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

or no attention will be paid thereto. This is for our 
information, and not for pnblication. 

Ret"erences to former articles or answers shonld 
give date of paper and page or number of question. 

Inquiries not answered III reasonable time should 
oe repeated; correspondents will bear in mind that 
some answers require not a little research, find, 
though we endeavor to reply to all, either by letter 
or in this department, each must taKe his turn. 

Special Int" orlllation requests on matters of 
personal rather than general interest, and requests 
for Prolllpt Ans_ers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remuneration. 

Scientific Alllerican Supplements referred 
to ma:y be had at the office. Price 10 cents each. 

Minerals sent for examination should be distinctly 
mar ked or labeled. 

(1) G. W. J. -For 1 inch fall to a mile, 
the current will be %: of a mile per hour. For 16 inches 
fall, 3 miles per hour. 

(2) A. C. asks if the 13th of May, 1847, 
was in the dark or light of the moon. A. The dark of 
the moon. New moon on the 14th of May, 1847. 

(3) T. C. asks: 1. What is the best known 
application for the painless extracting of teeth? A. 
Nitrous oxide or laughing gas is probably the most 
satisfactory an",sthetic to nse for dental purposes. 2. 
Ayers' formula for making sarsaparilla. 

A. Fluid extract of sarsaparilla.. . •. . . . .. 3 ounces. 
Fluid extract stillingia . . . . . . . . . . . . . . 3 
Fluid extract yellow dock ........... 2 
Fluid extract May apple . . . • . . . . . . . . . .  2 
>lugar . . .. ....... .... ... . ...... . . .... 1 
Potassium iodide . . . . . . . • . . . • . . . . . . . .  90 grains. 
Iron iodide .... ............ .... . ... . .. .. 10 '" 

Xix them. 
(4). T. A. S. asks a few recipes for cheap 

e1ead white enamels or glazes, to run at a high heat. 
A. From our back files we take the following: 

Cullet . . . . . . • • • .  " . . . . . . . • . . .. . . . . . . • . . . . .  11 lb. 
Boracic acid . . . . . . . . •  , ...................... 7 ., 
Sodium bicarbonate ...................... 4 oz. 
Phosphate of lime. . . . . . . . . . . • .  . .. ..3 Ib. 8 " 
Oxide of antimony . . .• . . .. . . •  .......... 2 " 

See also article on ,; Enameling,�' in SCIENTIFIC AMERI� 
CAN SUPPLEMENT, No. 387. 

(5) R. R. asks if there is any substance 
that is attracted to silver, or any instrument for deter­
inining its presence. A. We know of no such instru­
ment, and no way of determining its presence except 
on examination or assay. 

(6) C. W. F. desires a recipe for making 
hair grow on a bald head 'or beard on a smooth face. 
A. There is nothing that can make the hair grow when 
once the hair glands or roots become extinct, but fre­
quently the 'growth of the hair can be stimnlated and 
encouraged by various mixtures. See answers to queries 
No. 53 and 78 in SCIENTIFIC AMERICAN, for February Z, 
1885. 

(7) F. W. H. -Ordinary spring water 
does not generally contain animalcules. The water of 
running streams contains 80me animalcules; standing 
water in ponds and pools generally has more, and stag­
nant ponds and pools are nsually filled with animalcules. 

(8) R. W. F. -You should find on the 
lamp itself a memorandum of the number of volts re­
quired to run it. If yon cannot get the information 
there, you should write the manufacturer, as a six can­
dIe power lamp might vary greatly as to the number of 
volts required-to run it. 

$titufifit !mtritllU. 
know of no way of effectually accomplishing this. 2. 
I would "also like a receipt'for making [rubber stamps. 
A. See SUPPLEMENT, No. 88. 

(16) M. S. desires a receipt for making 
varnish for drawings that will set (dry) in a short time. 
A. Try Canada balsam 1 ounce, spirits of turpentine 
2 ounces; mix them together. Before this composition 
is applied the drawing or print should be sized with a 
solution of isinglass in water, and· when dry apply the 
varnish with a camel's hair brush. 

(32) C. H. writes: Please tell me how to wheels lessens this angle, and thereby slightly in­
prevent geared wind wheels from twisting edgeways to creases the traction. With wheels having a semi-diame­
the wind. I have a 16 foot wheel with both journal ter equal to the height of the hame hook, there can be 
boxes on main shaft in front of gear. Would it be no difference theoretically in the draught, whether the 
better to place one behind pinion (which is in center traces are long or short. Other points in the rig may 
of vane axis)? If not, why? A. Swing the guide make a difference. 
wing or tail toward the edge of the mill that works (42) F. W. D. asks the meaning of" cut­
to windward. The edging to windward is caused by off" in a steam engine. A. Cut-off may mean the ap­
the transmission of power if bevel gearing is used. AI- pliance by which the engine is regulated, or may apply 
tering the position of boxes will not help. 2. Does to the style of engine; or in connection with the part 
burning bones destroy their virtue as a fertilizer? If of the stroke at which the cut-off of steam takes place. 
so, how can I dissolve them cheaply? A. Do not burn 
bone for fertilizer. Grind or crush it fine. It re- (43) H. E. asks: What preparation is 
quires no solvent. used in making good grafting wax? A. Take 4 ounces 

pitch, 4 ounces resin, 2 ounces hog's lard, and 2 ounces 
beeswax; put them all together into a pipkin, and dis­
solve them over a slow fire, and it will form an excel­
lent grafting wax. 

(33) S. R. W. -The fire companies of 
New York clean their hose by fastening a small wooden 
box on the mouth of the nearest hydrant, partially open 
the hydrant, and pass the hose through the box. This 
cleans the hose as fast as the men can pull it through. 
This of course would not be sufficient care to take of 

(17) N. W. writes: A person owning a 
honse within 250 feet of which a railroad,has been laid 
fears his house may be burned by sparks from locomo­
tives. He has heard of fireproof paint and fireproof 
tarred gravel roofs. Are there any? Please state if there 
are any other fireproof roofs than metal and"slate. A. 
There is pr<1bably no such thing as an absolutely fire­
proof paint, although some paints give a moderate degree 
of protection. The metal slating would be a far better 
protection.' 

leather hose, which occasionally requires frequent 
(18) T. S. asks: 'What will keep cellu- treatment with currier'S stuffing. 

