APRIL 4, 1874.]

Srientific

merican,

219

M. J. C. asks: How is steel wire tempered
formaking springs, and how can the temper be taken
out of steelwire so thatit will not break? What is the
best way of tzmperingsteel tools? A.Steel 1s tempered
by teing heated and then suddenly cooled {0 water or
aefl. The temper can be drawn out by heatiug the steel,
and allowing it to cool slowly.

S. L. B. says: In your issue of February
14, M.M. asks: “If I hang a rope over a loose pulley and
put my teet in a loop in one end and take the other in
my bands to elevate myself, what preportion of my
weight do I pull down with my hands? My friendsays
I bkave no advantage over a single rope, I say I gain
nearly half. Whichis right?” Suppose M. M. ’s feet are
in the loop and his bands on the otherend of the rope,
there i8 obviously the same weight on each end of the
rope, forif one end were more heavily loaded than the
other it would of course (after overcoming the friction
of the pulley) draw the lighter end over the pulley.
M. M.’s weight then must be just evenly balanced be-
tween the two ends. If he weighs 200 1bs., then each
end of theropesupports just 100 1bs. To support him-
self then he must pull down with his hands just 100 1bs.,
and to raise himself hc must pull enough more than 100
1bs. to overcome the friction and leave a slight excess
of weight on his hands. Of course with a single rope
he would pull the whole 200 1bs., and, equally of course,
by the pulley and loop, etc.,would gain, asstated,nearly
one half his weight. A. Itis a settled faetin philoso-
phy that poweris indestructible,and can neither be cre-
ated nor destroyed by man. This being 8o, there can be
no gain of power by the man, whatever arrangement he
uses to elevate himself, the work done being the weight
raised multiplied by the distance through which 1t was
lifted. In the case of the loose pulley,if the man raises
himself with half the force required where a single rope
18 uged, he exerts the force through twice the distance
that would be necessary in the case of the single
rope. Moreover, there 18 some additional work re-
quired, on account of the friction of the pulley and the
rigidityof the cordage. Notwithstanding this,it may
be a convenience to use the loose pulley, for the same
reason that other mechanical devices are frequently
employed.

J. F. F. asks: What is the difference be-
tween a 3 foot wheel with 4 discharges, that will uae 300
inches of water under 8 feet head, set in a lume, and
one of 4 feet dinmeter with 8 buckets, with scrollon
top of wheel, uslng_same amount of water? Will the
one in the lume run any faster than the other, if both
wheels are of the same size? A. This 1s a matter that
cai best be determined by experiment.

G. B. asks: 1. How many barrels of cement
will 1t take to build & house 60 feet long,28 feet wide,
and 25 teet high, the walls to be as thick as t'hey ought
to be in your judgment? A. The thickness of the walls
should be adjusted to suit the length of the wall as well
as the hight, independent of the weight of floors, etc.,
whicb they will have to support. If you have a cross
wall at the center of your byilding, and the concrete be
properly made, the walls may be 12 inches thick, for an
ordinary load onthe floors, etc.; but without the cross-
wall, 16inches would ‘be little enough for their thick-
ness. The concrete should be composed of one barrel
of Portland cement to 13 barrels of broken stone,
gravel, aud clean sharp sand ; the proportionof cement
therefore, is equal to one thirteenth of the entire wall
—foritis lost in the interstices of thestoneand gravel.
If 25 feet of bight includes the foundation (which
should extend at least 4 feet deep into the ground if
you have no cellar),then your wall,if 12inches thick, will
contain 4,050 cubic feet, but 1t 16 inches thick will con-
tain 5,400 cabic feet; one thirteenth of these amounts is
3117 and 415} respectively. A barrel of cement when
slacked will make about 4 cubic feet; the 12 inch wall,
therefore, will take 8 barrels, and the 16inch wall 104
barrels. 2. Is common mortar as good as cement for
building concrete houses? A. No; it 1s the most eco-
nomical to use the best cement.

F.0.C. H. asks: How can a patch be put
on a bollerwith bolts, s0 as not to leak ? We have tried
lead, iron, and hemp with white lead, but neither would
do. A. Itshould have a lip turned allaround it, so that
a good quantity of cement may be introduced. The
cement should be made of red and white lead andiron
borings, and should be very stift.

