Would a 
greater quantity of water cause greater pressure? A. 
The preBllure per square inch would be increased with the 
increase in volume in an unyielding vessel. 4. How could 
I make a simple instrument for measuring the humidity 
of the atmosphere? A. The simplest hygrometer is a 
strip of strong paper, Xi inch wide, fastened at the top of 
a , plastered wall or on a strip of wood, with a small 
weight hnug at the bottom to keep the paper straight. It 
will expand and contract with the changes in the atmo
spheric moisture. A piece of catgut, a few inches long, 
hnug with a weight to keep it straight, and a pointer at
tached, has a large range of motion, due to change of 
moisture in the air. 

(5005) H. E. N. asks: Will you please have been told by severalengineel's, ip. whom I have con
give me a receipt for a mucilage for mounting plants in I fidence, that the waste under these conditions is very 
a herbarium? Was there ever a book published giving small-nothing like half; but it seems to me they are 
the flora of Nebraska? If so, give name of publishers wrong. Substitute for the reducing valve an engine 
and price. A. Glycerine, 4Xi parts; soft soap, 41,f parts; working on 80 pounds, with 40 pounds back pressure, and 
dissolve 1� parts salicylic' acid in 30 parts alcohol. Shake itwould seem that a net gain equal to the work of the en
thoronghly, and add to a mucilage made of 139� parts gine on 40 pounds should result, A. Either condition 
gum arabic and about 270 parts water. This mucilage that YOIl name is a most wastefnl practice. If you have 
remains elastic when dried, and does not have a tendency no use for the exhaust. make a reducing valve of the cut
to crack. Make up formula, using parts by weight. off and use the whole boiler pressure on the piston for the 
Write to the State botanist of Nebraska for information shortest part of the stroke that will do the work. If you 

(4999) G. C. asks: Are lightning rods in regard to the flora of the State. 

of any use in protecting a bnilding during an electrical (5006) C. F. writes: I have a Climax 
storm? It so, how many are needed on a building 36 by burnisher which I purchased about three years ago. 
72; 30 feet high? How are they to be put on? Are Scratches appearing on the burnishing iron are generally 
they manufactured or for sale in any of our Western removed with finest emery cloth. I have frequently had 
cities, and if so, by whom? A. Lightning rods are of occasion to apply this remedy with invariable satisfactory 
use. It requires a rod to every 225 square feet, or to result. A short time ago, however, the steel surface of 
every area 15 feet square. They may be nailed directly the burnishing iron seems to have become soft, and re
to the bnilding if the rods are made of strips of copper. fuses to work without profuse scratches. I succeed in 
The points should be about 5 or 6 feet above the roof. removing them lind in polishing the surface again, but 
We pre<lume almOlit 1U11 dealer iI1. electrical Guppiiea b>. eve:q 1rlal at b� iiUa the iru1trumellt wit.\>. 
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require as a necessity steani at half the boiler pressure 
for other purposes titan power, it is proper to use a re
ducing valve for that purpose only, as where elevators 
have to be run with high pressure and the heating of 
buildings at low pressure. The running of engines with 
back pressure is also wasteful, ouly excepting that the 
exhaust .team can be used for its full value for heating or 
other purposes, 

(5012) J. G.-You will improve the tin 
flux by adding 10 per cent of sal ammoniac to the muriate 
of zinc. Cover the surface of the tin with palm oil. You 



I citutitic �tUtritau. 
m�?? 'in 7 .... ?tr£ 

can also make tin more lImel by adding 5 per cent of bis- g:�1� . .;1;,�,�al�';,���{�d
·
o�ej.head tj.;<�eli;;g; 

496.531 
muth We have no books on th1. subJect. W H M 4"" 427 

Crane: magn����.
n
W:H. Morga .' : ' : :  .. : : : : : :  496;432 (5013) R. P. J. says : I have a 15 light Crane overhead travehng. '1'. R. Morgan, Sr . . . . . .  496.484 

Crane. p1llar. W. H. Morgan. . . . . . . . . . .  496.488 incandescent dynamo ',hICh I aID runnmg with windmill 
po" er for charging �6 cells storage battery. I have trou
ble "Ith the heatmg of the armature when the speed 
runs above 2,700-the required speed. Tbe dynamo is 
shunt "ound. Can I remedy the heatmg by introducing 
resistance .lnto the shunt by arrangIng an automatlC 
Bwitch, to act when the speed exceeds 2,700 revolutions. 
If thIS " III not ans"\\ er1 please make any suggestions that 
you thmk " .11 help me. A. You can probably remedy 
the heatmg bv the method proposed. The only alterna
the )s  to pro'ide means for securing a closer regulation 
of the " mdmill or optJmng the circuit of the dynamo. 

TO INVENTORS. 
An experIence of forty-four years. and the preparatlOn 

of more than one hundred thousand applICatlODS for pa
tents at home and abroad, enable us to unde�tand the 
laws and practIce on both contInents, and to possess un
equaled faCllItIes for procurIng patents everywhere. A 
synopSIS of the patent laws of the UnIted States and all 
foreIgn countrIes may be bad on apphcatlOn, and persons 
contemplatIng the securmg of patents, eIther at home or 
abroad, are lnVIted to wrIte to thls office for prIces 
whICh are low. In accordance WIth the tImes and our ex
tenSIve faClIItIeS for conductIng the bUSIness. Address 
MUNN & CO • olllce SCIE>fTIFIC AMERICAN. 361 Broad-
way, New York. 

Crate and frult drier, combIned, G. W. Crawford 496,819 
Creamer. centrifugal. P. M. & D. T. Sharples . . . .  496.622 
Cult1vator. H. Eastman . . . . . . . . . . . .  . . . .  . . . . 496.727 
CultIvator, W.  HewItt ... . . . .  . . . . . . .  . . . . . . . .  496,605 
Curhng IrOll, W. Lonsdale. . .  . . . . . . . . . . . .  . . . .  496.575 
CurlIng Hon heater, T. Hipwell. • . . . . . . . . . . . . . . . . • . . .  496,565 
Cut-out. electTI C, A. Wr",lIt . .  . . . .  . 496.807 
Cutter. See Bolt or rod cutter. Rotary cutter. 

Thrashing machIne band cutter. Vegetable 
or meat cutter. 

Detector. See Hot box detector. 
Dlstllhng apparatus, automatic, .E. Rund . . . . . . . . . .  496.488 

E���Jh����Ii!e;,rl���:ion ·:. ::::::::::: :::::: . t::rfJ 
Dredgmg apparatus, J. B Quinn . . . . . . . . . . . . . . . . . .  496,699 
DrillIng devlCes, fioatmg support for, A. FaIr-

ch1ld. . . . . . . . . . . . .  496.729 
Dye. blue. O. Nastvogel. . . . . . . . . . . .  . . . . . . . . . .  496.485 
Dye. tetrazo. Bammann & Ulrich. . .. . . .  . . .  . 496.892 
Dynamos or motors, fnchon coupling for, E. 