(44) N. W. writes: Being 100 feet from a 
20 ton manure heap and 500 feet from a cemetery, how 
deep should one sink a drilled or bored well to be sure 
of pure water? Is water freed from sewage impurities 
by boiling? How long will water stand in an open bar­
rel in summer without deteriorating? A. This depends 
entirely (upon what direction the subterranean water 
channel is running. In case the general drainage of the 
district is toward the well, it should be so sunk and in­
cased as to avoid the nuisance and to meet a deep water 
stratum, and too much care cannot be used under such 
circumstances. Contaminated water is improved by boil­
ing, which destroys the living sources of danger (the 
microbes). In a clean oak barrel, water for drinking 
should be renewed every day, if open to the air. If the 
barrel is bunged tight, the water will be good for seve­
ral days. 

loid collars and cuffs in their original whiteness? They 
turn yellow after being worn a short time. A. A pre­
paration called celluline. m�de for this purpose, can be 
purchased from dealers in celluloid articles. 

(19) H. H. writes: Could you give me 
the liquid process for etching on glass? Your process 
given in SUPPLEMENT, No. 313, cannot be used on sta­
tionary articles. The process of which I ask.the formula 
is applied with'a pen, and the etching is made without 
the article being heated. A. There is an article sold as 
diamond ink,prepared by dissolving ammonium fluoride 
in water and then mixing it with three times its weight 
of barium sulphate. 

(20) W. E. McA. writes: What is the 
best material for a stern bearing of a tug boat? Boat 
has eighteen by eighteen inches engine, shaft 5 inches 
diameter, wheel 6 feet, and weighs about 1,800 pounds. 
Shaft has a composition sleeve on it, and runs in a hard 
composition box, and will only last one season. A. We 
think there is nothing better than phosphor bronze; 
possibly the journal bearing is too short. 

(21) D. B. asks: How much water and 
how much land does the earth consist of? A. About 
% water, 3-3 land. 

(22) J. F. writes: My pipe is one inch 
diameter, 1,000 feet long. Have a perpendicular head of 
60 feet. What power can I get from cold water engine? 
A. One-tenth horse power. 

(23} I. E. L.-You will find full informa­
mation in" The India Rubber and Gutta Percha Indus­
tries, in the SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 
249, 251, and 252. 

(24) T. H. D. asks the commercial name 
of the acid used in cleaning steel or iron sheets, and in 
what proportion the acid and water are mixed; also if 
there is any danger in the use -of it by the inhaling of 
the fumes. A. Hydrochloric acid 1 part, water 4 parts. 
No danger. 

(25) L. P. O. asks the amount of expan­
sion per lineal foot of brass, iron, and mercury, per de­
gree of heat Fah. A. For 1 degree Fah.: Brass 100 feet 
expands 0'0125 inch. Iron 100 feet expands 0'008 inch. 
Mercury expands in bulk from 32° to 212° 0'015=y/,&,r of 
its bulk at 32°. 

(34) H. O. W. asks about the stamping 
and enameling of tin boxes. A. The stamping is done 
before the boxes are made up. The sheet tin is printed 
in the same manner as on paper, with varnish colors 
that are very tough. Special machinery is used in 
making the boxes, which preserves the printed figures 
from blemish. 

(35) F. C. C. writes: I have a small up-
right boiler that does not make steam enough, and I 
would like to know if it would answer to put " coil 
of pipe around the inside of fire box, which is 14xl0 
inches, connecting at top and bottom, and can I nse 
gasoline for making steam with, using two or three 
burners? Is there enough heat to reach top of flues, 
which will be eighteen inches from burners? A. You 
will have difficulty in putting a coil in the fire box 
that would materially add to the steam generating sur­
face without encroae-hing upon the fire space. Better 
make a closure around the boiler with brick or sheet 
iron, and place the outlet to smoke pipe at the bot­
tom. This will make the shell a heating surface. 
Crude petroleum is cheaper than gasoline under boilers, 
and is much used. 

(36) A B. D. asks if there is any way 
to granulate soft solder, similar to the granulated 
spelter sold in the trade. A. You can make solder 
into shot by pouring the solder through a sheet iron 
pan that is perforated with small holes, held several 
feet above a tub of water; at the same time shaking the 
pan a little to more perfectly break up the streams of 
flowing metal. 

(37) M. A. W. -The economy of a gen­
erator should be indicated by the number of pounds of 
water evaporated under a given pressure per pound of 
coal. This ranges from 10 to 12 pounds in best boilers. 
The economy in horse power should be developed in 
the engine 'where from 20 to 86"pounds of water in 
steam, per hour, represents the range of present steam 
practice. It requires the same nnmber of units of heat 
for generating steam, without regard to temperature of 
generating surfaces. 

(38) E. E. F. -The drying of sapling 
timber is difficult under any circumstance. We re­
commend you to dry itlin the bark, and in as long 
pieces as possible. Put it in a small drying room or 
steam box, and turn steam directly upon the wood, so 
as to heat it thoroughly. Keep steam on for one or 
two days. Then turn steam into the drying coil, and 
keep np the heat, with no open steam, in the drying 
room for a day, when you will find the sap thoroughly 
cooked and the wood without cracks. Then bark and 
cut. 

(45) E. E. W.-Water in an inverted si­
phon as you describe will seek an exact level when not 
under motion as in discharging a stream. It will de­
liver a stream at any point below the level, in quantity 
governed by the friction of the water in the pipe and 
area of aperture. 

(46) M. B. B. -We have seen a glass 
boiler and engine, the result of much labor and the 
genius of a professional glass blower. It was practical­
Iy a failure. We could not give encouraging advice for 
a successful construction. It is safe not to do it. 

(47) H. G. S. writes: What dimensions 
ought the steam ports to have of a cylinder of 6 inches 
stroke and 3li inches bore? How much lap and lead 
and what throw must the eccentric have? Of what 
diameter should the crank shaft be? Are the dimen­
sions of the cylinder proportioned right, and what power 
will it have with 80 pounds of steam? A. For your en­
gine, make the steam ports X x 2� inches; exhaust 
port l)4 x 2� inches; -N inch 'lap, � inch lead, 1 inch 
throw, 1M inch crank shaft; proportions of cylinder 
good. At a speed of 100 revolutions per minute yon 
will have about 2 horse power. 