P.D. F.—1. A siphoncan only operate when
1ts discharge orifice 18 lower than the level of {its sap-
ply. 2. Thelantern for showing paper pictures instead
of glass transparencies, 18 constructed llke any magic
lantern, but the pictureis placed where the light usual-
1y stands, and the light 18 placed at one side, 8o as to {1-
luminate the picture. To work well a very strong light
is required. The mineral specimen looks like a fossil
plum. The width of the Gulf Stream is abcut 50
miles.

D. G. says: 1. Can the insulators ordinarily
used on wires be coated, with lead, tin, or some other
material that wiil protect the insulating material from
decay? A. They can be coated with gutta percha. 2.
‘What s “ static induction’? A. The influence of an
electrified body "1pon a body which 1s not in contact
withit. 3. If copper is a better conductor than iron, 18
i1t necessary that a telegraph wire made of copper
should be as large as one made of fron? A. No. 4.
What size 18 the smallest copperwire which is sufficient-
lylarge for ordinary telegraphing, tension not consid-
ered? A. It will depend upon the current. Itis only
necessary that it should be large enough not to become
unduly heated. 5. In your paper of January 34, p. 11,
the writer on sumac speaks of an acre producing nout
less than three tuns; does he mean green sumac or dry?
A.Dry. ¢. How can I obtain the Commissioner’s report
spoken of there? A. Write to the Commissioner of
Agriculture, Washington, D. C.

M.J. C. asks: I. How is brass wire tem-
pered formaking springs? A. By hammering or rolling.
2. Is there any way of bardening brass so that it cannot
be filled? A. We do not know of any method.

M. J.C.asks: 1. How can cast iron be sol-
dered? A.By first tinning it. 2. Howis cast iron hardened
80 that 1t cannot be flled? A. By chilling 1t in the mold.
3. Can cast fron be welded? A. No.

C. W.K.asks: 1. What are the improve-
ments needed in rotary engines? A. Some means of
preventing wear. 2. Is the unequal balance in the revol-
ving cylinder a serfous objection? A. Thisisobviatedin
someforms. 8. Astherecanbe noshockinthisstyle of
engine, would you consider a variable cut-oft of any
use? A. It will be useful in cases where the load 1s va-
riable.

W.W. McK. asks: What is the best to do
with cast iron borings? Can I melt themin a cupola?
Will not the fan or blast blow them out? How would
it do to put a small portion in each ladle of hot fron ?
Do you think they would melt sufficiently to make a
good sound casting? A. Your best plan will be to melt

m first in & crucible.

G. P. H. asks: Is there any invention used
for the purpose of detecting mineral substances in the
earth, s, for instance,silver? A. No.

W. F. W, says: When we sgeak of the
power of the lever, three things are to be understood,
the power applied, the resistance, and the fulcrum.
Some people belleve that a large water wheel 18 more
powerful than a small one for the same reason that a
long lever is better than a short one. In two overshot
or breast wheels, one 10and the other 2 feet in diame-
ter, with buckets of equal size holding 200 lbs. water
each, the segment to be on or near the outside of the
wheel, with pinion attached on a level with wheel shatt'
the power and resistance will be at the same point.
Where is the fulcrum? Now suppose 1t takes 20 1bs.
water (1 bucketful) to start the machinery. If one
bucket, at the pinion on the small wheel, be fllled with
water, the machinery will sturt. Will any less weight of
water start the machinery on the large wheel? A. You
refer,as we understand you, to the supposed gain et
power by the use of a long lever. This, of course,is a
delusion. What the long lever accomplishes is to make
a little force available; and in this way i1tis sometimes
a convenience.

S. G. C.says: Your answer to W.F. W_,
February 28, as to the lever principle applied to the
overshot water wheelmay be correct if only applied to
theturning of the wheel; but when the power of the
wheel 1s appliedto the driving of machinery, I assert
that there is no lever principle applicable. One whee

will start just as much mackinery as the other,but the
larger wheel will continue the power twice as long as
the smaller wheel, for the reason that the water would
remain twice as long on the larger wheel. Iclaim that
the power of an overshot water wheel, when applied to
driving machinery, d8 jugt the weight of the water
1t contains less the friction, without any advantage of
lever purchase. Am Irtght? A. You have the correct
idea on the subject. No well informed person imagines
that therecan be any gain of power by the use of a lever
or other mechanical device. The object of the mechan-
icaldeviceis to make the power available.