Thomson . .  . . . . . . . . . . . . . . . . . . . . . .  496,710 
Electric alarm. H. F. Kolbe . . . . . . . . . . . . . . .. . . . . . . . 496.690 
ElectrlC bunch hght. J. D.llon .. . . . . . . . . . . . . . . . . . . .  496.474 
Electric lIght fixtures. attaching deVIce for, G. 

Peeples . . . .  . . .  . . . . . . . . . . . . . . . . . . .  496.792 
Electric hghtlng system, Thomson & RlCe, Jr . . . . .  496,455 
ElectrlC machines, perforated pole pieue for 

dynamo, Scribner & Warner. . .  . . . . . . . . . . . . . . .  496,449 
ElectrlC meter, Edmondson & Oulton . . . . . . . . . . .  496,728 
ElectrlC motors. controlhng and equallZlng, D. 

Mason. . . . . . . . . . .  . . . . .  .. . . . . . .  . . . .  496,522 
ElectrlC motors for opertltlng machinery, utll1z-m!? Hoffmann & Richter. . . . .  .. . . .. . . . .  496.567 
ElectrlC sWItch, A. WrIght.. . . . . . . . . .  . .  . . . . . .  496,808 
ElectrlClty meters, correcting. Oulton & Edmond-

son.. . . .  . . . . . .  . . .  . . . .  . . . . . . . . . . .  496.745 
Elecn'odes for prImary or secondary batterIes, 

manufacture of, R. T. E. Hense]. . . . . . . . . . . .  496, 

�l�;����ai�'l. �J'd��}r �'. c. C��'.�: : : : : :  : . . .  : : : :  �� 
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End gate. wagon. H. H. Perkms . . . . . . . . . . . . . . . . . .  496.798 
Engme. See Locomotive engine. Steam en-

INDEX OF INVENTIONS En��
n
e
e
s, means for connecting statIOnary ma-

chmes to portable. J. Hullali . . . . . . . . . . . . . . . . . . . .  496.568 

��:,1!:I�'; i��fe���s�.;vte�a�.�����::::::::::::::::: !�:tM 
Fare reglster, S. C. Houghton . . . . . . . . . . . . . . . . . . . . . . .  496,688 
Fence gate. wire. J. PatrlCk • . • . . • • • • • • • • • • • . . • • • • • •  496,485 
Fender. See Car fender. 

Por which Letter8 Patent of the 

UnICed S tate8 were Granted 
Fert1hzer distr.buter. R. Galloway .... . . . . . . . . . . . . . .  496.560 
F1lter. K. V. R. Lansin!?h . . . . . . . . . . . . . . . . . . . . . . . . . .  496;614 
Fire and waterproof fabrlCs, makln�, H. A. 

Claasen . . .  . . . . . .. . . . .. .. .. . . . .. .. . . .. . . . .. . .. . .  496,599 
Fue escape. C. Caplis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,509 

May 2, 1893, 
Fue extlnguisher for rallway car heaters and 

&ND EACH BEARING THAT DATE. ll!?hts. J. �'. Cowdery ... . . . . . . . . . . . . . . . . . . . . . . . . . .  496,682 
Fueplace and cookmg range for cheese maklng, 

etc .• combined. G. Mayer . . . . . . . . . . . . . . . . . . . . . . .  496,524 
F1Shmg reel. H. H. Heskett ... . . . . . . . . . . . . . . . . . . . .  496,654 
Floor cleaner. G. W.  F. Rulllng ... . . . . . . . . . . . . . . . . . . .  496.619 
Flue base and thim ble, combmed. J. H. Watt • . • . .  496.626 

[See note at end of hst about copIes of these patents.l 
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ors. process o
� 496,759 Forge, electriC, G. D. Burton . . . . . . . . . . . . . . . . . .  . 496,593 

AIr m018tenlng apparatus, E G De Montmore .. , 496,5!J6 Forge, electriC, Burton & Angell . . . . . . . . . .  496,594, 496,775 
Alarm. See Boder alarm. Burglar and fire alarm. Frame, H. Schuessler . . . . . . . . . . . . . . . . . . . . . . . .  . 496,70.'1 

ElectrIC alarm. Thermo mechanICal alarm. FrUIt case, J. T. Cornforth . . . . . . . . . . . . . . . . . . .  496,817, 496,818 
Amalgamator, H L SImmons . . . . . . . . . . .  496,670 Frult plcker, I. W. Lord. . . . .  . . .  . . . . . . . . . . .  . . . .  496,520 
Armature attachment. W.  D.  Packard. . . . . .  49';.791 Frmt p1tter. Hall & Chase . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.784 
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C
��� 496,510 

Auto;(raphlC leglster. J PfeIfer. . . .  .496.534 • •  96,535 Furnace. J. W. W.lkmsoIj ... ' "  . . . . . . . . . . .  496.806 
AutomatIC safety SWItch, A. E Hutchms.. 496,611 Furnace bOller for heatIng houses, etc, G. A.  
Axlelubncator. Dubrule & Lebel . . .  . . .. 496.824 K1ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.613 
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BalIng press bmdIng attachment, A. WlCkey ... . .  496,628 GalvanIC battery, F. K. [rvmg . . . . . . . . . . . . . . . . . . . . . .  496,658 
Banner, D Locke. . 496.423 GalvanIC battery element, A. L. De Mentens .. 496,743 
Battery. See GalvanIC battery Games, deVICe for keepIng scores In progreSSive, 
Bearmg for lathe spmdles. ball. G. Hays. . . . . . . .  496,828 N. Hlil.. . . . . . . . . . . . . . . . . . . . . . . .  496.564 
Bed. sprmg. O. S. ] oster. . .. 496.404 Garment supporter. G. E. Adams . . . . . . . . . . . . . . . . . . .  496.6HO 
He���e�

ds, foldIng leg f�r �ard�obe. � .. .  �. �un: 400,829 8:: ����;�'t���g:.rl>�
l
jJ:s£.·.�����: : : : . : : : : : : : : : : : :  t�:�� Berth. sleepmg. A. R. T. Woods . 496 7115 Gas hghter. electrIC. Qmnn & Hotl'mann . . . . . . . . . . .  496.618 

BlCycle C. S. Page . . . . . . .  . . . . . . . . . .  .. 4 l!Il6 Gas, making. P. A. N. Wlnand . . . . . . . . . . . . . . . . . . .  496.502 
BlCycle: R. T Torkelson . . . .  . . .  . . .  . . . . . .. 496,803 Gate. See End gate. Fence gate. 
B1cycle handle W. J. Land1S 496 884 Gear cuttm!? machme. J. Walker... . . . . .  . . . . .  . . . .  496.676 
BlCyc1e saddle,' Moore & Burwell 496,664. 496,G85 Gelatlne and I!lu� apparatus for manufacturlng. 
B1cycle stand attachment. J R McCurdy.. . . .  496,530 