(26) J. G. M. writes: We are using white 
birch in considerable quantities cut into 6 inch by 12 
inch lengths, the latter being the diameter of the round 
log, and find "it almost impossible to prevent it rotting. 
Kindly inform us of any means whereby we can ex­
tract the sap so as to preserve the timber. We have 
tried drying, both by exposure to the sun and artificial 
means, and find this wood cracks or splits so as to be 
useless for our purpose. A. You can accomplish your 
purpose by boiling the wood in melted paraffine. The 

(9) C. W. McC. writes: Would you manipulation must be continued until all bubbling 
please inform me as to whether there is any substance ceases, when the sap contained in the wood will be en­
except selenium which, when acted upon by light, will tirely replaced by paraffine, and all danger of rotting or 
change that light into electricity? Is there any way to i cracking will be completely obviated. 

(39) E. E. asks what to use and how 
to dye woolen cloth�a dark brown. A. Work the goods 
for two hours at a boiling heat in 2 pounds of catechu. 
(The catechu is prepared by dissolving 1 pound of 
catechu in 7 or 8 gallons of boiling water; when com­
plete solution is effected, add 2 ounces of copper sul­
phate, stu.", and it is ready for use.) Then work at a 
boiling heat for an hour with 8 ounces potassium bichro­
mate and 2 ounces tartar ; next work for an hour in 2 
pounds fustic and 8 ounces cudbear; wash and dry. For 
a:deeper shade or a more chocolate hue, add 4 ounces 
logwood to the cudbear. See also the receipts given 
in ScIENTIFIC AMERICAN SUPPLEMENT, No. 163. 

(48) T. M� W. writes: I want to know 
how to rid water of oil when water is condensed from 
the exhaust. The engine is a 40 horse power Westing­
house, and the water is furnished by two wells, but in 
the dry season the wells fail, and we propose running 
the exhaust into large sheet iron or tin vessels, to con­
dense the steam and use water over again. Would the 
experiment be likely to pay? Will it do to turn the 
exhaust into the wells to condense it? Would the oil 
be likely to give trouble in the boiler if the water is not 
freed from it before using over again? A. Do not put 
the exhaust into the well under any plea. You can 
make an air condenser of iron pipe or even of sheet iron 
or of light galvanized sheet iron pipe, shaded from 
the sun and exposed to a free circulation of air. Catch 
the condensed drip in a tank to settle, and skim off the 
oil. No oil'should enter the boiler. It makes cake 
with the scale, and will settle on the sliell, causing a 
burn. We think that it will be economy to build large 
cisterns to hold water to be used only when the wells 
fail. 

(49) W. D. -Ice does not sink, but by 
the action of the warmth of the sun in spring it crystal­
lizes in smaller needles and separates, floating until dis­
solved. The crystals being small cannot be seen from 
a distance, thus making the impression that it has sun�. 

chang.e that e�ectricity back to light? p:. We think. you (27) E. G. C. desires a 'formula or recipe lire mIBtaken III regard to the propertws of selemum. 
Light merely changes its resistance to the passage of 
electricity. We know of no other substance that is 
affected by light to the same extent. 

(10) F. I. P. writes: In regard to the 
Alaska's broken rudder, or a similar case, would it be 
practicable or possible, when the broken parts are made 
of .metal, to use magnetism to bring and keep them to­
gether, nntil the injury could be fixed or some remedy 
substituted? A. We think not. It is extremely diffi­
cult to construct a temporary device of any kind whi ch 
would be capable of resisting the action of the waves. 

(11) J. R. W. writes: What size wire 
would you recommend for the primary and secondary 
coils of an induction coil to be one-half the size of the 
one described in SCIENTIFIC AMERICAN SUPPLEMENT, 
No. 160? How many feet of tin foil surface would be 
needed for such a coil? A. Use No. 16 for primary and 
No. 36 for the secondary. You will probably require 
about 12 square feet of condenser. 

(12) H. W. G. -Use whiting or rouge 
to polish your nickel plated bicycle. -The puzzle you 
ask us to solve is a simple one for children's amusement, 
but would take too much room to explain in these 
columns. 

(13) W. H. asks: What is the cause of 
the isothermal of 60° extending farther north in the in­
terior than on the western coast of the United States? 
A. The warm winds of the Pacific coast affecting the 
temperature on the regions north of the Rocky Moun­
tains. 

(14) A. S. H. asks for names of any 
choap articles or chemicals procurable in a solid form 
and readily or quickly solvent in water, that wilIgive 
water the following colors: 1, a transparent blood red; 
and 2, a transparent golden brown. A. You can pro­
cnre from any dealer in chemicals, aniline oolors solu­
ble in water for such shades. 

(15) E. H. B. writes: 1. I would like a 
receipt for removing shine from diagonal. A.W\l 

for preparing waterproof or marine glue. A. Caout­
chouc 1 ounce, genuine] asphaltum 2 ounces, benzol or 
naphtha q. s. The caoutchouc is first dissolved by di­
gestion and occasional agitation, and the asphaltum 
gradually added. The solution should have about the 
consistence of molasses. (40) F. J. K. asks a recipe for a harness 

(28) J. H. -General Grant's case has polish of black, say of bluish tint. A. 4 ounces glue, 
1� pints vinegar, 2 ounces gum arabic, � pint black ink, 
2 drachms isinglass. Break the glue in pieces, put 
it in a basin, and pour over it about a pint of the vine­
gar; let it stand until it becomes perfectly soft. Put 
the gum in another vessel, with the, ink, till it is per­
fectly dissolved; melt the isinglass in as much water as 
will cover it, which may be easily done by placing the 

been under the consultation of the most eminent spe­
cialists in the world, and everything possible in 
medical science to relieve 'his sufferings has been done 
for him. The use of cocaine for his difficulty was re­
cognized in the early stages of the disease, and its ap­
plication long continued. 