F.L.L. agsks: How can I draw the curves
on teeth of gears? I send youa copy of a drawing from
Armengaud’s‘ Practical Draftsman’s Book,” but Ido not
understand it. Hisrule is : As drattsmen are generally
satisfled with representing the epicycloidal curves by
arcs of circles, which almost coincide with them and
nearly fulfll thesam e condttions, such arcs must be tan-
gential to the radial sides of the teeth at their points of
intersection with the pitchcircle. They are determined
in the following manner : Through the point. of contact
B, draw a tangent, B O, to the pitch circle; then bisect

the chord, B N, which passesthrough the extremities of
the curve by a perpendicular, which will cutthe tan-
gent, B O, in the point, 0. This 1s the center of the arc,
B M N, which very nearly coincides with the epicycloid-
alcurve. Thesame arc is repeated for each side of all
the teeth of the pinion, the radius, BO,being preserved
throughout. How can I find the puint, O,andhow can
Idraw the chord, BN? If the point, O,1s known, what
18 the use of drawing the chor., B N, and hew tuar from
the point of contact should the peint O be? A. The
points B and N are given. Connect them by a straight
line. Draw P Operpendicularto B N at 1ts middle part,
and mark the point, O, in which it cuts the tangent.
Draw the arc, BM N, with the radius OB or O N.

H.H. C. says: A friend of mine says that
powder can be exploded in an ordinary gun, with an or-
dinary charge, without report, by oiling the barrel tube
and cap. Ithinknot. Which isright? A. Itisbestto
settle sosimple a matter by direct experiment.

T.L.asks : How can I set a locomotive eccen-
tric whbich has slipped? A. It can be done by trial,
placing the engine at each end of the stroke, and trying
thecylinder cocks.

J. P. asks: How can I season a wooden
screw made of green hardwood timber, so that 1t will
not crack inseasoning? A. Your best plan will be to
place it insome position so thatit will become seasoned
very slowly; but even with this precaution,itis doubt.
ful if you can prevent cracking.

P. H. B. agks: 1. How can I make a cal-
cium light for an experiment? A. A cheapmodifica-
tion may be made byforcing a current of air, by means
of a blowpipe, into a flame of common ifluminating
gas, and directing the flame against a plece of chalk.
Youdo not send sufficlent data as to your other query.

G. A. agks: I. In spinning copper, how is
the work fastened in the lathe? A. With a clamp. 2.
Shouldmetal orwood toolsbeused? A. Veryhardma:
terial s necessary for the tool. 3. Which is the best
wood for models? A. Mahogany.

A. N.R.asks: Is there any instrument for
enlarging or contracting drawings? A. Yes. See en-

graving and directions for use and manufacture in Sci-
ence Record for 1874,

C. & P.ask: Can you give us a recipe for
hardening cast steel mold boards of plows? We harden
with prussiate of potash, sal ammeniac, and black oxide
of manganese, but these, we flnd, only . harden on the
surface. A. You should harden the steel by the ordi-
nary processes of tempering, which have been of late
frequently described in our columns. A few experiments
will show you the best heat,

A. H. D. asks: How many feet board meas-
ure are there in a scantling 24 inches square at one end,
and8} inchessquareat the other, and il feet in length?
A. The ordinary rule of finding the contents, in board
measure, of a plece of timber, {s to multiply the breadth
in inches by the depth in inches, and by the length in
feet, and divide the product by 12. Where the timber
tapersregularly, the center breadth and depth are used.
In the given case, the plece of timber 18 the same as one
having a breadth and depth of (26438)+2=382. Hence the
contents 1n board measure willbe (32x82%11)+12=93864

G.W. A. asks: How do you calculate the
number of square inches of a safety valve, and how
large should the pea be? A. The following formula
willenableyouto determine any part of a safetyvalve,
if you know the others: Pressure of steam in poundsper
square inchxares of the valve in squareinchesXlever arm
of valve=weight of ballX lever armof ball{weight oflever
Xlever arm of lever+weight of valve and stem Xlever arm

of valve

P. T. B. says that an experience of 24 hours
will convince C. R. M. that his potato vines would all
be dead, If arsenic wereusedinstead of Paris green.

