
RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

'l'RAIN STOPPING DEVICE. - John B. 
Grol!8, Hoboken, N. J. A moving train is, by means of 
this device, designed to be stopp<ld automatically when 
moving into proximity of an open switch, draw or other 
point of danger, the steam being shut off and the air 
brakes applied to bring the train to a standstill. The 
mechanism comprises principally a valve connected with 
the train pipe for applying the brakes and means for sup­
porting the valve directly from the axle of the locomo­
tive or tender, in connection with a valve-operating lever 
adapted to be actuated by a track mechanism. The same 
inventor has obtained a further patent on a train stopping 
deviCe, relating principally to the track mechanism nec­
essary in the operation of the foregoing improvement. 
The invention consists essentially of a signal arm, which 
swings over the roadbed, and is journaled in a bracket 
erected on the ties, there being also supported On the 
bracket a mechanism connected with the shaft.of the arm 
and with the switch or draw. 

QAR J OURN AL LUBRICATOR. -Sampson 
WlIlker, Winnipeg, Canada. A hanger suspended from 
the box has a horizontal member extending beneath the 
jo urnal, on which turns and slides a loose roller pressing 
against the lower face of the journaL The roller has on 
its face a layer of cotton wicking and turns in oil, with 
which the lower portion of the box is filled. The con­
struction is such that the device cannot be accideIltally 
displaced, while it can be quickly and accurately ad­
justed to apply the oil evenly to the journal and does not 
require any kind of packing. 

ElectricaL 
ELECTRIC S WITCH. - Joseph H. Mc­

Evoy, Waterbury, Conn. This invention provides a 
peculiar construction and arrangement of rotary contacts 
with positive actuating mechanism and an escapement or 
intermittent stop mechanism for conveniently and quick­
ly turning on or cutting off any number of electric lamps, 
motors, heating apparatus, telephone or telegraph instru­
ments, etc. It is also adspted to the use of cutting off 
all circuits leading into a bnilding in case of fire and can 
be connected throngh electro-magnets'which operate the 
shifting lever by wires running to thermostats at differ­
ent points, so as to he automatically operated in case of 
fire or a great rise in temperature. 

SUPPL Y SYSTEM FOR ELECTRIC RAn,­
wAys.-Wilton F. Jenkins, Richmond, Va. The main 
feed'Vire, insulated throughout its main portion, is firm­
ly secured alongside the outer side of the rail by a special 
form of clamp, and at Intervals of six or eight feet is a 
bated, looped portion, adapte<j, for eIlgageIllent by the 
brush or contact piece upon the car, a removable cap flt­
ting oli the extremity of the contact portion to receive 
the frictioual wear of the brush. The latter is formed to 
extend between two of the feed wire contacts, so as to 'be 
always In touch with one of them, a wire leading from 
the bru8h to the motor on the car. 

GAS ENGINE ELECTRIC IGNITER.­
Frank E. Tremper, New York City. Permanently sepa­
rated rigid electrodes are, according to this invention, in­
sulated in ilie cylinder, the electrodes being formed with 
sharp-edged heads at their inner ends inside the cylinder, 
while a flexible sparking strip is held iusulated on the 
reciprocating piston and adapted to make contact with 
the heads of the electrodes. The device 'is designed to 
Ignite the charge in the cylinder always at the proper 
time, a premature explosion or failure or ignition being 
positively prevented, while at the same time ilie construc­
tion is simple and durable. 

Mining, Etc. 
'ORE SEPARATOR.-Charles F. Wiltsie, 

Ogden, Utah Territory. A blast fan is connected with 
Que end of a casing, at one end of which is a hopper, and 
:l series of connected pans containing quicksilver Is ar­
ranged on the bottom of the casing, agitating wheels 
being mounted to revolve in the pans, above which is a 
series of hinged gates. The improvement is more espe­
cially designed for dry placermining, to conveniently and 
quickly separate the precious metals from the sand with­
out the use of water. Electricity is applied to the plates 
and pans to electrically charge and give ilie to the quick­
silver and keep it from flouring, and lamp heat applied 
under the pans, or other means, to facilitate the separat­
ing of the i/recious metal from the sand. 

[Uecllanical. 

TOOL FASTENING. - Robert Douglas, 
Fall River, Mass. This invention provides means of se­
curing flIes and other tools to wooden handles. The ta­
pering shank of the tool carries on its eIld a hard, metal 
collar, and the shank, with its collar, is adapted to be 
driven into a previ'lusly made recess in the handle, the 
collar fitting very snugly at the inner portion of the re­
cess, and the outer end of the recess being engaged by a 
portion of the tapering shank, whereby the tool is firmly 
held in place and prevented from turning. 

WEAVING ELASTIC FABRICS.-Sarnuel 
Brown, Easthampton, Mass. Thi@ invention provides a 
method of weaving an elastic fabric, on one face of 
which is a frill woven integral with the body. The warp 
for the body is formed in two sections, arranged one 
alongside the other, and the warp for the frill is sinIilarly 

"itutifit �mtritall. 
counteract the movement of the stick in one direction 
and return it, the device being formed of two portions 
and a stop, whereby one portion of the spring is relieved 
of further strain before the end of the movement of the 
picker stlck, and the remaining portion is subjected to a 
suddenly increasing tension to check the movement of 
the picker stick and prevent breakage of the picker. 

BELTING.-Karl Kuchler, Aussig, Aus­
tria-Hungary. This is a woven belting formed of wire 
and fibrous material interwoven to present the wire to 
one face and the fibrous material to the other face of the 
belt, the fibrous material being carried over to form the 
selvedge of the belt, and a protective border beiug secured 
to the outer face of the edges. This beltiug is designed 
to be very Inexpensive, pliable, with the minimum of 
.. stretch," and the quality of "hugging the pulley." 

neously filled without spilling, whether transparent or 
not, there being separate filling tube of correct size for 
each bottle, and there being connected with the source 
of supply reservoirs adapted to hold a predetermined 
quantity, with means for cutting off the connection while 
the bottles are being filled and turniug it on after they 
are filled. 

SCULL PROPELLER.-George O. Adams, 
Firth, Neb. Two sets of sculling blades are joiuted to 
independent hubs at the rear of the boat aud arranged to 
revolve in opposite directions, with their axes above the 
level of the water, the blades being arranged to open or 
expand and descend partly into the water, or to close up 
partly out of contact with the water. Great effective­
ness in propelling may thus be obtained, the boat being 
steered by rotating ouly one blade . 