(29) H. L.-We know of no institution cup containing it near the fire about an hour before yon 
that issues diplomas upon mere examination. You want to use it. To mix them, pour the remaining vine­
will have to go through a course of study in some gar with the softened glue into a sand pan upon a gen­
technical institution; when, if found competent in the tIe fire, stirring it until it is perfectly dissolved, that it 
necessary branches, you may obtain a diploma. If you may not burn the bottom, beim: careful not to let it reach 
wish to obtain a license as a steam engineer only, you the boiling point-about 180° Fah. is the best heat. 
will have to apply to the local authorities where there Next add the gnm, let it arrive at about the same heat 
are laws authorizing the license system, orto the United again; add the isinglass. Take from the fire, and pour 
States inspectors of your district, who can issue license .it off for use. To nse it, put as"much as is required in a 
as an engineer on lake or river steamers. saucer; heat it sufficiently to make it fluid, and apply a 

(30) W. W. -The telescopes of survey- thin coat with a piece of dry sponge; if the article is 
ing instruments, ex,�ept in some special cases, are the dried quickly, either'l'n the sun or by fire, 'it will have 
same as the' ordinary 'terrestrial telescopes or spy- the better polish. 
glasses in their optical constrnction. It is necessary (41) C. D. N. -On a perfect track the 
that the crosswires be put exactly in the focus of both only difference between the draught of a small and a large object glass and eyepiece. Their magnifying power is wheel is the amount oflfriction on'the axle divided by the from 10 to 25 times. Orifice at eye end three-sixteenths semi-diameter of the wheels; which makes a very small to one-quarter inch. Bright brass castings cost in New difference of draughtl in favor of the large wheel. On York 20 to 30 cents per pound, according to qnality. a soft road this small difference is increased by the 

(31) P. D. -Creosote or kreol'ote is' the greater depression of the smaller wheel into the road 
oil of tar. It is made by distilling tar, and sold by surface for equal loads ; which brings the leverage to 
all druggists. The effect of coal tar on the1!!kin is due bear slightly in favor of the large wheel. The distance 
to the kreosote in the tar, and you should not nse too of the horse from the axle also has a slight bearing 
much . ....:A "ringing engine" is an ordinary pile driver j upon the size of the wheel. The angle of the draught 
worked by a number of men lifting the ram a few being greater for the small wheels tends to lift the for­
feet, the main rope being spliced to a number of ropes ward wheels from the ground and thereby lesssen their 
at the end, so that each man has a separate end. � traction. The greater distance of the horse from the 
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(50) W. M. B. asks (1) for good receipt 
walnut stain. A. Mix dragon's blood and lampblack in 
methylated spirits till you get the color required, and 
rub it well into the grain of the wood. 2. How can I 
color glue size like walnut stain. The stain I buy in cans 
won't mix with the size. A. Take one gallon very thin 
sized shellac; add 1 .pound dry burnt umber, 1 pound 
dry burnt sienna, and M pound lampblack. Put these 
articles into a jug, and shake frequently until they are 
mixed. Apply one coat with a brush. When the work 
is dry, rub down wIth fine paper, and apply one coat of 
Shellac or cheap varnish. 3. How can I give pine "a 
beautiful mahogany or lively reddish color? A. Boil 
Yo pound madder and 2 ounces logwood chips in 1 gal­
Ion water, and brush well over while hot. When dry, 
go over with pearl ash solution, 2 drachms to the quart. 
By using it strong or weak, the color can be varied at 
pleasure. 

(51) F. C. writes: I have been told that 
the stems which cip:ar makers get in stripping Havana 
tobacco are subjected to a treatment that yields a pro­
duct containing much of the flavor and aroma of that to­
bacco, and which is beneficially used on what is called 

"seedJ'l tobacco for cheaper goods. Can you, and if so 
will you, iuform me what that treatment is? A. An ex­
tract of tobacco is made by taking one pound tobacco, 
generally leaves, 2 pounds spirits (sp. gr. 0'900); digest 
them in a warm place for some days, express strongly, 
and again digest in a mixture of 1 pound each of water 
and spirit (0'900) for twenty-four hours; again press out 
the liquor,' and evaporate the strained and mixed 
liquors in a vapor bath at a temperature not exceeding 
167° Fah. (75° C.). We see no reason whytbe foregoing 
process cannot be applied to the stems referred to by 
you, although we don bt the general use of stems as you 
suggest, for they can be more readily made into cheap 
snuff. 

(52) A reader asks how to make paste 
that will keep in warm weather, and what kind of ma­
chinery is necessary, and how to make pa.ste in ten bar-
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reI lots. A. The addition of a slight qnantity of car· 
holic acid to the paste will prevent it from decomposing 
during the warm weather. No special machinery is ne' 
cessary for the preparation of paste. A large caldron 
and suitable arrangements for heating, a steam pipe 
being preferable, are all that is essential. 

(53) R. S. asks whether the plant 
Caltha palustris, grows here in the United States. 
A. It does; and its proper name acoording to Gray's 
Manual is marsh marigold, although frequently desig· 
nated simply as cowslip. 2. Also a recipe of a good 
indelible ink-a simple recipe. A. Use the following: 
2 parts silver nitrate, 4 parts distilled water, 2J1i parts 
gum arabic, 3 parts soda carbonate crystals, 5 parts 
liquid ammonia. Dissolve the silver salts in the am' 
monia, and the gum arabic and soda in the distilled 
water. The two solutions are then mixed togetheand 
slightly warmed, when the whole mixture becomes 
brown. 

(54) J. H. D. writes: 1. Are the Brush 
form of armature and arrangement of magnets and com· 
mutators equal to the Siemens? They seem more sim­
ple. A. TheBrush form of machine is very economical 
and efficient. 2. Why do you not adviile small Brush 
machines to be made by amateurs? Is the armature too 
hard to make? A. It is a little more difficult to con­
struct. Brush has patented an armature similar to the 
one suggested by you. It would undoubtedly hold to­
gether. 3. Is the Gulcherform of pole piece better than 
the Brush? A. We think not. 4. Please give law and 
formulre of magnetic saturation. A. The maximnm 
cnrrent that should be used is a cnrrent but little in ex­
cess of that for which the magnetism is nearly propor­
tional to the current. 5. Please give formulre for con­
structing armatures, so I can tell (at certain speed) what 
quantity and intensity of current it will give in a proper 
magnetic field. A. There is no formula for this. 6. 
What No. of wire should be wonnd on Trouve's elec­
tric �lOtorshown in SUPPLEMENT, No 259, on field mag­
net and armature? A. It depends entirely on the kind 
of current you propose using. 7. Is there any advantage 
of placing field magnets in shunt circuit? If so, what 
proportiou should shunt resistance bear to current? A. 
A shut wound dynamo is not liable to injury by short 

(62) D. W. B. writes: I want to cover 
my roof with copper or tin. Which will be the cheap­
est and best? A. There is a large difference in cost in 
favor of tin. Cistern water from a copper roof is not 
fit for drinking or cooking; otherwise copper will last 
50 to 100 years. 