R. A. B.says, in reply to E. B. who asked

by what means was accurate alignment of the Hoosac
tunnelattained:*“ I can answer this, as I did it myself.
In the first place, a 1ine was run over the mountain and
tested several times to see that it was exactly straight.
Then the working lines of the tunneldiverged northerly

alx iaches in every one hundred feet from each end
This wes to prevent the possibility of passing in the
center without meeting.”

H. M. P.says that Ct. 8. D., who givesa
method for inding the weight of a person’s head with-
out cutting it off, must try again, for two reasons: 1.
This method assumes that the body, including the head,
1s of the same specific gravityas water. 2. It assumes
that the head 1s of the same specific gravity as the rest
of the body. The method can easily be tested byan
experiment with an india-rubber-headed doll, first
weighing with the head fllled with air, and then with 1t
filledwith shot; but the simplest test of the principle
would be to flllone end of a block of wood with lead,
and to weigh 1t with the erds alternately immersed in
water. ‘Lhe weight will befound the same,whetherthe
light or the heavy half s above the surface.

J.H. W. says, in reply to many readers,
who ask how to make flour paste that will not sour :
Take 2 1bs. of flour and 4 pints of water, mix part of the
water slowly with the flour, rub up all the lumps, con-
tinue to add the remainder of the water till allisadd-
ed,thenstrain through a napkin or colender and cook
slowly;stir frequently to prevent scorching; when it
comes to a boil,takeit off. It is sufficientlycold. Then
stirin half an ounce of nitro-muriatic acid and put in-
to an earthen vessel to keep. A small piece of alum, the
size of a chestnut, broken up and dissolved in the wa-
ter, hag a tendency to whiten the paste. Paste required
to bemade white shouid be cooked, if acid is used,in a
porcelain vessel. Cooking paste too much has a ten-
dency to destroy 1ts adhesive property. .

S. K. W, says, in reply to F. H. M. who
asked tor the hest way to wash flannels: Supposing this
inquiryto mean without fulling or turning them yellow,
1 will give a modus operandi, which Ihave found satis-
factory : Shave a little white soap into a pail, and pour
on it water nearly boiling hot to dissolve it, adding,if
you choose, a tablespoonful of spiritse of ammonia.
Pour the hot suds upon the flannels in a tub, and use a
good pounder or a machine, as the water needs to be of
too high a temperature for the hands. Wring the flan-
nels, and put them into a second water, like the first ex-
cept with less soap, and use again the pounder or ma-
chine. Rub the soiled spots in the suds as hot as you
can bear; but never rub soap on the spots. Wring the
flannels as dry as you can with a good wringer, and put
them on a line in a brisk, drying air. The hotter they
are when wrung, and the sooner they dry, the better.
Thelr color may be improved by a little bluing; and fle
they are well froned before getting quite dry, fulling 1s
prevented.

B, W.says, in reply to M. 8. W.s three
questions a8 to contraction of the horse’s hoof: The
contraction of the hoof 18 brought on by cutting the
frog,and by ignorance in setting the shoe, by carrying
the seating orbevel of the upper side of the shoe so far
back thatthe heel rests on the slope of the seating,
otherwise on two inclined planes; so that every step
pressesthe heel together. The frog, havirg been cut,
loses 1ts elasticity and resistance. The heel should
rest on a tlat surface,and the shoe set flush with outer
shell of hoof all round, and the frog should seldom, 1f
ever,be cut. Nature has made ample provision for
throwing off all superfluous frog. Contracted hoof
operates on no part of the legahove the fetlock joint.
The coffin jeint 1s most affected. Your correspondent
can experiment on the sensation produced in contracted
hoof by puttingthe feet into a pair of boots that are
two sizes too small and three sizes too narrow on the
bottoms, and walking 10 miles per day for S0 days, then
standing in them all of the next day on a hard floor.
This will give him a better idea of what causes the
1ameness than can be described.