SAwTEMPLET.-BenjaminF. Spooner, ANIMAL TRAP.-Joseph Nelson, Nau-
Orange, Texas. To afford improved facilities for exam- voo, Dl: Sli�g between vertical guides of a suitabl� 

ining and marking saws, to correct faults in the saw I frame 18 a ';eIght �apted to
. 

be 8uspende� by 
.

a ball 
blade by means of the usual hammering process, is the connected WIth a pIv?ted lockmg a:m, the baIt beI,ng

. 
so 

object of this inventIon, which' provides a stock or holder held that the StePPI,ng of the am�1 upon a trIppmg 
in which is adjustably held a flexible band, �ith means platform beneath .""11 free the ';eIght to drop on the 
for adjusting to the desired curve. animaL �e trap � cheap and 8l,n'ple, ea811y

. 
sprung, 

and especIally de81gned for catchmg small ammals, as 
MACHINE FOR FORMING SPIRAL WIRE rats, mice, squirrels, etc. 

SPRINGs.-William B. Jackson, Portland, Oregon. This 
invention relates to springs used for making bed mat­
tresses, upholstering and other purposes. To illustrate 
and explain the various details and combinations of parts 
embraced in the improvement has required a patent 
which has seven sheets of drawings and twelve printed 
pages of specifications and claims. The machine is ar­
ranged to automatically coil the wire into a double spiral 
and to fasten the eIlds of the wire upon the end coils. 

Agricultural. 

POTATO DIGGER. - Hamilton Pray,' 
Clove, N. Y. Attached to the rear of a plow of any ap­
proved construction is one or more chain drags, some of 
the links carrying prongs arranged in a novel manner, 
constituting an operating agitator or whirl as the chain 
is drawn along. :rhe whirl also has the tendency to 
throw the potatoes farther out to the sides of the 
furrow, keeping them on the surface of the ground 
and preventing their being covered up by the loose roll­
ing earth. 

LAND PULVERIZER. - Benjamin S. 
Sexson, Cincinnati, Ind. The main frame of this ma­
chine, with its drive wheels and axle, supports and op­
erates a vertically swinging frame carrying rotary cutters 
or pulverizers adspted to be held at any necessary height 
and to turn easily through and pulverize the soiL Sev­
eral of the pulverizers are provided to adapt the machine 
to different varieties of soil and to obviate replowlng on 
any soil which has been once plowed, and the construc­
tion of the pulverizers is such that they may be cheaply 
made and easily repaired. 

CONVEYER BELT FOR HARVESTERS.­
Delos W. StOrnlB, Western, Neb. This belt has diagon­
ally located slats of greater thickness at their grain ends 
than at any other point of their length, the slats being 
constructed of a leather body and having a capping or 
covering of sheet metal. The construction is designed to 
obviate any falling out of the grain and insure its deliv­
ery to the elevator Or the various packers of the binder 
straight, or in such manner as to Insure Its proper bind­
ing. 

Mlsccllaneous. 
SAFE.-Frank Crawford, North Urba­

na, N. Y. The door of this safe is made so that alarm 
will be sounded in case it is attempted to drill into it, or 
so that a cartridge may be exploded to kill or seriously 
injure the one operating the drill. Means are also pro­
vided whereby, when the safe door is locked, a cartridge 
will be automatically presented to a hammer, the car­
tridge being removed out of the path of the hammer 
when the door Is opened in a proper manner. The 
alarm mechani8lll is so inclosed within the door as not to 
be visible. 

PACKAGE ENVELOPE.-Martin Hess, 
New York City. This is an envelope to be attached to 
packages and to contain a bill or messages to go with the 
package. It has scallop-like projections along its mar­
gin to receive a cementing compound, so that It may be 
readily applied to a package, and a line of perforations, 
to permit the ready removal of the envelope, which re­
mains sealed after it is detached. 

LADDER.-Russell D. Hetrick, William 
T. Wilson, and Edward Rowe, Indiana, Pa. This is a 
step ladder in which continuous braces of bent wood en­
gage the steps and the sides, the brace extending from 
side to side of the ladder, which is very strong and light. 
It also has a back support with rungs, whereby the lad­
der may be used by two persons, and the parts are rea­
d:ly separable to form two ladders when desired. 

WRINGER ROLLER.-Otto W. Wal-
scheid, Jersey City, N . .J. The rubber roller of a 
wringer has, according to this invention, a bearing 
sleeve held within it and adapted to turn loosely on the 
wringer shaft, end nuts screwed into the sleeve being 
provided with flanges to abut with the ends of the roll­
ers. This construction is designed to overcome the 
friction strain by the slipping on the shaft of the straln­
bearing sleeve of the roller. 

Designs. 

DRESS TRIMMING.-J ulius Dreyfuss, 
New York City. This design consists of cord figures at 
each side of a central band fignre, the fignres appearing 
connected at each side by transverse cord figures ar· 
ranged with return effect, a band figure appearing be­
tween the groups. 

CUT GLASS DISHEs.-Daniel Forbes, 
Brooklyn, N. Y. The designs of two dishes have been 
patented by this inventor. One design consists in a star 
formed of two intersecting eqnilateral triangles forming 
a hexagonal central field ornamented by a rosette, the 
apexes ,and exterior angles of the star being also orna­
mented by rosettes. The other design consists in a five­
sided fignre having each apex connected by two curved 
and crossing lines. From each apex also leads a curved 
line, these lines forming five-sided spaces ornamented 
by rosettes. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
seIld name of the patentee, title of invention, and date 
of this paper. 
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TABLE OF CONTENTS. 
1. Elegant plate in .colors, showing the villa erected for 

J. Armoy Knox, at Primrose Park, Mount Ver­
non, N. Y., at a cost of $14,928 complete. Floor 
plans and two perspective elevations. An excellent 
design. 

2. Plate in colors showing the colonial residence of L. 
Allyn Wight, at Montclair, N. J, erected at a 
cost of $15,400 complete. Perspective view and 
floor plans. Messrs. McKim, Mead & White, archi­
tects, New York. An attractive design. 

3. A cottage erected at Portland, Me. Perspective view 
and floor plaus. A model design. Cost $3,400 
complete. Mr. J. C. Stevens, architect, Portland, 
Me. 