I 
F. A Wolff . . . . . . . . . .  . . . .  . . . . . . . . . . . .  . . . . . . . .  496.469 
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a
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��: .�: 496,416 
Blackboard chalk raIl IV S. Terry.. 496,708 Glass pollshmg machmery. plate, J. B. Ford . . . . . .  496.731 
Blacklllg machme. automatIC boot, F. G. Norton . 496 487 Gold separator, A. M. Brur. . .  . . .  .. . .. . . .  496.891 
Blank� by electnCltv, apparatm� for makIng, 

, 
GraIn bInder, A. Goodyear . . .  . . . . . .  . . . . .  496,647 
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BOller. See FurnacebOller. GrIndmg mIll, R. W. F. Abbe . . . . . . . . . . . . . . .  496,677 
BOller alarm. G. B. Essex . . . .  . 496.557 Grmdmg or pollshmg wheel. W. L. Messer . . . . . . 496.886 BoIlers, apparatus for manufacturmg, W. Con- Guard. See Burglar guard. POCket guard. 
BOlr���Od' cutter: ·E. Chaquette" . .: : :  . . . . .  ±§�r� Gm::'�� F�§i;�t�:..� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.700 
Bottlmg machIne, J. G. \YatkIn. . .. . 496.461 Gun, J. H. BrOwn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,637 
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. .  . .11,329, 11,330 
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Box lllitch Ine, H. VY Morgan . . , . 496,431 Guns, pneumatIC safety lock for breech-loadIng, fr�g�),"f. a�e
wRb';,�ebr';i'c'k�i�ed, E. W. �treeter .. 496.548 

Hal�er �L��I��re-s:" ':" " " " " ':' ::" ::: ':.:::::: ::: !�:r� 
Brake. See Car brake. VehICle brake. VehICle Handle for stovehd hiters, etc .• G. W. Warner • . .  496,587 

graVIty brake. Hanger. See Trousers hanger. 
�����ho'll,i'�;.r��tKc:�r�'{.t:hr�y Burton.
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Buckle frame. detachable. T. Wand . . . . . . . . . . . .  491,.804 Hltrrow. F. C. Patten . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,440 
Buckles, etc., fastener for. J. M. LeWIS 

' " . .  496,421 Harvester tenSlOn and take-up devlCe, E. S. 
Burglar and fire alarm. DIUman & Setb. . . .  . . . 496,724 Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,680 
Burglar guard. for protectIOn of bank offiClals. A. Hat, T. Westerman .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,462 

Bur�er�
a
§�e ]tllT:r'J.aee gas burner. Gas burner: 

. 496,492 
�:� r:���r�J� Ki�po�.�s?n e� al: • • •  : • • • • • • • • • • • • • • •  1�:�� 

Bu�h or weed puller, 1 \Y Snapp . 496,452 Heater. See Curhng Iron heater. Water heater. 
ll�U�� "o�dii�ltj· 

Brenllel�en 496,6.% 
�::�:;: �'l�:lIhaminer : : . : . : : . : : . : : : : : : : : : : . !�:� 

Button'detacllmg uevlCe. J J Goldman. : :  ��!8� HermetlCally sealed bucket. S. N. Long . .. . . . . . . . . .  496835 
Button, Ieversible head, J. S Klebes . .  . 400,417 HInge, SprIng, H. L. FerriS . . . . . . . . . . . . . . . . . . . . .  496,476 
Ca b§t�,v:�on

�
.
lectr leal testIng outfit fo r, � W. 

496,801 ���:t�h�
e:!��a�i:!i. �

I
.
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e
���cer·.:: : : :  :::: : : : : : :  ��:�� CalIpers, beam. A. Barker .. . . .  . . . .  496.6'79 Hook. See TrollIng hook. 

Camera'shutter, A EntWIstle . . . . . . . . . . . 496,512 Hop extract .. makmg, O. Schwelsslnger . . . . . . . . . . . .  496,752 
can filler. S. B. Parl,er.. . . . . . . . . . . . . . . .  496,617 Horseshoe. A. B. Tracy. .  . . . . . . . . . . . . . . . . . . .  496.�� 
Can opener, W. L. Scovllle . . . . .  . . 496,448 Hot box detector, Kerr & Hardman . . . . . . . . . . . . . . . 496,659 

�� �����·�:h�::�. F .L  Clark 
.. 
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Car brake slack adjuster, H. Hmckle) .. . . . . . . . . . .  49fi.600 Hnuemc devlCe. J. F. Corker ... . . . . . . . . . . . . . . . . . . .  496.816 
Car brake slack take-up, H. Hlnckley . . . . . . . .  . .  496,607 Ice tongs. S. A .  Harness.. . . . .  . . . . . • • • . • . . • • • •  496,649 
Car couphng D. L. Barnes . . 496810 IndICator. See Cash Indicator. 
Car coupllng' G. A Haslup . . .  . . . . . . . . . . . . . . . . .  496:.116 Ingot moulds, constructlOn of. C. Hodgson . . . . . . . .  496,736 
Car couphng: J. Rawles . . . . . . . . . . . . . . . .  496,444 Inhaler, J. F. Chesebro. . .  .. . . . . . . . . . . . . . . . . . . . .  496,776 
Car c{)uphng, Teeguarden & Clark . . .  . . . . . . . . . . .  496,493 Indulator, telegraph wrre, Hemmgray & Gill . . . . . .  496,652 
Car coupllng, W. R. Teeguarden et a1 . . .  . .  . . . .  496,494 [ron. See Curllng Iron. 
Car, dUmpIng, W. A. Tbacher... . . .  . 496,672 Ironing table and washlng machine, combined, 
Car fender. G. Lowe . .  . . . . . . . . .  496.424 W. H.lton ... . . .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,655 

8:� ;�rfdoc:bt;. ��:ru,�n
asbmgton . . . . . . . . . . . . . . .  !�:!� J:��lr�,
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o
e����er . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,796 

Car WIndOWS, dust and CInder guard for raIlway, Journa] bearing, J. N. Kallor . . • . . . . . . . .  . . . . .  . 496,482 
S. B. Albson. . 496,767 Kettles. machme for and process of manufaotur-

Cars, curtaln rod for sleepIng, A. Selby. . . . . .  496,621 ing, F. OleJmk. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  496,439 
Cars, gas engIne motor for, D. Best. . 496,717 KnIfe. See Choppmgknlfe. 
Carbon dlOxIde, process of and apparatus for re- KnIfe, 1. W. Low.. . . . . .  . . . . . . . . . . . . . . . . . . . .  496.521 

covermg. W. Walker . . . . .  . .  496.546 Knob attachment. Magney & Cate ... . . . . . . . . . . . . . .  496,576 
CarbonatIng hqUIds, atomIZIng head for, D. I Label. W. A. Duesbury . . . . . . . . . . . . . . . . . . . . . . . . . .  496,554 