J. W.P.says: 1. I have a quantity of bees-

wax that has been used for dental purposes; it has be-
come mixed with plaster of Paris, gutta percha,and the
dirt from the laboratory. How can I separate the pure
wax from the mixture? 2. Can old and brittle gutta
percha be made over again,so 8s to work llke new?
J.J.J.asks: Is there a compound that will force the
beard to grow faster than it will of 1tself? E. F. G.
asks : Is thereauy wayof photographinga positive pic-
ture on glass directly,so as to answer for a magic lan

tern slide? Isthere any way of changing a negative
into a positive?—A. E. C. asks : Which can be drawn
moreeasily,alarge or small axled wagon? Most farmers
claim that 8 woodenaxle in a pipe box can be drawn
more easily,on bad or rough roads, than an iron axle, be-
causeitis larger.—G. J. asks : Can any one give the for-
mula for the enamel usedon engineers’ instruments,
whichis called the brouze finish?—A.B.D.asks: In whay
manner should a common mouth blowpipe be applied to
theflameand work to get the best effect in soldering
(hard and soft) and in assaying and experimenting with
ores and metals ?—C. D. M. asks : Does the rapidityin
which the temperature of steel 1s changed havea ten-
dency todetemperit, providing the temperatureis not
rafsedabove?225° Fah.? For {illustration, take a razor
at a temperature of 10° and plunge itinto boiling water.
Willthis detemper it to an injurious extent? Does it
injure a razor at all to put it into bolling water? What
18 the rationale of the detempering of steel? Isit ef-
fected by a rearrangement of molecules, oris it a de-
carbonization ?—W. E. S. asks: Can any one start and
stop a20horse power engine by telegraph? If so, how?
—M. J. M. asks: How are clocks finished, and what
kind of varnish is used 7—C. L. asks: How can I con-
struct a microscope (with two lenses) strong enough to
see distinctly the animalcule in water? 2. Whyis a
glasscan protected from bursting, when being filled
with hot fruit, if a knife or spoon 18 placed upright in
thecan?—W. E. S. asks: What 1s the best and most
durable whitewash known, for outdoor work ?7—N. L.F.
asks : If a vessel of water 18 revolved so that the con-
tents will be elevated at the outsicle, and a series of end-
less chains, provided with floats,arranged over pulleys
in such a manner that they will ascend at the outside
and descend near the center of motion, where the water
1s considerably lower, will the unequal hight of the col-
umns in which the chains are mersed impart motion
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to the chains, and if not, why 1s thebuoyant effect o
the liquid in this case different from what it 18 when a
rest?

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re-
ceipt of original papers and contributions
upon the following subjects:

On a Ball dropped into the Earth, etc.
J.L.B.

On an Aerial Electric Ship. By C. W. W,

By

On the Hanging Rope and Pulley. By
M. M, by C.B. T, and by N. P. M.
On Large and Small Water Wheels. By

G.P.
On a Crooked Stick. By A.A.C.
On a Gasoline Accident. By W.L. W.

Also enquiries from the following:

P.A. T.—J. M.—M.P.C.—T. C. H.—G. C. H—A. H—
J. M. M.—G. B. & P.—H. H.—N. R.—=J. I'-H. G. J—
G. & A.

Correspondents in different parts of the country ask
‘Who sells a plow that will scour as well in black prairie
land (Texas) asin a sandy soil? Who makes sawing
machines forfellingtrees? Who makes magnets to or
der? Whatisthebestprotectorfurwood work exposed
to the weather? Who makes cork cutting machinery?
‘Who makes machines for packing coffee, etc., in paper?
Who makes furnacesfor restoring spent alkalies? Who
makes twist drills, of differenat kinds? Who has a pat
ent plan for bullding 1ime kilns? Who makes iron slat
blinds, suitable for brick-fronted buildings? Who makes
portable paper boats? Makers of the above articles
will probably promote their interests by advertising,
{n reply,in the SCIENTIFIC AMERICAN.

Several correspondents request us to publish replies
to their enquiries about the patentability of their in-
ventions, etc. Such enquiries will only be answered by
letter,and the parties should give their addresses.

Correspondents who write to ask the address of certain
manufacturers, or where specified articlesare to be had
also those having goods for sale, or who want to find
partners, should send with their communications an
amount sufticient to cover the cost of publication under
thehead of “Business and Personal,” which s specially
devoted to such enquiries.

[OFFICIAL.]
Index of Inventions

FOR WHICH

Letters Patent of the United States

WERE GRANTED IN THE WEEK ENDING

March 3, 1874,

AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patents. ]

Acld, making acetic, L. Brumlen.