(63) G. D. writes: I have different arti­
cles of zinc which are to be colored through dipping in a 
solution. So far I have tried chloride of antImony; it pro­
duces a nice black coating on zinc. but the solution soon 
becomes weak, and too expensive for the purpose. 
Have also used a solutiJn of anvil dust, sulphur, arsenic, 
and muriatic acid; this makes a nice brownish bronze 
color, is cheap, and WIll do very well. but as I do not 
know the proportions of the different ingredients, find 
it difficult to get the same color, and to work well every 
time. A. We know of no cheaper way for making 
good work than the chloride of antimony process 
that you name. By making a record of the exact pro­
portions by weight of your own cheap process, you 
may always secure the same color. Haphazard work 
never gives uniform results in chemical operations as 
well as in business operations. 

(64) J. D. G.-For the breaking stress 
of white pine timber and joist: Rule.-Multiply the 
square of the depth by the breadth in inches; and this 
product by the coefficient 10,840. Divide the last pro­
duct by the length between bearings in feet multiplied 
by the depth in inches. The quotient is the breaking 
weight in pounds. 

Forthe 3"x12"xI3 ft. beam .. .. ..... 30,018 lb. 
4/{xI4"xI3 ft. " . ... .... .. 46,690 " 
8"x 8" x13 ft. ". .. ... .... 53,366 " 

lO"xlO' 'x13 ft. " .......... 83,384 " 
12"xI2"xI3 ft. " . .. ... .. . 120,073 " 

etc. Safe load about one-tenth of the above. 
(65) E. C. desires the best receipt for 

preserving asparagus; if possible, the method used by the 
German (Erfurst and Lubeck) canning establishments. 
A. Cook the vegetables in the usual way in a glass jar 
if convenient, and when sufficiently cooked hermeti­
cally seal in precisely the same way as ordinary pre­
served fruit, etc., is treated. 

circuiting. The resistance of the shunt bears a certain (66) J. R. writes: I have 50 gallons 
relation to the resistance of the external circuit, and is grape wine made last fall that is imperfectly fermented. 
generally determined by experiment. 8. In what num_ It worked all right for about two weeks, then became 
ber of the SUPPLEMENT do you publish a description still and remains cloudy. What shall I do to induce 
of Siemens' later machines? A. In severalnumbers. See fermentation? A. If keeping the temperature between 
catalogue. 70° and 80° Fah. is not sufficient to induce complete 

(55) E. N.-The problem of which you fermentation, add a small quantity of yeast, previously 
ask solution is an old" catch" question for beginners well mixed with some of the liquor, and gently stir in. 
in algebra, and can only be done by "substitution." (67) L. C. P. asks a formula for a plating 
We h!we not room to give the work, but x=3 and y=2. (electro) solution, using phosphor-bronze for anodes. 

(56) A. A. S. asks: 1. Should a telegraph A. We do not understand how it can be possible to elec­
wire one mile long be inclosed in a heavy glass tube? trolytically deposit phosphor-bronze. The result of the 
Would it have any effect on the wire in the transmission action of the current would be the decomposition of 
of messages? A. It might prevent a very slight escape the alloy. 
of electricity to the air, and it would probablyincrease 

( W E H W thO k ld t the static charge in the line. 2. If a plat" of glass, say 68) • • • - e In you cou 
. 

no 
, . . ":0 'n. h. . ,,1 do not better than to st�B� been done m the 
will extreme cold or warm weather affect it in anyway? line of your lIlquiry. You will find in gc� 
A At that distance s To reach a stratumof uniform AMERICAN SUPPLEMENT, Nos. 54, 380,425,437, very 1Il­
te;"perature you w�J;� be obliged to go much deeper teresting illustrated articles on incubators. 
than three feet. (69) G. B�-The simplest galvanic bat-

(57) E. R. -We do not think that the tery consists of a plate of copper and a plate of zinc im­
English police are all supplied with electric dark lan- mersed in dilute sulphuric acid, one part of acid to ten 
terns. It is possible that some of them are provided of water. It would be well to amalgamate the zinc by 
with such lanterns. The lantern is the invention of rubbing on it a little mercury after it has been plunged 
M. Grouve. We believe it is not for sale in this country. in the acidulated water. For description of other forms 

(58) M. E. asks the cheapest way to of battery consult SUPPLEMENT Nos. 157, 158, 159. 

(70) W. J. K. -The medical induction bring water to factory from well three-fourths of a 
mile distant ; the water is sometimes four and sOfie­
times eight feet from top of ground; the factory is 
probably six feet below the top of the well; steam 
power at factory, none at well. Can we not lay iron 
pipe, and draw the water to us with an air chamber 
pump? How much water can we draw this way through 
an inch diameter (inside) pipe, also inch and a halflpipe? 
A. 1 inch pipe will be useless for a suction pipe for so 
great a distance; I J1i  inch pipe would yield about 1 cubic 
foot or 7]1 gallons per minute, on a 4,000 foot suction 
with pump at factory; 2 inch pipe would double the 
volunw. 

(59) A. J:xr:I.WCO:-write:-we--��sing 
a compound of white glue, refined glycerine, acetic acid, 
with gamboge for coloring, to form a material for 
"tableting" stationery and paper. Though\very flexible 
at first it gradually dries hard, and loses its elasticity. 
Please give us a recipe that will retain elasticity. We 
do not wish a rubber compound, on account of danger, 
cost, or objectionable smell of the rubber solvents. A. 
The makers of the most widely used compound for this 
purpose keep secret the details of its preparation. We 
should think your compound a good one, and that pos­
sibly you might overcome your trouble by using a trifle 
more glycerine, or a slightly different kind or treatment 
of glue. 

coil does not differ materially from any other. You 
will find a full description of the induction coil in SuP­
PLEMENT, No. 160. For medical purposes you should 
make the coil about three inches in length. an inch 
and a quarter in diameter, using four layers of No. 24 
wire for the primary and about ten or twelve layers of 
No. 36 wire for the secondary. You will need no con­
denser. By arrangingthe bundle of wires so that they 
mny be withdrawn from the coil or inserted therein, 
you will be able to regulate the secondary current. 

(71) C. A. A. writes: Supposing we have 
a dynamo and circuit complete, with fifteen arc lights in 
the circuit. now I contend that the last lamp in the cir­
cuit produces light at the same instant that the first one 
does. Am I correct or not? A. The current is sup­
posed to be equal throughout all parts of the circuit. 
and If the lamps are adjusted exactly alike and the car­
bons are all under the same conditions, the lamps should 
all produce a light at the same instant. 