Mueller . .  496.579 1 LabYllnth. E Guth. ... . . . . .  . . . . . . . . . . . . . . . . . . . .  496.604 
Carpet stretcher. L E. Ebrgott . 496,777 Lamp central draught

'a
W, C. Homan. . . . . . . . . . .  496.657 

8:�lRg�:t���r·c!l�er & Zook.. . . . .  496.595 t:�g: :?:����� :�� .r F. &�:J·:Sanders: · : : . : : . : : : :  !�:� 
Cash'mdlCator and recorder. H .  C .  PrItchard.. . .  496.795 Lamp electrodeharc. J . F .  & S. J .  Sanders . . .  496.701 
Cash regIster and drawe!-,-'V H 'J.1hompson . .  .. 496.585 Lamp extingulS er, E. P. GoodrlCh. . . . . . 496,646 
Cash reglSter. check. T. tl Bergh . . . . . . . 496.682 Lamp llghtmg devlCe. E. R. MlChaehs.. .. 496.662 
Caster axle and wheel, A. C Sanford. . 496.620 Lamp. spray. A Shedlock.. . . . . . . .  .. 496.450 
Cham dnvm!? aIed cuttmg. �Iuehhg & Slade . . 496.529 Lantern holder. signal. F. K. WrIght. . .  . .. 496.479 
Cham'lInks, machIne for makIng, J. W. Bowen .. . .  496,773 Last, C. H. Josselyn. . . . . . . . . . . . . . . . . . . . . .  496,785 
Cheese press . J. L. Helmer . . . . . . .  496.413 Latch. O. S. Lamberson . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.570 
Choppmg kmfe, J. W. A.:len. . 496.809 Life preserver. M. O'Hara . . . . . . . . . . . . . . . . . . . . . . . .  496.697 
Churn. J. T. Urbach. .  496,674 L1fter. See Pan lifter. P.pe hfter. 
CIgar wrappIng machIne, }1� Stlles . .  . . .  . 496,453 LImb, artIfiClal, A. Gault. . 496,645 
Ci!?arette formmg devlCe. F. Evers. . . . .  . . .  . . .  496.475 L1qUld separato" centrIfugal. C. D. Hellstrom . . .  496.412 
Clamp. See Rock drIll clamp. Lock and latch. tJ. R. Uhlmann.. . . . . . . . . . . . . . . . .  496,4!17 
Clasp, G. E. Adams.. .. . . . . . . . . . . . . . . . . . . . . .  496,629 Locomotlve crane, W. H. Morgan 496,428 
2l::�ei: 
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. . . . . . . . . . . .  . . . . . . . . . .  496.721 tg�g�gft;�·e'i:����:cb�M:�sfi��f;��. : : · : : : : : : · ·  !�� 
Clock, alarm, W. E Porter. . . . . . . . . . . . . . . . . . . . . .  496,667 Locomotlve exhaust plpe, J .  B .  HartIgan . . . . . . . . . .  496,410 
Cloth dreSSIng or finIshIng mecbanIsm, A. Brown 496.720 Locomotlve Jtb m'ane, W. H. Morgan . . .. . . . . . . . . . . .  496,430 
Clothes pm. N. Baughman . . . . . . . . . . . . . . . . . . . . . .  490.768 Loom. H. E. Ham.lton et a/. . . . . . . . . . . . . . . . . . . . . . . .  496.480 
Clothes pounder. G. E. AllgaIer . . . . . . . . . . . . . . . . . . . . .  496.506 Loom shuttle. J. T. Ahrens .• . . . . . . . . . . . . . . . . . . . . . . . .  ±�.� 
gl�l��: �: �a���� ' : ' . ' : . : : : :  " : : :::::::::: : : : : : .  i�:�� tgg�S.s�ci:l�iv�·s���W��otion .. ior:·j 
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Clutch. fTIctlOn. C. S. F.flel<l . . . . . . . . . . . . . . . • . . . . . . . .  496,603 scott . .. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.574 
COln-operated mechanIsm, J. Schade . . . . . . . . . . . . .  400,749 Lozenge machlne, W. Bnerley. .  . . . . . . . . . . . . . . . . .  496,590 
Collar. horse. H. H. Shartle.. . . . . . . . . . . . . . . . . . .  496.541 Lubncant. W. S. Lever . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.742 
eonar, borse, J. J. 'Vnght 496,503 Lubncator. See Axle lubricator. 
CO
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� .. ������.��t •• �: 496,456 h��l����b'o�s!:·:����oon: . : :. : : : : : : : : : : : : : : : : : : : ��:�i� 

Condenser, F. J. WeIss . .  . .  . . . . . . . . . . . . . . . . . . . . .  496,761 Mall pouch dellverer, E. W. Bradford . . . . . . . . . . . . . .  496,551 
CondenSlng, refrIgerahng, and evaporating appa- Mall pouch dehverer, A. Klmber . . . .. . . . . . . . . . . . . . . .  496,518 

ratus, surface. E. Tbelsen ... . . . . . . . . . . . . . . . . . . .  496,757 Manual recorder and cash drawer, H. M. Gelger . .  496,733 
Conformator. C. H. Vause . . . . . . . . . . . . . . . . . . . . .  496.675 Marble Bhooter. J. Remert.. .. . . . .  . . . .  . .  . .  4116.589 
Cooler. See Water cooler. Marklng circular artlCles, machlne for, A. B. 
Couphng. See Car couplIng. Plpe couplIng. Plpe Shlppee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,489 

or hose couplm!? Th1ll couplm!? Match BtlCk bunching machllle. E. H. Eisenhart . .  496,'1'18 

c
ov

:[e�fJl��'If l)��";,l?�� .. �� . .  ���.�� . .  �??�:�� 496,� 
Ma

�:xi��:::e. �������. ��. �������'. ?�.':. 'BG,828 

Measuring and draWing tool, L. O. Allre<l . . . .  . . . .  �96,7H 
Measurlng instrumeut, electrICal, E. Weston.. 496,500 
MeaSUring mstrumentB, shunt for electrical, E. 

Weston. .... . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . 496.501 
MedlClnal compOSItion, O. L. Mulot . . .  . . .  496,694-
Metal wheel and makIng same, J. W. Bettendorf. 496,633 
Metallic flmshing plate. W. S. Grafton et al .. . .  __ 496.478 
Meter. See ElectrIC meter. Grlun meter. 