Addressingmachine, L. Bailey.....
Agricultural implements, teeth for, J. King..
Alarm, fire, A. F. & F. B. Johnson.
Altitude instrument, H. Linton..
Auger, earth, G. M. Filetead..
Awl haft, T. Harrington..
Awning, C. L. Barnes...
Bag-holder, J. Mayell.
Bale tie, cotton, J. R. Kennedy..
Bark from logs, removing, G. Ames...
Barrel head, P. H. Griswold
Bath tub plug, etc., A. C. Brownell
Bedstead for woven wire mattress, J. G. Smith..
Bench plane, Q. Rice
Billiard table chalk box, H. W. Collender

148,081
148,108
.. 148,28

148,25
. 148,222
148,199
148,058
148,105
148,098
148,068
.. 148,161
. 148,209
148,172
148,254
. 148,090
148,181

Btlliard table design, N. Stoll (r)..... 5,779
Blind and sash fastener, W. O. Pond . . 148,138
Bollers, ete., covering for steam, J. N. Colby . 148,1%
Bolt, seal, J. Kinzer. 148,219
Boot and shoe insole, Teague & Clark . 148,044
Boot soles, squaring, J. R. Reed 148,243
Bottling and corking machine, J. & D. Fergus.... 148,198
Butter worker, A. J. Dibble 148,191
Caliper, E.HOTton ......cccuu-e . 148,065
Camera, portable, C. A. Agren........ . 148,019
Can, milk transportation, G. W. Fluke..... ... 148,114
Candlestick, D. Bourland.......coviienuniinannninnns 148,1C6
Car axle journal bearing, J. McGee.. ... 148,281
Car brake, automstic, W. V. Robbin ... 148,092
Carbrakemechanism, C. H. Hadley. . 148,210
Car coupling, R. Gllchrist............ . 148,205
Car coupling, M. B, Marcum .. ... 148,227
Cor coupling, W. Michael........ v ... 148,283
Car, dumping, E. M. Hegselbom.....cccvvuiuiananns 148,09
Car ventilator, rallroad, G. E. Crutchfield..... ... 148,183
card teeth, setting, S. E. Guild . 148,051
Cargo, preventing shifting of, R. Quintavalle..... 148,140
Carriage curtain fastening, Bannihr & Rhodes... 148,104
Carriage safety strap, J. Farris, ... 148,048
Carriage spring, J. W. Gosling.. . 148208
Caster for trunks. M. Schwerin (r).... e 5,776
Casting mold beards, chill tor, J. Oliver ... 148,236
Casting mold boards, chill for, .J. Og‘lver‘. ... 148.237
Chalr, folding, G. MCAleer......oviviiiiiennnann.... 148,280
Chimney sweeping apparatus, J. M. Curless....... 148,184
Churn, rotary, 0. Cary...coieiieiieiienienecnstnennes 148,176
Cigar boxes, revenue guard for, W. Wohltmann.. 148,159
Clamp, book, D.Seawright.......oovvviiiiniinnnanns 148,29
Clamp, rope, J. P. Smith.............. eaiananad 148,148
Cloth, etc., apparatus for stretching, I. E. Palmer 148,082
Cloth shearing, A. Brown.. . 148,171
Clothes pin, Reid & Berry... . 148,088
Clutch, machinery, A. B, Bean.. .. 148,165
Cooler, milk, Porter,Foster, & Eaton .. 148,241
Corncrib,J M. Wilt..........0 . 148271
Cotton gin, E. Bucklin, Jr . 148,175
Culinaryvessel, G. R. Moore....... 0000 .. 148,130
Cultivator, B. D. Tabor....... . 148,%1
Cultivator, B. D. Tabor.... . 148,262
Cultivator, cotton, E. M. Hesselbom. .. 148,060
Cultivator, hand, W. Marsh......... 148,26
Digger, post hole, N. W. Gay. 148,204
Ditching macline, A. M. Nelson.. . 148,080
Door, glass screens, W. Tunstill.. .. 148,158
Door check, H. COPe.....ccviiiiiuiiaciianas .. 148,087
Drilling machine, rock, . 148,278
Ear ring, C. F. Plerce .. 148,086
Ejector, J.A.Cudlipp .. 148,111
Ejector, W. J. Sherriff......... .. 148,351
Elevator, hay, D. N. Webster.. .. 148,267
Elevator, hydraulic, Johnson & Thursby... .. 148,128
Elevator, windlaes water, N. B. Vosburgh......... 148,266
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