4. A Queen Anne cottage, erected at Wayne, Pa., at a 
cost of $6,000 complllte. Floor plans, perspective 
view, etc. Messrs. F. L. & W. L. Price, architects, 
Philadelphia, Pa. An excellent design. 

5. Engraving and floor plans of a dwelling recently 
erected for A. B. Root. Esq., at Springfield, Mass., 
at a cost of $2,500 complete. 

6. Engraving and ground plan of Grace Episcopal 
Churcll, at Plainfield, N. J, erected at a cost of 
$40,000, complete. Mr. R. W. Gibson, New York 
City, architect. 

7. A dwelling recently completed at Brookline Hills, 
Mass., at a cost of $5,120, complete. Perspective 
elevation and floor plans. 

B. A cottage at Elm Station, Pa., erected at a cost of 
$3,900, complete. Floor plans and perspective. 

9. Wood and stone dwelling at Narberth, Pa. A unique 
design. Perspective elevation and floor plans. 
Estimated cost $5,000, complete. 

10. Design for a village library. 
11. The Fifth Avenue Theater, New York. View of the 

family circle and of the handsome drop curtain. 
Mr. Francis H. Kimball, architect, New York. 

12. A suggestion in corner decoration. Bay window 
decorations. 

13. Miscellaneous contents: Wiring of bnildings for 
electric lights.-Montauk club house, Brooklyn, 
N. Y.-A novel system of domestic water supply, 
illustrated.-Wood mantels and ornamental fire-
places, illustrated.-Fencing made of sheet metal, 
Illustrated.-The Hartl)lan sliding blind; view of 
factories.- An improved dimension saw, illus­
trated.-Plumbers' and steamfitters' supplies.-The 
Capitol hot water heater, illustrated. 

arranged, there being two distinct sets of harness for the 

I 
BRICK PROTECTOR.-Nils Olson, Supe- The Scientific American Architects and Builders 

main fabric and two sets for the frill or ornamental part. rior, Wis. This is an inIprovement on a formerly pa- Edition is issued monthly. $2.50 a year. Single copies, 
Only a single shuttle is employed in weaving the entire I tented invention, providing sheds or protectors with 25 cents. Forty large quarto pages, equal to about 
fabric, the shuttle passing alternately over corresponding I folding wings or ropfs, that the yard may always be kept two hundred ordinary book pages; forming, practi­
sections and under the other sections, so as to carry the' dry and work proceeded with in rainy weather. Gutters cally, a large and splendid MAGAZINE OF ARCIDTEC­
weft thread alternately over and under alternating sec- are arranged to carry away the water shed by the wings Tl'RE, richly adorned with elegant plates in colors and 
tions of the warps for both the body and the frill. or roofs, and means for covering the alleys between with fine engravings, illustrating the most interesting 

groups of protectors, the wings being raised separately I examples of Modern Architectural Construction and 
PICKER PROTECTOR • ...:..John Johnson, 

Chester, Pa. This is a simple and d.lll"ble device adapt­
ed to properly protect ilie picker against breaking, and 
designed more particularly for use on picker staffs for­
merly patented by the same inventor. Connected with 
the picker stick of a loom is a spring device adapted to 

or simultaneously as desired. allied 8llbjects. 

BOTTLE FILLING Ap&" ATUS.-John 
The Fullness, Richness, Cheapness, and ConvenieIlce 

:pjI[R of this work have won for it the LARGEST CIRCULATION 
Jackson, Lonsdale, R. I. This is an improvement on a 01 any Architectural Publication in the world. Sold by 
former patented invention of the same Inventor, provid- I all newedealers. MUNN & CO., PUBLISHERS, 
ing means whereby a mm,lher of bottles may he simulta- 861 Broadway, New York. 
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Pedrick & Ayer. Philadelphia, Pa. 

Microbe Killer Water Filter, McConnell Filter Co., 
Buffalo, N. Y. 

Steam Hammers, Improved Hydraulic Jacks. and Tube 
Expanders. R. Dudgeon. 2-1 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Lai"ht and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N. Y. 

Wanted-Capital to develop a patent. For 8l'Je, two 
patents. in whole or part. .. Develop Patent," II Wash­
ington Street, Newark, N. J. 
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pumps, vacuum pumps. vacuum apparatns, air pumps, 
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The best book for electricians and beginners in elec­
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Canning machinery outfits complete, oil burners for 
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Names and Address must accompany all letters, 

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

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in 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 'Vritten Infol'lnatlon on matters of 
personal rather than geIleral interest cannot be 
expected without remuneration. 

Scientific American Supplements 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 should be distinctly 
marked or labeled. 

(5300) Z. B. writes: During the last 
summer, on the afternoon of a day in Augnst, a large 
barn was burned here by lightning. The cloud passed 
over unattended by rain, and the occurrence was most 
sudden and terrifying. Workmen engaged in the open 
field in the vicinity, affirm they saw no Jightuing-a cir­
cumstance probably not unusual In similar cases. But 
they affirm, moreover, that the stroke upon the building 
was heard in ad vance of hearing the sound of the thunder. 
Could this be the fact? A. We see no inconsisteIlcy in 
the occurrence. The thunder may have been produced 
at a point remote from tbe barn. 

(5301) A. A. F. T. asks: Have any peo­
ple, apart f:om the native bushmen of Australia, ever 
acquired the art of throwing the boomerang successfully? 
As made by them, is the flat side of the weapon worked 
to a perfect plane? A. The Australians have brought 
the boomerang to its highest perfection. Other savage 
races have nsed them, but not of anything like the qualities 
of the Australian weapon. The fiat side is not necessarily 
a perfect plane. 

(5302) C. H. A. asks: 1. In making 
motor of same dimensions as in SUPPLEMENT, No. 641, 
except the field having but two coils wound on U-shaped 
core,same placed in upright position, what size andquan­
tity of wire should be used? A. Use in the two coils the 
same amount of wire as is used in the four coils of the 
double magnet. 2. What difference would.such motor 
have in speed and power to No. 641? A. There will be 
practically no difference. 3. Have you published an ar­
ticle on such motor? If so what issue ? A. No. 