ProportIOnal meter. 
�llt

er
��'dr� ,;:,��s��ii." . . . . . . . . . . . . . . . . . . . . . . . . . .  496.581 

MIter cutting machlne, F. W. Eichenauer . . . . . . . . .  496,643 
MOuld. See Butter mould. 
MotIOn, mechanism for convertmg. F. W. Kre-

mer. . . . .  . . . . . . . . . . . . . . . .  . 496,882 
Motor. W. Rabich. . . . . . . . . .  . . . . .  . . . . . . . . . .  496.486 
Motor for the transmISSlOn of power, D. W. Car-
Mo�rrig' gi-'anuiar ·materUiis.· process' 'o't ' anii" ap';&': 496,596 

ratus for. J. P. Griscom. .  .. . . . . . . . . . . . . . . . . .  496,684 
Muslcal lnstrument. R. EIsenmann • . . . . . . . . . . . . . . . .  496,402 
Na11. W. H. Tnttle. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  496.625 
NaIl machIne, wire, G. Alexander. . . .  . . . . . . . . . .  400,389 
N1ppers. cuttmg. S. Taft. . . . . .  . . . .  . . . . . . . . . . . .  . . . . .  . 496.584 011 drIp pan. F. B. Flynn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,403 01) or oth er liqUids under pressure, apparatus for 

supplying. H. SclIumm . . . . . . . . . . . . . . . . . . . . . . .. . . .  496.751 

�!.'ifooi:����:�a��r.'.'�::. : : : : : : : : : : : : : : : : : : : : : : : : :  ±�:= 
�:�'i1f!f:�. �� ��:g;;: . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.422 

�:g:� �����ld�a:e.��t:ib:;!nt�r:��:�repa� 496.754 

ratlOn Of.�. D. Claflm . . . •. . . . . . . . . . . . . . . . . . . . . . . .  496.814 
Perspectograph. J. L. Fmdlay . . . . . . . . . . . . . . . . . . . . . .  496,556 
Phosphates, treatmg', P. C. Hoffmann .•. . . . . . . . . . . .  496,687 
Plano case. W. J. ('ordley. ... . . . .  . . .  . . .  . . . .  .. 496.553 
Picker. See Frmt pICker. 
Pickets to wire, deVIce for securing, D. A. Boyle. 496,508 
Pipe. See LocomotIve exbaust pIpe. Tobacco 

p1pe. 
�:�: ���il��:. t;I��'Y�l.P-Fro�:::· .A: 
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PIpe hfter, C. M Damelson.. . . .  . .  . .  . 496,641 
PIpe or hose coup]tng, H. Winkenwerder .. . . .  496,468 
Pipe wrench, Smltb & Gage. . . 496,753 
Pipes, clean-out for dralnage, R. GarVie . . . . . . . . . .  496,561 
Plannneter. J. Goodman. .. . . . . . . . . . . . .  . . .  . . . . . .  496.562 
Panter attacbment, check row corn, J. B. Jarmln 496,415 
Planter marker. corn, G. E. McCune . . .. . . . . . . . . . .  496,144 
Planter. potato. N. Sturdy . . . . . . . . . . . . . . . . . . . . . . . .  496.707 
PlastIC materl&l, machlne for mouldIng, F. C. 

Damm. . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.399 
Plow. '1'. J. & W. Rawls . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.538 
Plow. slde hIll. H. L. CUmmmg ... . . . . . . . . . . . . . . . . . . .  496.898 PLOW. sulky. S. H. Tinsman . . . . . . . . . . . . . . . . . • . . . . . . .  496,458 
Plush shearIng machlne, J. Pearson et al .• • • •  496,532 
Pocket guard. C. Th.bodeau . . . .  . . . . . . . . . . . . . . . . .  496.709 
Pole, adjustable carriage, N. 1.1. Holmes . .  . . . . .  496,609 
PreserVing farinaceous products, L. Fromm. . . . .  496,780 
Press. See Bahng press. Cheese prees. Hay 

press. 
PrInter's qUOIn, W. WlCkersham . ... . . . . . . . . . . . . . . .  496,547 
PrInting press addressmg attachment, I. W. 
pro��lie�.

a
.::,r.;w:j. cardy ... . .  : . . . . . : . : . . . . .  : :  . . .  !�� 

Propellers, apparatus for revolVIng and elevating 
screw. W. H. Thompson.. . . . . . . . . .  496.495 

��Yfe��lg�:l &�h
e�r ��':�e�Ufl:�gan.. . . . . . .  , 496,827 

Pulp from vegetable substances, maklng. Denl-
son & Palmer.. . . .  . . . .  . . . . . . .  . . . . . .  496.400 PumP. B. Elmore.. . .  . . .  . . . • .  .. . . . .  . . . 496.683 

Pnmp. H. F. Herbert. .  . . . . .  . . . . . . . . . . . . . . . . . . .  . .  496.653 
Pump, vacuum, Fraser & WIlson . . . . •  . . . . . . . .  496.559 

r.:�r;!.�y?�\��a�:,a.e 1.gC�I��::'t;:� . . .  : . : : : : · :  . . . . .  j\\:\:� 
Ra1lway ferry. J. A. & J. E. [rons.. . . 496.831 
Rallway ralls, theIr JOInts and chaIrS, construct-

mg and assembhng. A. H. Emery .. . . . . . . . .  496,555 

::t};:� �,'::r.��t'3.:i�t���·J�v!s '.f"p
w
�'i:J�e:: ... . . j�:�� 

Railway sWltch. J. R. T1tman. . . . .  . . . . . . . . . .  496.624 
Ra1lway switch. street. D. F. Doody. . .. . . . . . . .  . .  496.725 
Railways. electrIC dlstnbutlOn system for, N. W. 

Perry. .. .. . . . . . . . . . .  . . .  . . . . . . . . . . .  . . . . . . . .  . .  496,583 
Recorder. 8ee Manual recorder. 
RefrIgerator crate, J. F. Fugazzl. . . . . . . . . . . . . . . . .  . .  496,644 
Reg1ster. See Autofll'aphlC register. CashregIs-

ter. Fare reglSter. 
Rock drIll clamp. J. G. Leyner . . . . . . . . . . . . . . . . . . . . . .  496.578 
Roller. See Shade roller. Street roller. 
Rolhng machme. A. B. Sh,ppee... . . .  " t96.490. 496,491 
Rolling machines, blank feedIng mechanism for 
Roo�r��aAet���P��iler::.: : : : : : : ::::�:::: . . . .  : . . .  : ��:� 
Roofing. metaillc. W. S. HarrlS. . . . . .  . . . . .  .. . . . .  496,685 
Rotary cutter for making slmilar teeth, IT. Eber-hardt et al.. . . . • . • . . . . . . . . .  . . . . . .  . . . .  . . . . . . . . . .  496.511 
Rule gauge attachment. P. A. Saum .. . . . . . . . . . . . . . .  496.748 