(72) M. H.-To succeed in making music 
by rubbing the rims of partly filled goblets. try wetting 
your fingers with a little turpentine occasionally. 

(73) J. F. R. says: I have some nuts for 
carriage axles to polish: they are plated with brass to 
imitate gold; how are those finished, and what is used, 
'l'hey have a smooth, shiny appearance and not show 
any scratches from the buff wheel. There are felt 
wheels in the market. Are they any good. or are they 
no better than a wooden wheel covered with leather? 
A. Use a felt buff and crocus; or if a find polish is re­
quired, finish with a cotton wheel and rouge. 

Axle, carriage, P. Cool.. ..... . ....................... 317,305 Clothes rack, Spross & Meeker ...................... 311,236 

Axle, vehicle. C. Huehn .............................. 316,974 Clutch. friction. J. H. Cooper ... ..................... 317,366 
Bag holder, A. R. Hill ................................ 317,356 Clutching device, C. P. White . ................ . ..... 317.056 

Bar. See Splice bar. Cock, siphon, F. W. Lyman ........ .................. 311,465 
Barrel stand, Heilbronner & Rosback .............. 317,133 Cockle separator. L. & J. M. Morgan ................ 317,169 
Basket. W. M. Hamilton ...................... 317,454. 317,455 Coffin case. I. C. Shuler .................... ........... 317.029 
Battery fiuid, I. L. Roberts ....................... ... 317,266 Colors, grioding. J. C. Jessup ........................ 317,367 
Bedbug trap and caster. combined, H. S. Dosh .... 317,322 Column. architectural, G. J. Weber ................. 317,053 
Bed. folding. Horn & Hopf ................ .......... 317,361 Comb. See Curry comb. 
Bedstead. Kirby & Littlejohn ........................ 317,376 Compressor cylinder. W. H. Worthen .... ... ...... 317. 8 
Beehive,H. S. Gideon .......................... ...... 317,112 Condensing ellJlines, safety apparatus for, C.C. 
Beer cooler, J. Irlbacker .............................. H17,134 Worthinllton ...................................... 317,669 
Belt shifter and brake. combined. Otto & Metcalf. 317,411 Converters, appliance for regulating the b'last 
Bench. See Wash bench. pressure o!. J. P. Witherow .................... . 317.263 
Beton or concrete. construction and repair with, Converters, blast appliance for. J. F. Wilcox ...... 317,478 

J. C. GoOdridge, Jr .......................... .... .. 317,338 Converters, regulating the blast pressure of, J. P. 
Beton or concrete. repairing with, J. C. Good- Witherow .......................................... 317,264 

ridge, Jr ............................................ 317.337 Convertible chair. B. C. Odell .......... ...... 317,000, 317,001 

Bendinll tool, hand. G. A. Ohl ....................... ill.7,002 Cooler. See Beer cooler. 
Bicycle social attachment, J. A. Kirk .............. 317,377 Cooling buildings, etc., apparatus for, H. C. John-
Billiard table cushion, J. Rivoire .................... 317,017 son .................................................. 316,976 
Bit. See Bridle bit. Core arbor. A. J. Doane .......................... ... 317.102 
Bit stock, J. T. Pedersen ............................. al7.187 Corkscrew. E. P. Haff . ................................ 317,123 

Block. See Brake block. Paving block. Side- Corkscrew. H. Strait .................................. 317,038 
walk and paving block. Corset. T. S. Gilbert ............... .................. 317,335 

Blower, 8. Barrow ............................... ' .... 317,436 Corset and shoulder brace. combined, I. Strouse .. 317,473 
Blower for;stoves and fireplaces, L. A. Miller ...... 317.404 Cot. C. P. Nash ........................................ 317,174 
Boards, etc. device for adjusting, D. S. Brown .... 316,941 Cotton chopper, W. Price ............................ 317,195 
Boat, J. W. Rough ........... ' ................ , ....... 317,020 Counting attachment for machines, A. M. Burn-
Bobbin and spool, J. L. Cheney ...................... 316,944 ham ................. ................................ 317.438 

Boiler. See Locomotive boiler. Steam boiler. Coupling. See car coupling. Pipe coupling. Rail 
Boiler furnace, F. E. Wilson ............ , ............ 317,261 coupling. Thill coupling. 
Bolt. See Flour bolt. Cow milkers, protector for, H. A. Thompson ...... 317.045 
Bolt, W. F. Morgan ............. ..................... 317,170 Crank lubricator, G. A. Po.'!er ...................... 317,191 
Bookcase. revolvinll. G. V. Nauerth ................ 317.175 Cultivator, J. T. Atterbury .......................... a17,277 
Rook clasp. A. C. Hafely .............. ............... 317.122 Cultivator, D. Brunson ............ . . ............... 316,942 
Boot or shoe, A. Van Wagenen ...................... 317,477 Cultivator, M. T. McGee .............................. 317,400 
Boot or shoe brace, J. C. Awalt ........ .............. 316,930 Cultivator attachment, R. R. J,omax ................ 317,392 
Boot or shoe heel plate, W. E. Quiggle ............. 317,014 Cup. See Oil cup. 
Boot tree. A. D. Tyler, iTr ............................ 317,476 Curry comb. J. W. Gridley ........... ................ 317,341 
Boots or shoes for buttons and buttonholes, rna- Curtain pole joint, R. S. Gould ...................... 317,339 

chine for marking the quarters of, A. F. Pres- Cushion. See Billiard table cushion. 
ton .................................................. 317,416 Cuspidor. D. M. Ireland .............................. 317,364 

Rox. See Garbage box. Machine box. Cuspidor. H. Strait ... ................................. 317,039 
Rox fastener, H. !{rog, Sr . ........................... 317,146 Cuspidor. J. J. Walton ................................ 317,251 
Brace. See Boot or shoe brace. Vehicle spring Cut-oJfvalve gear. W. C. Champlain ................ '317,299 

brace. Cutlery handles, forming, W. I.orenz ............... 317,393 
Bracket. See Clothes bracket. Shelf bracket. Damper. stoveplpe. H. B. TOdd. .. .................. 317,046 
Brake. See Car brake. Vehicle brake. Desk, W. H. Wetmore ................................ 317,253 