(5303) p, B. P. sends sketch of an in­
eect.-Answer by Professor Riley: The sketch is appar­
ently intended to represent one of the" walking sticks " 
and probably the "thick-thighed walking stick" (lJia­
pheromtrafmwrata). I may he mistaken, as the sketch 
is crnde, and only an examination of the specimen itself 
will enable a perfectly accurate naming. If it should 
prove to be the species mentioned, it is one of the most 
curious insects in our fauna, although not a rare one. 
It feeds upon the foliage of oak, hickory, and other for­
est trees. A long account of the life-history of the 
species will be found in my report as entomologist, An­
nual Report Department of Agriculture, 1878, pages 241-
245. 

(5304) A. G. L. asks: How should cut 
flowers he packed for mailing that will be four or five 
days in transit? A. In tin boxes, with a sheet of cloth 
well dampened with water. 
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(5305) T. K. writes: I observe very fre­

quent reference In the SOIENTIFIO UBBIOAN to the 
Fuller battery. I have tried, without success, to get in· 
formation about this battery or to ohtain the cells or 
parts of them here, as it seems to be quite unknown. I 
should therefore feel greatly obliged for a working de­
scription such as would enable an average amateur to 
construct the battery. I wish it for use with a bedroom 
glow lamp of about 6 volts. I use at present 3 cells 
plunge chromic acid battery, but the lowering and rais­
ing oC the plates Is troublesome, as the battery is ouly 
used occasionally for a minute or two at a time. How 
long does the zinc generally last 1 Is It free from local 
action when the cironit is open' Is chromic acid, bichro­
matel of potash, or chromate of. soda best for such 
batteries 1 A. We advise you to use the plunge battery, 
as the Fuller will not stand an open circuit. It is de­
scribed In our SUPPLBlIlENT. No. 159. The zinc would 
last a long time, except that the solutions would mi xand 
local action would occur. Chromic acid or sodium 
chromate are preferred to the potassinm salt. 

(5306) W. W. P. writes: I have a 
double sulphate of uickel bath (about 20 gallons) which 
worked with perfection until lately. It now turns dark, 
and It seems to turn only in spots. I think the bath is 
strong enough, as It weighs 8).2. The nickel scales where 
the black streaks occur. Please give me some receipt for 
taking foreign matter out of the solution. Could I over­
come the difficulty by evaporating all the water and make 
a new bath with the nickel 1 A. By adding with con­
stant stirring a saturated solution of ammonium .ulphate 
to your bath, you can precipitate the double nickel-am­
monium salt, leaving the supernatant liquid colorless. 
From the precipitate make up a new bath. (Unwin.) 

(5307) F. P. writes: I would like to 
make some bottled soda water and I think I can do it by 
1Illing the bottle with water, putting In the proper amount 
of sodium bicarbonate, and lastly some citric acid in 
In crystals and corking It qnlckly before the acid can 
dissolve enough to act on the soda. What proportion of 
water, soda, and acid Is best to use 1 Is there any way 
or material tJlat would be better or cbeaper that I could 
use wlthont some specJal apparatus or tools 1 A. You 
require for three parts of citric acid, about four parts of 
sodium bicarbonate. For a pint bottle use two drachms 
citric acid and two and one-half drachms sodium bicar­
bonate. Yon may use the same quantity of tartaric acid 
lustead of citric. There Is no better way of doing with­
out specJal apparatus. 

(5308) "Beta" says: How many quart 
size Funer cells would be � to operate an induc­
tion coil giving 31! inch sJ.!Itks, and about how many 
hours would they give a stream of sparks continuously 
on one charge of cells' An average estimate only re­
quired. A. Fonr to six cells should answer. They 
would run It many days before exhaustion, but owing to 
the mixing of the solutions, it would gradually become 
polarized. 

(5309) C. C. W. writes: Many remedies 
have � ollemd.in your ooiUIDDB from time to time for 
the leiier or cure of poisoning by oak or t.r. and aU pro­
babl7havemerlt. Ihave found however that a solution 
of boracic acid, applied frequently, as soon as the symp­
toms make their appearance, will do wonders, In nearly 
every case completely breaking up the threatened Inftam­
mation. U .the trouble has made much progress, the 
effect of the solution Is still very much better than,any 
other preparation that I have ever seen used, 'rapldly 
rednclng the pain and inftammation. It seems to be· 
fairly entitled to the name of specl1lc. A saturated solution 
of the acid In hot water should be made, and that diluted 
with from one-third to one-half volume of water for 
use. 

(5310) M. A. T. says: 1. Near our city 
Is a gas (natural) pipe line thirteen miles In length. The 
drst three miles are laid with six Inch pipe, the remain· 
Ing ten miles with eight Inch pipe. The pressure at 
wells I. 100 lb. ut entrauce to city It Is about 25 lb. The 
line Is laid over a hilly country. Do you think It posSi. 
ble to use an air compreB80r that will give a uniform 
pressure of 75 lb. at the city 1 If possible. how large 
a one and how much power will It take to drive it with , 
A. The laying of a new line of.elght Inch pipe, or even 
ten inch pipe, will be the most economical way of In· 
creasing the pressure at the end of the liue. We cannot 
assign a deftulte size or cost of a compressor plant with­
out knowing the present ftow and proposed Increase 
from pumping, which will require a compressor and 
boiler plaut large enough to handle the total output of 
the gas well, and althongh the dift'erential pressure head 
would not be very great, say 50 pounds per square Inch, 
the volume would requlre the operation of a very large 
compressor-poeBibly from $6,000 to $8,000 would cover 
the cost of the plant, and require from 150 to 200 horse 
power. 

(5311) X. Y. Z., Melbourne, asks: Is it 
practic;atle to drive a smaJJ boat-large enough to carry 
two perBOllS-MY ten or twelve feet long by about two 
feet beam, a speed of ftve or six miles per hour by hand 
power screw 1 According to my calculation, a ten inch 
screw, with pretty open pitch and 200 revolutions per 
minute. would do. Am I near It 1 Otherwise which 
would be the handiest and best power for a small boat 
Uke that 1 Could It be driven by an electric battery' If 
eo, what about cost of such battery' Boat to be used on 
narrow and crowded river and occasionally on open bay 
-Hoboons Bay-In ftne weather. A. Although two 
m n am power nough for a speed as stated In so small a 
boat, there are mechanical difficulties ill Its application 
that wlll'modify Ita possibilities. A ten inch screw at 
200 revolutions with a pitch of thirty Inches, of which 
there can be realized not more than two feet of speed per 
revolution_ little less than ftve miles per hour, or with 
250 revolutions per minute, will give a speed of nearly 
six miles. The neoeesary gear fortransnrltting the power 
from the hands to the screw will somewhat diminish 
the result In speed. The boat Is too small for successful 
application of electric or other power. 