���",iiJ' "'g"e��\�i!en�:1�ld '&: BUrge'ss ':::::::: :: t1:l;�� 
Saddle, tarness. H. Schm1tz . . . . . . . . . . . . . . . . . . . . . . . .  496.447 
Saddle. rIding. F. E. Du Moulm. .  . . . . . . . , .  496,726 

sal�g�r:,rt���. ��� . ���. ma�����.��: . .  ��: .�: .�: 496.615 
SawmIll dog. Hauck & Comstock. . . . . . . .  . .  . .  . . .  496.650 
Scatfold truss or support for bUlldmg, decoratmg, 

or other purposes, T. Kennedy . . . . . . . . . . . . . . . .  '96.189 
Screen. See Wmdow screen. 
Seeder. M. S. Henry . ,  .. . . . . .  . . . . . .. . . 496.782 
Self-closmg box. S. E.Hnrlbut .. . . . . . . . . . . . . . . . . .  496,610 
Separator. See Gold separator. Llquld sepa-

rator. 
SeWIng machme feedIng mechanism, C. Mal-

daner . . . . .. . . . . . . . . .. . . . . .  . 496,660 
Shade roller. S. Hartshorn.. . . . . . . . . . . . . . . . . .  496.411 
SharpenIng stones. stand for, A. E. Lamb . . .  496,741 
Sheet metal bodies, makIng spirally corrugated, 

W. Ed!?e. . . . . . . . . .  . . . . .  . 496,601 
Shlps' botto9l8, coverlng for. J. Cinamon . . . . . . . . . .  496,598 
Shoe. W. J. Dre},.. . . . . . . .  . . . .  . . . . . . . .  496.822 
Shoe. Congress. G. C. Moore. . . .  . . . . . .  . . . . . . .  496.526 
Signal. See RaIlway slgnal. 
Sll(I.al apparatus. electrIC. J. W. Latt1g . .  . . . .  496,787 
Slgnaling apparatus and system. electrlC, J. W. 

Latt1g. . . . . .  . . . . .  .. . . . . . . . . . . . . . . . . . . . . . .  496.786 
SIgnaling-apparatus, electrIC, S. D. Field . . . . . . . . . .  496,602 
Sk1d. drainage. E. [. Purrington. . . . . . . . . . .  496.537 
Slate frame. H. S. Semmel. ... . . . . . . . . . . . . . . . . . . . . . . .  496.798 
Smoke consumer. T. Gunmng . . . . . . . . . . • . . . . . . . . . . .  496,479 
Sower, seed, Gleixner & Schatf . . . . . . . . . . . . . . . . . . . ..  496,515 
SpInner and tWister for link, etc., up, J.I H. 

Shearn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.582 
Sponge mOlstener.J. S. McClung ... . • • • • . . . . . . . . • . . .  496,695 
Sprlng. See Elh ptlC Bprlng. 
Sprmg settmg machme, E. Chff . . . . . . . . . . . . . • • . • • • •  496.722 
StanchlOn. Angell & Wmn . .. . . . . . . . . . . . . . . . . . . . . . .  496,390 
Steam engIne, A. Knudsen . . .  . . . . . . . .  . . . . .  496,689 
Stltchml? machme. staple. Bradley & Lav1gne 496.684 
�tone planer, C. Blganess . .  . . . . . . . . . . . . . . . . .  496,719 
Stove. heatmg, D. O. McMa niB . . . . . . . . . . . . . . . . .  496,790 
Straw stacker attachment. G. Boettler. . . . . . .  . . . .  490.771 

�I���t,r��l';.�o�·f���?�
e 
S·. WhIte. ' : : . : : :  .496:468 to t1:l;1� 

Sulky. A. V. Wh1teman. . . . . . . . . . .  . . . . . . . . . . . .  4'16.621 
SUlglca] instrument, F. C. Thompson . . . . . . . . . . . . . .  496,711 
SU'Pensory appllance. S. L. Polock. . .  . . . . . . . . . . . .  496.747 
Sw.tch. See AutomatlC safety sW1tch. ElectrIC 

sWltch. Railway sWltch. 

��bt� °iee:����n����
cfa�e. 

Bi���I�:Stable: . .. .. 496,715 

Tap head
lr
self-actmg• S. D. Leland. . . . . . . . . . . . .  .. 496,420 

Tea or co ee pot bandle, M. Stranski . . . . . . . . . . . . . .  496,M3 
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Thermo-mechanlCal alarm, P. Krumscheld . . . . . . . .  496,519 
Thermometer. J. J. Hicks .... . . . . . . . . . . . . . . . . . . . . . . .  496.783 
Th1ll coupling. C. A. Buffington. . . . . . . .  .. 496.774 
Thrashing machlne band cutter and feeder, W. 

N. Rumely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.446 
Thrashmg machlne band cutter and feeder, F. J. 

Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,764 
Tile fastener. A. M. Strusholm... . . . . .  . . . . . . . . .  496,544 
Tile or brick machlne, E. M. Freese . . . . . . . . . . . . . . .  496,779 TInf�����f.I���: 1fE::���� ���? �n. ���. �.���� 496,487 Tue. pneumatIcl F. Dour,rlas . . . . . . . . . . . . . . . . . . . . . . . . .  496,642 

:t:i�� ��:��:g�: �o�ga�'l'��i�t::" " " " " ':': !�.�� THe, self-healIng pneumatic, J. R. MorriS, 
496.527. 496.528 

Tue. veh1cle. W. Langmuir.. . . . . . . . . . . . . . . . . . . .  496.418 
Tire. wheel. F. G. Taylor. . . .  . . . . . . .  . .  496.671 
Tobacco pall attacbment. W. H. A. Godfrey 496,477 
Tobacco p1pe. W. F. Bennett. . . . . . . . . . . . . . . . . . . . . .  496.769 T'lY pistol. H. T1dem an . . .. . . . . . . . . . . . . . . . . . . . . . .  496 545 Toy sa vmgs bank. A. Barton . . . . . . . . . . . . . . . .  . . . . . 393 

��:��;f:t�:�, 1Ya�: r.�h:l�·F�riln: : : : : : : : : : : : : : : :  
Trolley. double pole. T .  E. Adams . . . . . . . . . . . . . . . . . .  4 ,681 
Trolhn" hook. J. Pepper. Jr . . . . . . . . . . . . . . . . . . . . . 496.441 
Trousers hanger. J. A. Jourdan . . . . . . . . . . . . . . . . . . . . .  496,738 
Trousers hanger, A. C. Nash . . . . . . . . . . . . . . . . . . . . . . .  49f\696 
TypeWrIting machme. H. T. Bardwell . . . . . • . . . . . . . .  496.507 
Typewrltmg machme. S. S. Laver.-

" 
. . . . . . . . . . . .  496.419 

fiI.l'b':.;n!�I.����'ll'e 
G.
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.�:: . : : : . : . : : : : : . : : :  !�:tZl 
Umbrella, fold mg. A. Krlegllotf. . . . . . . . . . . . . 496.838 
Valve. balanced shde, D. K1Iey. . . . . . . . . . . . . . . . .  . .  496.7W 

�:l�:' f��g��:�����:�,Tla�;n�j�a6:eek' ' .  . . ��:�� 
Valve for hydrants and water p1pes. cut-off. S. C. 