Brake block, H. C. Newton .......................... 317,177 Desk, folding reading, D. D. Rowman .............. 317,288 

Brick kiln, T. S. Hawkins ............................ 317,351 Digger. See Potato digger. 
Brick press. J. R. Bowers ............................ 316,939 Ditching machine, J. W. Zei . ........................ 317,431 
Bridle bit. J. Stanley .................................. 317.034 Door and gate spring. Headington & Malin ........ 317,132 
Broiliog, toasting. etc .• apparatus for, T. Allen .... 317,431 DOOr check. J. Krumscheid .......................... 317,147 
Bucket. portable water. R. A. Williams ............ 317,059 Door holder. slidinll. W. E. Haycox ................. 317.352 
Buckle, J. R. Pollock ................................. 317,415 Doubletree protecter, T. Feyen ..................... 317,105 

Buckle, lever, J. F. Molloy ........................... 317.163 Draught equalizer, J. N. Buwyer .................... 317.081 
Buckles, apparatus for bending the hinge:ends of, Drain pipe, straight-edge for laying, H. C. Lowrie 317,158 

G. R. Kelsey ....................................... J17,376 I Drawing and spinning hemp, etc., machine for, J. 
Buildiogs, artificial facing block for. H. G. J<'iske .. 317,107 Good ................................................ 317,115 
Burner. See Petroleum burner. Drawing and spinning hemp, machine for, J. 
Button. G. L. Robinson .............................. 317,018 Good .................... .......................... 317,117 
Button and fastening, G. W. Prentice .............. 317,012 Drier. See Clothes drier. Offal drier. 
Button and necktie holder, collar, E. J. Stell- Drier, A. Munzinger .................................. 317,172 

wagen .............................................. 317.239 Drill, J. M. Glenn ...................................... 317,336 
Button hook holder for shoes. M. F. Frey .......... 317.451 Drills, machine for making, W. Y. A. Boardman .. 317,287 
Button lathe. S. L. Otis .............................. 317.18& Dust pan, E. C. Atwood .............................. 317,438 
Buttons, manufacture of, A. J. Shipley ............ 317,226 Eaves trough trap. W. B. Porter .................... 317,011 
calculator, tabular, F. W. Child (r) .................. 10,592 Eccentric lubricator, E. Kay ......................... 317,;'72 
Camerastand,J. H. Smith ........................... 317,280 Egg tester, W. Kirkpatrick .......................... 317,462 
Cari� See Oil can. Electric lines, support for underground, S. J. 
Cap, S. Simonson ...................................... 317.031 Fague .............................................. 317,326 
Car brake, G. P. Campbell ............................ 317,088 Electro-magnetiC reciprocating engine, C. J:Van 
Car brake, A. J. Cromwell ............................ 317.315 Delloele ............................................ 317.249 
Car coupling, H. T. Beam ............................ 317,28! 

I 
Elevator. See Grain elevator. Hay elevator. 

Car coupling, J. C. Boyle ............................. 317,082 Elevator bucket, W. M. Babbott et al . .............. 317,278 
Car coupling, A. A. Dailey ............ ..... .......... 317.316 , Elevator aafety device, M. L. Wlight ............... 317,268 
Car coupling, H. Graham .................... ....... 317,120 '

I 
Elevators, controlling the operation of, G. H. 

Car coupling J. I.. Griffin ............................ H17,342 Reynolds. .......................................... 317,202 
Car coupling. J. W. Hughes .......................... 317.363 Embalmer's table, H. B. Knowles ................... 316,980 
Car coupling, H. A. Niehaus ......................... 317.178 Engioe. See Wind engine. 
Car coupling. J. Osford ............................... 317,182 Evaporating pan, salt, G. H. Smith ................. 317,229 

Car coupling, J. T. Rainey ... ....................... 317,196 Extension table. Copeland & Durgin ................ 316,946 
Car coupling, T. Smith ................ ............... 317,232 Extractor. See Spike extractor. Stump ex-
Car, dumping, D. H. Valentine ...................... 317.429 tractor. 
Car. freight. J. M. Garverick ........................ 317.111 Fan, M. Rubin ......................................... 317,211 
Car. hand. D. H. Beach .................. ............. 317.437 Fanning mill, B. S. Constant ......................... 317,094 
Car platform dust guard, L. B. Wood ............... 317,266 Fanning mill and cockle separator. combined, E. 
Car. railway. C. F. Crockett .......................... 317.314 Phelps .............................................. 317,412 
Car seat, sleeping. A. L. Kean ....................... 317,142 Farm gate, C. Walker ...... .......................... 317,043 
Car starter, J. Lowbridge ............................ 317,394 Faucet and vent, combined, H. B. Lytle ............ 317,466 
Car wheel, W. Joslin .................................. 316,917 Fence. G. T. Hammond ................ .............. 317.344 
Car wheel, self-Oiling. E. T. Thayer ................. 317,243 Fertilizer, phosphate. W. S. Pierce .................. 317.010 
Cards, etc., holder for, F. L. Cutter ................. 316,948 File. letter. A. Dom ................................... 316,951 
carpet fastener, G. M. Condit, Jr .................... 317,304 Filters, apparatus for cleaning the filtering media 
carpet stretcher, W. H. Carter ...................... 311,296 of. Hodgkin & Perrett ............................ 317,457 
carriage top, C. C. Lawrence ........................ 316,983 Firearm, magazine, H. S. Maxim .................... 317,162 
carrier. See Cash carrier. Fire escape, W. F. High .............................. 316,969 
Cart, road, I. Rarber .................................. 316,984 Fire escape platform, R. Hammill .................. 316,960 
cart, self-loading. B. J. Morris ...................... 317,467 Fire extinguisher, chemical hand, E. H. Lewis .... 317,152 