I ,itutifit �1Utri'JII. 
within a reasonable distance, the pond can be made tight 
with a clay and sand puddie, which, If two parts clay to 
one part of the sand from the excavation Is ll8ed, should 
be fairly tight If made six Inches thick all over the bot­
tom and sides, well compacted by�, then cover­
ing with six incbes of the ftne top loam. If required for 
gathering Ice, it should have a top dressing of coarse 
sand or gravel to prevent the water from becoming 
muddy by wind agitation. If no clay can be had. hydrau. 
lic cement should be used in the place of the clay. and 
which may be mixed with the sand dry by mking Into 
the bottom and sides and wetting by sprinkling, then a 
top dressing of loam and gravel as before. 

(5313) T. H. writes: Can you give the 
point of lowest elevation on the dividing ridge between 
Lake Erie and Ohio valley-from Chautanqua Laketo To­
ledo 1 If you have not the data at hand, perhaps some of 
your readers have. Where shall I hunt to ftnd the dif­
ference In the levels of Lake Ontario and Hudson Bay 1 
There is water running out 01 Chautauqua Lake at all 
seasons, more, apparently, in a dry season than enters on 
the surface. Where Is this water supposed to come 
from 1 A. The lowest polnton the Ohio divide Is proba­
bly along the line of the Wabash Canal. The Secnotary 
of State, at Columbus, can refer you to authorities on 
the elevation. Lake Ontario Is 234 feet above the level 
of the sea. Hudson Bay Is supposed to be at sea level. 
There Is no reliable survey across the highlands of Can· 
ada between Lake Ontario and;IIudson Bay. Chautau· 
qua Lake lies In a watershed of gravelly soiJ, through 
which the water percolates to the lake In springs beneath 
its surface. 

(5314) P. R. L. writes: It is stated in 
" Experimental Science" that an Induction coil may be 
used In charging a Leyden jar. I do not understand 
how a condenser �y be charged by an alternating 
current� Please explain the process and principle. 
A. To charge a Leyden jar or battery, by means of 
an Indnction coil, connect the outer coating of the jar 
with one pole of the coil and the inner coating with the 
other pole, making the connection throngh a pair of 
pointed discharge rods having their points separated to 
such a distance as will permit only the direct current­
that of opening-to pass. ThIs current, which Is of 
higher potential, is alone used for charging. 

(5315) 0. S. asks: 1. Will you give me 
directions how to mend rubber, so that It will hold warm 
water 1 A. The only way to mend rubber so that It will 
withstand hot water Is to apply a patch consisting of a 
layer of vulca.rilzed rubber, then vulcanizing the whole. 
2. Which Is the best for fteld magnets of motor 767, cast 
iron or malleable iron, the armature being soft annealed 
malleable Iron 1 A. Use soft gray cast Iron. S. How 
many layers wire would you wind on the nelds, and how 
close shollid the armature run to the ftelds 1 � Wind 
magnet wire on the fteld magnet until the depth of the 
winding Is equal to the depth of the winding on the 
magnet core. l'he armature should always remain as 
near the fteld magnets. as possible, ,,1thout touching. 

(5316) J. S. E'; asks: Has the 'United 
States passed a law and llxed'8 � for.iilutllattii1 
foreign coins 1 A. There Is no law against the use or 
abuse of foreign coins In the United States. 

(5317) J. B. R. asks: Is there always a 
dranght up a tall chimney, and does this dranght vary at 
times very much 1 If there are times when no dranght 
at all is felt, please give conditions. If there Is always a 
draught up a chimney, as some authorities say (even 
thongh ftre Is not present), why Is this not perpetual 
motion, and, If the chimney Is largeenough and sutlicient 
chimneys were built together, could' not power be pr0-
duced' A. The dradght of cold chimneys up Or down 
depends entirely upon a small dift'erence of temperature 
between the outBide and inside, or the effect of the wind 
blowing across the toP. which generally produces an up­
dranght. Its power Is very feeble, and cannot be consid­
ered perpetual motion, because It Is due to natural 
cause.s. 

(5318) J. W. S. writes: Do you think 
there Is anything In' the very common notion among 
practical mechanics that pumps raising water to a con· 
siderable height must be down close to the water to do 
their best work' I have changed a deep well pump from 
near the water to 26 feet up from the water without any 
apparent loss, and it.ooms to me that If the pistonls sutli­
elently tight to raise the water up to the reservoir from 
the piston, that the water must follow np to the limit 
of atmospheric pressure for elevation, at which the 
pump Is placed; however, the contrary opinlon is wide· 
spread, and I would be much obliged for your judgment 
In the matter. A. The general opinion' In regard to 
the posltlon of pumps abovethe water surface for best 
work Is founded upon long experience with all kinds of 
pumps, good, bad and Indift'erent. A perfect pump will 
work well up to 30 feet, with the only drawback of liber­
ating air constantly from the water. With 1he least air 
leak below the pump valves, the efficiency Is lessened, 
although not perceptible to the eye. The best principle 
Is the best practice In setting a pump chamber, viz., 
close to the water. 
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.SHORTHAND INSTRUCTION AND PRAC­

TICE. By Julius Ensign Rockwell. 
Bureau of Education, Circular of 
Information

i 
No. 1. 1893. 8vo. 

Pp. 205, tab es. 
The shorthand alphabets which date from the year 1602 

on, are very Interesting. The bulk of the work Is taken 
up with statistics of Instruction in shorthand In various 
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A CHAPTER ON CHOLERA FOll- LAY 

READERS: HISTORY, SYMPTOMS, 
PREVENTION, aND TREATMENT OF 
THE DISEASE. By Walter Vought, 
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Island Quarantine StatioB. Port of 
New York. Illustrated with culored 
plates and wood engravings. phila­
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ThIs timely little work Is offered to the public In the 
hope that It will enable the reader to obtain a clear and 
complehensive Idea of a disease 'which at present, there 
Is every reason 1;0 believe, will appear this summer In our 
own country. The diagnosis of the disease, Its treatment 
and Its prev ntion are all described with a view to being 
read by laymen. The preventive doctrines are based 
on common sense, and, If followed, would without doubt 
tend to keep the person free from the dreaded djseas 
during an epidemic. 
THE SHAKERS. By C. E. Robinson. 