MoNell!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  
Valve. gas and air. J .  F. Whlttakeret a l  • . . • • . . . . . • •  496 
Valve mechanism for air brakea. J. T. Hayden . • • . 
ValYe operatlDl lIIllCllulDllJD. O. L. 801I'1and (r) . . .  11. 

© 1893 SCIENTIFIC AMERICAN. INC 

Valve. pressure regulating. A. Helthecker 496.735 Valve. steam. W. Franks. . . . . . . . .  . . . . . 496.782 VaporlZer, F. C. Hawkes. . . . . . . .  496,481 
Vaponzer and burner, hydrocarbon, J. H. 

Mathews.. . . . .  . 196.528 
Varll1sh. makmg. G. H. Sm1th . . 496.451 Vegetable or meat cutter. N. R. Streeter . 496.755. 496.756 VehIcle brake, automatlC. J. N. SChwalen... . .  496,540 Veh1cle grav1ty brake. W. H. Morgan.. . . . . .  . 400.429 VehICle seat back. G. Wh1te. . . . . . . . . . . . . . . . . . . . .  496,467 VelOCIpede. J. W. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.388 VeloClpede, J. G. Stamp ... . . . . . . . . . . . . . . . . . . . . . . . .  496,800 
�����::���;,�ii�: fi��l�� . . : . : : : : : :  : :  ±ll&� 
�:��H!��c��e\V������\;��;..

Foote . . . . . . . .  496,730 
Vent1lator. J. B. Hyzer. . . . . . . . . . . . . . . . . . . . . . .  496.784 
;��fl�Sj������t���
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V1se. W. J. Walker.... . . . . . . . .  . . . . . . . . . . .  . . . . .  496.496 

�
o
':::l:d 1io�!ti�m:�acbment:Baui:h &

' Sei- 496,678 

Vldge. . . . .  . . . . . . . . . . . . . .  . . .  . .  . 496.471 
Wagon hody. J. H. Waggener et al. . • 496.459 
Wagon jack and wrench. combmed. C. R. Mayne .. 496.692 
Washlng machlne, E. Blanchard . . . .  . . . . .  . . . .  496,770 
Washmg machme. R. H .  W11son . .  . . . . . . . . . . .  . . .  496.763 
Watch bow fastener, R. M. Hunter . . . . . . . . . . . . . . .  496,830 

;:��� .ft."..? a��Jo.fr .. ,c:�r
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Water closet flushing deVICe. M. S. Bramble . . . . . .  496.894 
Water closets. preservative cover for, E. L 

Prins . . . .  . . . . . . .  . . . .  . .  . .  . .  496,536 
Water cooler, E. D. NlChols ... . . . . . . . . . . . . . . . . . . . . .  496,436 
Water heater. G. Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.738 
Water heater, C. B. 'l'ompkIns . . . . . . . . . . . . . . . . . . . .  496,673 
WII:.'i:;,el�

e�.:;;�l'��"..�i. 
Grmdmg or pohshmg 

Wbeel. W. S. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.405 
Wheel center, W. L. Messer . . . . . . . . . . . . . . . . . . . . . . .  496,837 
Wheels to shafts. means for attachmg. Percy & 

H1tchcock .. . . . . .  . . . . . . . . . .  . .  .. 496.442 
Wh1ffietree. N. L. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . .  496.608 
Wmdow screen. D. P. Guest. . . . . . . . .  . . . . . . . . . .  496,781 
Window ventIlator, M. J. Burke . . . . . .  496,839 
WIre bending machIne, V. Beauregard . . . . . . . . . . . . .  496,472 
Wue ends, anchorlng. J. H. Brown. . . . . . . . . . . . . .  496,636 
WIre stretcher. C. D. Mock . .  . .  . . . . . . . .  496,577 
WIre stretcber and holder, A. Westmeyer . . . . . . .  496,713 
W,re stretcher • •  ulky. W. S. W1lhams. . . . .  496.762 
W03?'In':l'lr�:J�s f�� Cha��lllg and �.�tl1.11n� •. �. 496,737 
Wrench. See CarrlSge wrench. Pipe wrench. 

DESIGNS. 
Bottle. D. O'Reardon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.380 
��t��¥b�il����air:R:H. Warn;';" ': ' : : " : : : : : ' : :  �:�� 
Uond uctor book, L. D Berger . . . . . . . . . . . . . . . . .  22.384 

£<;�t;6V�:�d�0��R:dO�e�1�.. . . . .  . �:�� 
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File case. R W. Emerson . . . . . . . . . . .  . . . . . . . . . . . . . . . .  22.397 
Furnace. T. Cascaden, Jr.. .  . . . . . .  . .. .. . . .  .. .. . . .  22,403 
Harness loop. M. E. Zeller . . . . . . . . . . . . . . . . . . . . . . . .  22,388 
Ice P1Ck, J. A.ustice et U1. •• • •  22.394 
Lamp burner, R. T. Barton . . .  . . . . . . . . .  . . . . .  22,395 
Lavatory bracket. R W. M1ller . . . . . . . . . .  . . .  2'2,387 
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Monument. W. H. Perry. .  . . . . . . . . . . . . . . . . .  22.372 to 22.874 011 cuP. T. R H1ll.. . . . . . . . . . . . . . . . . . . . . . . . 22.385 
Ra<i1ator, L. R Blackmore. . . . . . . . . . . . . .  22,401, 22,402 
Ra1sin seeder frame. W. S. Scales . .. . . . . . . . . . . . . . . . . .  22.898 
Seat. V. A. Taylor . . . . . . . . . . .  . . .  . . .  22.896 
Spoon. etc .• E. A. Blake . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  22.875 
Spoon. J. J. Freeman . . . . . . . . . . . . . . . .  . 22.876 'l'oP. G. W. Coon . . .  . . .  . . . . . . . . . . . .  .. . 22.378 
'l'oy bank, C. A. BaIley. . . . . .  . . . • . . . . . . . . . . . . . . . . . . .  22.405 
TypewrIter cabmet, S. L. Conde. . . . . . . . . . . .  . 22,398 
Vault hght lens, J Jacobs. . .  " . . . . . .  22.388 to 22.391 
VehlCle step, A. A. Pope ... . . . . . . . . . . . . . . . . . . . . . . . . . .  22.404 

TRADE MARKS. 
Animal shoes, Bryden Horse Shoe Company . . . . . . .  22,964: 
Asphaltum. A. L. Barber.. . . . . . . .. . . . . .. . . .  22.954 