Cartridge. W. Sublett ........ ......................... 317,041 }i'ish into layers, machine for cutting blocks of, 
Cartridge for electric firearms, E. A. Monfort ..... 317,409 Moses & Andrews ............... .................. 317,469 
Cartridge implement, W. A. Davis .................. 317,318 Flooring. etc., wooden tongue for jOining, 1. H. 
Cartridge shells, device for feeding, W. Mason .... 317,396 Spelman ............................. ............... 317,283 
Case. See Book case. Coffin case. Ticket case. Flour bolt, centrifugal, A. lIeine .................... 316,968 
Cash carrier. C. Baltzell ............ ................. 317,281 Flower stand, P. J. Cunningham .................... 317,443 
Casting apparatus, C. Wittenstrolll ................. 317,063 Flushing apparatus, automatic, B. J. Healy ........ 316,968 
Casting met.al pipe, apparatus for forming moulds Folding chair, Merritt & Muller ..................... 317,402 

for, J. K. Dimmick ................................ 317,101 Folding table, J. Danner ............................. 317,097 
Casting metal, facing or moulding material for Food for calves, S. Sanborn ................ .......... 317.021 

moulds for, C. Wittenstrom ...................... 317.062 }'orges, detachable lever for, J. Jr. Winchell (r) .... 10,593 
Castings, metal mould for. C. Wittenstrom ........ &17.664 Fork. See Hay fork. 
Cell package for fruit, etc, S. H. Smith ............ 317,033 Frame. See Clothes line frame. 
Chain, drive, W. A. Draves ................... . ...... S17,103 1;'ruit picking stand. adjustable, T. Elliott .......... 317,325 
Chain link, drive, E. Y. Moore .......... ............. 316,992 Furnace. See Boiler furnace. Hot air furnace. 
Chair. See Con"tertible chair. Folding chair. Metal heating furnace. 

Nursery�chair. Swinging chair. Furnace grate, L. Passmore ................... . ..... 317,184 
Chair, A. S. Carter ......................... ........... 317,295 Furnace grate bar. J. Burrell ........................ 317,439' 
Chair. G. W. Morstatt ................................ 317.463 J<'urniture. hO,-\sehold, A. Herig ..................... 317,35& 
Chair seat and chair, F. Latulip ..................... 317,382 Gauge. See Liquid gauge. Steam and water 

(60) B. B. writes: The citizens of our 
town wish to run water pipes, to be used in case of fire, 
from one end of the town to the other, about three· 
eighths of a mile. At each end of town is a mill with 
about a fifty horse power boiler each, and we have 
thought at said places to have a pump connected with pipe 
running through streets, with valves and hose connec­
tions at proper places. Is the plan a feasible one? If so, 
please be so kind as to tell us what size pump, pipe, etc. 
Will use salt water, and have to draw it about one 
hundred feet. A. For your fire apparatus use a 6 inch 
cast iron main pipe with hydrants at convenient places. 
A fire pump with steam cylinder 14x16, costing about 
$550. A pump at each mill would be worth its cost 
as an additional means of safety. 

INDEX OF INVENTIONS Check rower. Willett & Fitzgerald .................. 317.257 llauge. 
Chicken brooder, F. Rosebrook ...................... 317,210 Garbage bOX, W. C. Groff. Sr ......................... 317,452 

(61) A. L. M. writes : I have a engine 
2M inches by 4 inches. How much power would such 
engine develop at 400 revolutions per minute, with 80 
pOunds of steam? What size vertical boiler will it  take 
to supply the above engine? What diameter, height, 
number of flues, and size of flues? What thickness will 
shell and fiue sheet be? How many feet of heating 
surface in such boiler? A. Your engine will develop 
2M horse power. You will require 30 square feet effect­
ive heating surface in boiler. Boiler 2 feet diameter, 
3J1i feet high. Fire box 20 inches diameter, 15 inches 
high,32 tubes 1)4, shell .l!( inch. heads flve-sixteenths. 

For which Letters Patent or the 

United States were Granted 

May 5, 1885, 

Chime. orchestra. J. R. Lomas ...................... 317,391 Garment hook, G. R. Grimes ......................... 317,343 
Chimney cap, C. W. CarlL ........................ ... 317,294 Gas. apparatus for generating illuminatinq and 
Chopper. See Cotton chopper. heating. J. W. Mitchell ........................... 317.407 
ChUCk, drill. A. B. Landis ............................ 317,148 Gas, apparatus for manufacturing, R. B. Strapp ... 317,423 
Chuck, lathe. E. B. Bailey ..... ....... ............... 316,931 Gas conductors, joint for natural, J. N. Pew ....... 317,009 
Churn, J. & J. C. Matson ............................. 316.988 Gas for illuminating and heating purposes, manu-

AND EACH BEARING THAT DATE. Churn, W.J. Rogers . ................................. 317,019 facturing. J. W. MitchelL ....................... 317,466 
Churn dasher, J. F. Hale ............................. 317,124 Gas from mains, preventing leakage of, H. 

[See note at end of list about copies of these patents.] Cider mill and press, B. F. Criley .................... 317,313 Moeser ............................................. 317,408 
Cigar perforator, Jf! Tuecke .......................... 317,247 Gas from WOOd, apparatus for manufacturing, G. 
Clasp. See Rook clasp. Spring clasp. RanfSdell ........................................... 317,19! 

Advertising device, M. Jacobs .... .................. 317,365 Clasp for purses, etc, E. P. Hinkel. ................. 317,358 Gas governor, automatic, J. S. Connelly ............ 316,945 
AdvertiSing device. automatic, D. J. Stephenson .. 317.240 Clock and lamp regulating mechanism, combined Gas main .. , aafety shield for, R. Heber ............. 316,967 
Agricultural implement, combined, D. L. Aspin- alarm, J. M. Crawford ............................ 317,312 Gas under pressure, conduit for the conveyance 

wall .................................................. 317,276 Clock. illuminated, J. M. Crawford .................. 317.096 of, H. Bartley ...................................... 317,283 
Alkaline silicates, treating, C. S. Lockwood ........ 317,389 Clock movliment. F. A. Lane ........................ 317.330 Gate. See Farm gate. 
Alkaline silicates, etc., treating. Lockwood & Cloth, ornamentation of. C. J. Cox .................. 317,310 Gate, S. E. Miller .................................... . 317,405 

Hyatt ............................................... 317,387 Cloth pressing machine, R. Patrick, Jr .............. 317.185 Gate. S. G. Wilkerson ................................ il17,058 
Arches, support for centers of masonry, C. B. Clothes drier, Martin & Head ........................ 316,987 Gelatine when combined with tannic aCid, etc., 

Ackerson .......................................... 317.072 (1lothes lire fastener. G. C. H. Hasskarl.. .......... 317,350 treating. C. S. LoCkwood .ta!.. .................. 317,390 
Ax making machine, Yerkes & Denn ............... 317,320 . ClothilS'Jjne frame. C. L. Williams ............. ..... 317,258 Generator. See Steam generator. 
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