East Canterbury, N. H. 1893. 8vo. 
Pp. 134. Illnstrated. No index. 

The full title of the work Is .. A Concise HIstory of 
the United Society of Bellevers Called Shakers." There 
Is always more or less interest .exhibited In commnnlstlc 
societies, and the alm of the present work has been to col· 
lect facts In;reiation to the Shakers, and state them so 
clearly that the world may kno� the true life and habits 
of this most singular people. 
THE COMPASS. Edited by William Cox. 

Vol. II. 1892-93. New York: Keuffel 
& Esser Co. 1893. 8vo, cloth. Pp. 
192. Illustrated. Price $1.75. 

The subscription price of the journal Is $1.00 a year. 
The Compass Is devoted to surveying, mechanical draw­
lng and mathematics. New Instruments, formulas, etc., 
are described. The journal Is handsomely printed In 
blue Ink and Is well Illustrated. The Compa88ls very 
carefulJy edlted, mnch more so, in fact, than many jour­
nals of larger size. 

TO INVENTORS, 
An eXJl(lrlence of forty-four years and the preparation Of more than one hundied thousana applicatIons for pa­tents at bom') and abroad, enable ns to under.tand tbe law . .. nd pr8.ctlce on both continent •• and to pos.ess un-

��;:.1l:r'\\�e:at�tl;.O:�Neat":i�v�m��'::d a"ti foreign countries may be had on application. and per.ons 
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AcI:}I��.��.��. ��.�� .. ���� •.• ���.� li03,�7 Alarm. See IDgb or low water a larm.. . ' Aluminum compounds, making, W. E. Case .....•. Aluminum f1uOBulphate. m .. king! W. E. Ca.e ..... . AI mlnum, produclng,J. B. Hal ................... , Amalgama..,r. J. S. Jonn80n . . .........•.......... . •  ooa, Amido-croton,.lanlild and making It. L. Lederer •. Anchor. J. W. Byrne ................................ . Anchors,makin�. W. N. FI.ber .. _ ................. . Architectural purpoll88, compoBitton for, J .  
Ato��;W:J:iiiiiti8·.·.·.·.:.·.·.·. ·.·.·.·.·;. ·.·. ·. ::·. :·.·.·.: . ::::: Anger. O. P. Swalll'm ••••••••••••••••.•• .•...•••.•... 

= r�I�·i/de�:i'..J:i:: ·jiarbeaii:.·:::::::.·.·:::·.:: 
Baft box. Lewis &; Estep ; ............ ............... . 
Ballot box, regl.tering and canceling. E. K. Tol .. man ............... . . . . . . . . . • • • • . ..••.• .••..•••.••.•• 

i:zr! o��:1I:t�t!�%�,Rt.t�oiili8ii:: ::::::::::::::: Belt, efectric. Stepbe .on & Backstrom .••.•••..••• Blcycle.G .F. Ca.e ................................... . BIcycle cran k shaft and bearing, P. Gendron ..... . BnIboard. portable, F. R. Stone .................. . .• 

ln�J:re::;oft'e�' J.a-w.�"iiiiiiioii::::::::::::: :::'.: Binder. twine, j. F. Fowle r ......................... � 
Blower of carburetors. weight motor for. L. C. 

Huber ...............• ....................... ....... 503700 Board. See Billboard. . 
Boat disengBldng gear, Wilson & Plrrie .........•.. li03,631 
Bo ller. 'lee Steam boller_ 

1���::m��:���
m
o�c��;�.sw�';�WO;iden::: Boo�rlack, L. Even . . . .......... ...................... . 

Ig� I'll.:'��l'::ix?· tlf::t"�:i::"""""""" .. .. 

Brake. , See Veblcle brake. , Brick mould, J. B. Mowry . ............... ............ 503.ll67 Bru.h. E. L. Woh\j(emutb ........ . .................. 503,!r.Il Bru.h brl.t1e fastener. C. M. Klmball. ............. 503;'l95 
Bru.h drying attacbment. scrubbing. McGuire & 
Buct:

m
F�
r caiiie:::::::.·::::::::.·::::::::::.·.·:.·.·::::: = Buildings. entrance for refu.e coudult. In, M. L. Ryder .............. . ............. ..... .......... . .. 503,685 

Burner. See Gas burner. Lamp burner. Bomlng garbage, etc .• apparatus for. Garretson 
& Talnter . .... . ............... . . . . .. . ............. . 

l�r�����:-;,�Jt�'1:�..?·cr�>\��e1:n:::::::: Button setting machine, G. W. Altman . . ....• ; ... .  
Cable haul mecbani.m, J. H. Hahn, Jr .......•....• Car, C. A. Patten ..............•..• ..........• • • • .....• 
Car coupling. A. A. Brower .........................• Car oupllng, Eo B. Hyre .......•.......•.......•.•... 
Car coupling. C. S. Park ...•..........•............ ; .. 
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. :: Car heating and ventilating ap aratus, W. How-

Cal'�i,"j".·b:"Wand.::;::;::::::;:::::::::::::::::;: �� 
8f ... "": �e�.!8��tfg�i'oo��'fo'n·ioi: pass;;n: 503.663 

ger. H. C. Bubo� ................................ fi03,�7 

(5312) J. T. D. asks: How can we make 
a pond hold water where the banks and bottom are al· 
most ciear sand where we wish to make the pond 1 The 
eoll is about eighteen Inches deep, then comes sand, and 
to get the depth we want will have to go nearly two feet 
In sand. A. If clay can be had in the neighborhood or 