�r����
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Bitte rs, J .  Grossman . . . .  . . . .  . . . " .. 22,921 
BItters, orange. Les Hentlers de MarJe BrlZard & 

Roger. M. B. Glottn
t 
Achard & Glotm. . . . . .  . 22.922 

Bleachmg powder. Urn ed Alkah CompanY
22.989 to 22,941 

��!�a�, �::
m
H��ti��; ��tifa�e :rrTz��d'& Roger, 22,963 

M. B. GlOt1n, Achard & Glotm. . .  . . .  . .  22.926, 22 927 
Brandy or cordlRl. cherry, P. N. Heenng .. . . . . . . . . .  22.923 
Buttons, be holders, studs, and kmdred jewelry, 

collar, Parks Bros. & Rogers . . . .. . . . . . . . . . .  22,899 
8:�u.i.�r".?,
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L"bemlcal substances used for agr1cultural, horb
cultural, vetermary, and sanItary purposes. 
Umted AlkalI Company .. . .  22.946 to 22.948 

Coal, bitu mInous, Westmoreland Coal Company.. 22,955 
Coffee. T. H. Messenger & Co. . . . . . . . . . . . . . . . .  22.919 
Cotton. chemlCal composltlOn for softenlng or 

treating, Zellner Bros . . . . .. . . . . . . . . . .  . . . •  22,9«-
Cotton clotb WIth a sllk finish for dresses and IID-

lngs, Sbarpless Bros. . . . .  . . . . . . .  .. . . . . . . . . . . . .  22.004 
Cotton fabrlcs, Amoskeag Manufacturlng Com-

pany. . . .  . . . . . . . . .. . . . . . . . .  . . . . . .  22.902 
Cotton guods. bleached. blown, and prInted, G. 

W1lhs .. . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  22.908 
Cure, dandruff, ColumbIan ChemlCal Co . . . . . . . . . . . . .  22,936 
Dyestuffs produced from logwood, Wllllam J. 

Matheson & Company. . . . . .  . . . . . . . . . . . . . . . . . . 22."50 
FertlllZer, plant, J. Weber . . . . . . . . . . . . . . . . . .  . . . . . .  22,Sl45 
Fish. preserved. J. Pew & Son.. . . . . . . . .  22.906to 22.910 
Fowllng pteces and other small firearms . H. Kel-
Fur��ceB or"agric'llItural bOilers, caldron, T:Cas-

22,965 

caden. Jr .. . . . . .  .. . . . .  22,961 
Game played Wlth a board and pIeces of wood or 

other sUltable meterlRI, W. Eacrett . . .  .. 22,897 
HRIf) p�����!��.�� �e���
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. .  �.  22.937 

InJecFors, steam boUer, Pemberthy (njector Com-
pany. . , . .  . . . . . . . . . . .. . . .  22.962 

Kerosene. H. W. Peabody & Co . . . . . . .  . . .  . . .  22.951 
Lard and Its substitutes, W .  J .  Wilcox Lard and 

RefinIng Company . . . . . .  . .  22,911 
Le

�llfu�
I
ci\���� �h�ie���1kl�r °p!u�i����'it�:'. 01� 22,956 

LIqueur creme de cacao-cbouao a la vamlle, Les 
Hentiers de MarIe Bnzard & Roger, M. B. Glotm. Achard & Glotm . .  . . . .  22,924 

Meat extract, R. Crowel l. Jr .. . .  . 22.912 
Metal. lOOor powder L Splegelberger. . . .  . 22.919 
Mmeral waters, E. W. Woodcock . .  . . .  22,920 
Molasses. H. T. Cottam & Companr . . . .  . . .  . 22.915 
Newspapers, Army and Navy RegIster Pubhshm� 

Company. . . . . . . . .  . . . . . . . . . .  . . . .  . .  . 22.896 01l. olIve. J. L. Duret & Co. . .  . . . . . . . . . .  . . . ... 22.916. 22.917 011. res1n, S. P. Shotter Company . . . . . . . . . . ..  22.952. 22.958 Ointment for beautlfYIng the skln. face, C. Pet-
zeit. . . . . . . . . .  . .  . . . . . . .  . . . . . . . . . . . . . . 22.985 

Pert��:,s
'�Ifer

e;cf���a' t�
O
o�EI���:;e�,

reSt�:k 
MedIClne Company. . . . . . . . . . . . . . . . . .  . . . . .  22,938 

Phonographs, Ed1son Umted Phonograph Com-
pany. . . . . . . . . . . . . . . .  . .  . . . . . . .  . . . . . .  . . . . . . .  22.898 

PreparatlOns for the skin and complexlOn, Stark 
MedlCUle Company . . . . .  .. . .  . . .  . . .  22.934 

Ralls. switcbes, metal cars, wheels, and trucks, C. 
W. Hunt Company . .  . . . . .  . . . . . . . . . . .  . . . . . . . .  22.959 Remed.es. certam named, L. A. B. Street & Co. . .  22.928 

Remed1es. c1ermal. J. Pobl " .. .. 22.938 
Remedy and tomc. headache. E. A. Butts. . . .  22.929 
Remedy for dlseases of the blood and excretory 

organs. T. W. Graydon . . . . . . . . . . . . . . . . . . . . . . . . . .  22.930 
Salve. E. H. Stone . . . . . . . . . . . . . . .  . 22.982 
Sewmg machines. Whlte SeWlng Machlne Com-

pany. . . . .  . . . .  . . . . . . . . . . . . . .  22.957 
Shoes, scboOI. Giesecke Boot and Shoe Manufac-

turm!? Company. . .. . . . . . . .  .. . 22.901 
Soap and detergents, common, Unlted Alkah Com-

pany. . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . .  22.942. 22.943 
Stoves and ranges, Art Stove Company. . . . . . . .  .. 22,958 
Tea. H. C. FIsher . .  . . . . . . . . . . . . . . .  . . . .  22.918 
Tomc. nerve.!. P. Roark. . .  . .  . . . . . . . . . . . . . . . . .  22,931 
'l�oys, Alton manufacturlng Company. . . . . . . . . . . . .  22,000 
Wlne, brandy. spirits. and hqueur. E. Dupont & 

Co.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . 22.925 

A printed copv of tbe specification and drawlllll of 
any patent In the foregolng hst) or any patent In prmt 
Issued since 1863. WIll be furnlshed from thIS office for 
25 cents. In ordenng please state the name and number 
of the patent desired. and remIt to Munn & Co .• 861 
Broadway, New York. 

C anadi an paten t 8  may now be obtained by thelDventors for any of the inventlons named in tbe fore
gOIng hst, prOVIded they are simple ata cost of $40 each. 
If comphc"ted the COBt w1ll be a I1ttle more. For tull 
Instructions address Munn & Co •• 861 Rroadway. New 
York. other torelll11 patentli may "lao be obtaine<l. 
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