(5319) T. D. D. writes: I have been a 
steady subscriber for your valuable paper for over 45 
years, and wish you would make careful answer to the 
following questions: What would. In your best judg. 
ment, be the per cent. of saving to the track and road­
bed and rolling �tock of any throngh line of raIJroad If 
an endiess rail could be used 1 If 90 foot ralls were 
used, allowing the weight of three cars at once, or an en· 
gine and two cars,. would not the ralls be le,ss liable to 
creep when there was 1}o open space or joint, thus avoid· 
ing the pounding of the wheels at the ends of the ralls 1 
A. Continuous rails would be a most valUable considera­
tion in railway economy and the comfort of the travel· 
Ing public, but there Is a physical har to a continuous 
rail; the expansion and contraction of such a rail by 
changes of temperature would destroy the track. To 
make any computation of the saving of such rail In the 
face of Its Imposslblllty, would be futile. AllOfoot rallls 
a more reasonable condition, but will not avoid variation 
In length by changes in temperature, and conseqnent 
creeping. It would, no doubt, save two-thirds of the 
damage due to pounding and battermentof the rail ends. 
On the other Ju¥ld, the dltliculties of transportation of 
90 toot rall8 � �ons bar to UleJrnse. 

g�t �.;.,e{a:x; �ymOnd ............ .503,6'18, li03,6'/9 
Ca.b Indicator Rnd �ter. A. C. HaDMn .....•••• Casb register and tlli. A. L. Crawford .•..•••••••••• Caek. cylindrical. C. Eo Bratt ............ ....•....... 
Cemng or wall. H. Lehmann ..........• • . . . ... , .... 

g:�. '-1l\i�.Bu:c.J�:::::::::. ::::::::::::::.: fi03, Claar wrapper eutter, Hesse & 8tembetg •••••••••• Q!aarette inaohln�e ....•... ; . • •...... �� • •  
aa,....-..J.o. •.••............... , ..... 
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81�t:��d�r�B�:'J:IW.·D;';Vi8:::::::::::::::::: Clutcb. W. G. Au.tln ............••.•..•..•••••...•...• Clute� J. Gawron ......••............. •... • • . •.••.... Clutch;J. Wolf. Jr ................... ............... . 

&��:,::���n:.,l:t::'f��I�fL �A. �� 'Ness::: 
Conveyer. endle •• chain. G. W�cCasl\n ..•.•••.• ; ConveylIul apPl!ol!!tus. T. S. Miller ................. . Cooker valveJ E. P. Doty ........................... . 
Cooklng macnine, com. G. Burnbam,Jr ..........•. 
Cooler. See Mi lk c oler. 

���';:i���y s!!; 'darH:��'iDii:' meCiro.:DiiliiDi.tici IiOO,D safety coupling. Tblll coupling. Wire coup-
ling. ' 

Cover for show barrels. hinged. W. R. & E. O. IDnd ......... . . . . ............ . . . .... ................ IiOO;990 Crank. R. S. Lovelace ................................ 6ClB;886 
8f:rr:\� 6?C������I�� .���.�?����: .?:. �'. ����:::: � 
Cu1l's, etc. holder fori B. Katzer .................. .. = 
8����'::.�

r ����m.f';�h���e\l ................. ooa, . � Cut-out, electrical. L. B. Matson .................... 008,8II'l 
CU'r:aut��!" ;:�f.%I�u:'Ft.er.Feed cutter. 
Cutter head for wood turning machines. Wblte 

& Bacon ......... . . . . . . . . . . . . . . .................... . li03,682 
Cutting tools or tool head ••• hank for hold ing 
Cyc����e.Eo.�.ew:.t;er:::::::::::::::::::::::::: �= DehOrning implement, R. G. Rader ........... : ..... 603.617 Dent .. 1 drill, W. S. How ..... . . . . . ............... . . . .. 503.744 Dental engine. A. W. Browne., ............... ...... 1i03.'131 
Dental engine, C. Doriot . .................. '.' .......• Ul8,740 Distilling vol .. tlle .ub.tances, appilratus for. T. G. Dn Pont ........... .... . ................. ...... . 

W���:.n:fn��':"N�E�fl:\?'.·:.·.·:::::::.·:::::::::: Door operating device. P. Berg er ............•.• .... 

8�::::�:�t. ��U':iet::���'�.�:!:': .����};oo.mi to 
E�":f.er��'l!�'ii�. &liw��::"""""" Drill. See Dental drill. 
Ear muJf, I. B. Kle lliert . . . . . . . . . ....................• ooa,'IOII Electric cable. M. G. Kellogg ........ ........... ..... li03,OO4 
Ele�!�� ��Wt�'h��:. ��l

�����
i
�� . �.��.���.�: 

:':'J�� IlI�M;�:ie�.If�I�et· .. Ciiabi-imii::: :.: 
Electric machine or ·motor. dynamo, C. S. Brad-ley ................................................•• 503.574 Electric meter. F. L. Gregory. ....... ............ ... 503,595 Electric meter, A. Reckenzaun. ...................•• ooa,tm ElectriC motor regulating apparatus, C. H. Rich .. ard.on ..................................... .......•• 503.750 l!lJectrlc motorstartlng device, A. D. Adams ...... 503.5/1! E""ctrlc motor., apparatus tor contrOlling, S. S. Wheeler. .. . . ............ ..•.... ......... . . .  . ...... li03,690 
1l:�I:;.se��:d��b}o:\�iIM=�rpow.;r. '&,' viii li03,OO2 Buren. ... . . . ... ... ... . . ... . . .. . . ... . .. . . ........... 503,8'18 
m:l:l ����I�'i,vi�'a @'�l.m��.teiii 0'; 503,'175 
E1e::rl�1:lrit�iion: 'System of; 0: 'il:' Bbiiii"ii; 503.622 berll:er. . . .. . . .. ... . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . ..• 503,621 E1ectro-m811:netlc .afety coupling, Rlcltter & 
Ele����?F: ·Aii.iiii::::::.: :'.:: :'.::.::: .:::::::::: �Jll 
Elevator. D. E. Cro.by ............................... li03,'131 Engine. See Dental engine. Rot� e;r.ne. 
EnW�El: .. �� ... ����� .. �h':':� •.. ��.��.� .. :.�: .. �: li03,628 
Ex�?"J�'fi'u"iE��.t� .. ��� . .  ������.I�. ��.���.l��� 608.686 
Explo.lve •• making .mokeless. F. G. Do Pont .... � 
Ex���t.�:�����.���.�.�.� 

.
. �:.� .. �� 503,586 Extractor. See Butter extractor. Faucet. F. M. Mott . . ......................•.......... li03,686 Feed eutter, J. Butler........... ..... . . .. . . .. .•...... .'116 

Fence. J. B. Whitacre .. . ................... ......... . 

Jm� ��:!I. Jio.s. L.��CS����·. '.'::::.':.'::.'::::::::::::: 
W.f!?I��Sl!ft�r��a3ieid::::::: :::::::::::::::::: 
Filter. water. W. R. Hank •............. . ... . .. ...•.. FI.h hook. D. Lehmann .............. . .............. . 

�gg�I��.0�gg�\�fe���8:ia�.:.?!���::::::::::·. 
Flue stopper. J!l. H. Adams ....................... '" Flue tblmble, J. H. Watt ........................... . 
Form. clothes, R. H. Wade . ......................... . 

�':��t��:�n�gider; 'j: 1.i.' ficliiesing;,r:.:.:: Fruit driers:. H. arson . . . . . . . . ....•..•............ 

��::'door� �'w.I'le���: . . . . . ...... . ...... ,. @l!,8'7li 
���: ::�\".1I;I:�a..:e.

J. & C. J. Buck ...... 503.926 
Game apparatus. F. R. HOlI:eboom ................ . 1i03.71III 
S:�J ��.:'r

it:bt
E�:: ooiiibiniid;· i:A: 008,84l 

O'Neill . . . . . . .... ................................. 1iOO,912 
Ga. bomer for heating stoves or grates, P. L Mlller ............. . ....... . ......................... IiOO,'IOO 
Ga.�� ::�t��lh��r.��'l�P&�=. ��.�. ����':.503.sr: 
Gases, method ot and· appar .. tus for propeUing , 

pro ucer. W. H. Forbe •..... . ... . . . . .. . . •. . . . . .. .  ID3,842 Gate. Sse Swinging lI:ate. 
Generator. See ElectriC l.enerator. 
gt='j,��I,<'���:: .. X�li�· .. �������:.:::::::: 
Globe •• making lens. C J. Bockiu •.................• Governor •• team engine. E. Uonrady .............. . 
Grain blniter. Grabam & Birkett ................... . 

S�:l� :��D� 8n�o;,��ing macbiiie;:t:ii:'Wli: liamson ............................................ 503.889 Grate bar. Interlocking and Intercbangeable rock .. 
Hain":: l:ii:::lr:::. ::::::::::::: ::::::: ::::,'::::::.:'. �:�A:l 
H .. mmer. b1acksmitb's, C. Welgant, ...... ......... 503.630 
Handle tOi"sheet metal veB8eIS ... H. S. Raymond:. li03,682 
Handle. to ve_i .. .. ttacb lng. Jll. M. Peaco� _ 

1i03.6'l3, 1i03..,.1 Harnes •• C. L. Pas.more. .......... .................. 1iOO,726 Harne •• loop. C. W. Jame •... . . . ........... . . . ...... 503;800 

=�:.���I::�:h.�.?�.��:.�:.:-:��.��::::::::: a� 
1�.:ie�lttn�.;rl]�':'�

e
&,
. Great.;;%::::.:·.�.7:z!!: a� Barve.ter.com, E. Warder ..... . . . . . . . . ............• IiOO,"l5'1 Hat tastener, J. Parsons ....................•.......• li03,"I71 Hat support. R. Macomb ..........................•.• 1iOO,'IW 

�=t��f�;;."a.ftil�e.PL���L"ticti:::::::::::::::: �&\l High or low water glarm. W. A. Kitts •......•...... ooa,OOII 
Il��:o���-Ji�tog�ii: ................. ............. � ooa,oo. 
���:.��':.'"nd\;���:H .. ii.man:::::::·.:::::::::::: �.:sl 
Ig�::t::.a�Wc�r��I��nfm�:.�����'::::::::: a=: 
IndIcator. See Ca.h indicator. Inkstand. H. 8. Hele-tlhaw .......................... H 
I�:�l:�: :!:l'�;, t.'l1c�..R;l�����::::::::::::. �749 
i��ar�����;��rl��'!r�

n
lu�';.::��� �.�.�� .. 1iOO,'1l5 

f��leM�e«e�e�e�fl�':kiiii:············�····;···· 503,If!lI 

f�!�:��:e�bA�'i:.LD�r8ri .����I.�:::: :�:��.� llm Lactyl-parapbenetldld and making I t. F. Ger .... 
mont . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . .  · .....•........ 1i03.743 

�� ��'i,'"ey�·E�J'���iid::::::::::::::::::::::: �� 
Lamp, electric arc, W. W. MHlard . . . . . . .........•.. 503.1119 
l::::�: l�=�:::�t :l���: �lt:�N�!�����'" ooa,6IiO 1iOO,669 to li03,671, 500,7'10 
Lantern. A. Zimmermann. . . . . ....... .. ............. li03,'I8Il LaPiling machine, Ainsworth & Haydock .......... 500.630 
t:t�"lofb��t'�r sto!s. �':c'bfg� 'tor iiWiiiiriCiiir; 503,6'/2 
La��;.�t�c=�naiioii:A:·Anii.t;.;,ng·.::·.::: .11 Letter, .Ign. C. Scbwartz, .................. ....... . 

tlh��vk':i, 1[:l�l!i�;,�' Beal. ...................• 

Lil<bt. See Electric.earch Iil/:ht. . 
�����:�:.w:.�'. �.�:::::::::::::::::: �= Lqck, W. J. Neldl. ..................................... 503,700 
Lock and latcb. A. Burbee ...•....................•.. 503,619 
�::: :�ru:,':�lr�i!d:-J]��i."HBnibiin·:.:::: �r:t 
�:::s�e�:u�' ��t�sm'for' iilniUi&r; :r: ti;; 500;lI06 
. LaekI •••• , •••••.••••••••••.••. ' .•••••••..•.•.•.•••••• fiOO.lf3 
Lubrleator. See Pullel' lubricator. Lubricator. Eo D. BaDlra . ........ .............. ....... 1i03.!l'.I5 
lI::�=::��C�?iI<;re����:::::::.::: �m MeasurIng apparatus for alternate currents, elec-

tric, S. Evershed ..............................•.. f!QMI!I! Measm'lng vessel, W. H. Basttn ...... ..............• 6OIIP11 
Mecbanlcal motor. arus & Hardie ................. aaI,IiII8 Meter. Bee Electric meter. GHin meter. ' 

Sct'f!,erwfdmlfI�""""""" "'" ............ 008,8II8 
maeIllne, r." LeobDW .... ' ................ 1iOI,IIn 
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