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RECENTLY PATilNTED INVENTIONS. 
Engineering. 

LOCOMOTIVE BOILER .-Elmer C .  Jor­
dan, Sacramento, Cal. The boiler may be of the usual 
construction, having at its front end the fire hole through 
which fuel is introduced to the fire box, and the inven­
tion consists principally of a box-like frame on the under 
side of the boiler, having at its under side an air open­
ing from which air passages lead to a top opening and 
to the fire hole in the boiler end, whereby heated air will 
be supplied to the fire box for insuring more perfect com­
bustion and saving of fuel. 

METHOD OF CAR BURIZING IR ON .-J ean 
Meyer, Dudelingen, Germany. According to this inven­
tion molten pig iron is subjected to carburization directly 
in the casting ladle by lintroducing a carburizing sub­
stance to produce steel of any desired degree of hardness. 
Briquets of pulverized coal or coke and lime are so pre­
pared that their substance may be dissolved immediately 
and regularly and distributed throughout the mass of 
molten metal, the moment of their introduction being 
so chosen that the reaction of the carburization is com­
pletely terminated before pouring the metal from the 
ladle into the ingot moulds. 

Railway Appliances. 

CA R FEN D E R .  -Robert Thomson, 
Brooklyn, N. Y. This is designed to be a simple and 
practical device, well adapted for ready and secure re­
movable attachment upon either end of the car, affording 
when in place an adjustable and yielding apron that will 
pick up any one who may be in front of a car in motion, 
without injury, and affording safe support to the per­
son until the car is stopped. The top of the main fender 
frame is covere with elastic woven wire fabric secured 
upon a border frame at the front of which isa semitub­
ular elastic cushion piece, the latter absorbing a portion 
of the force of concussion and preventing fracture of the 
lower limbs, while similar tubular elastic guard pieces 
prevent the party struck from rolling off at the sides. 

Miscellaneous. 

GLASS CARRYING TRUCK.-Robert M. 
Roberts, Anderson, Ind. The bed of this truck has at 
each end a vertical standard with cushioned arms to 
carry glass cylinders, a wheel being arranged beneath one 
end of the bed, and leaf springs secured to the bed 
journaled on the axle of the wheel, while there are sup_ 
porting legs at the other end of the bend. The inven­
tion is an jmprovement in vehicles for carrying glass cyl­
inders from where they are blown to the place where fur­
ther work is to be done on them, and provides for the safe 
support of the cylinders without their being excessively 
jarred. The vehicle bas sufficient capacity to carry,quite 
a large number of cylinders. 

G L ASS STRU CTURE .-Edgar W. C un­
uingham, Jersey City, N. J. To provide a coupling be­
tween overlapping panels or panes of glass is the desigu 
of this invention, one which is simple and conveniently 
applied, and which will keep out watsr or mOisture. It 
consists of two spring leaves, one below the other, hav­
ing a water-tight connection at one point. with a gutter 
at the connection portion of the leaves and an apertured 
fiange at the free end of one of the leaves. The device is 
designed to facilitate the construction of roofs of conser­
vatories, or their sides, or any portions where panes or 
panels of glass are to overlap. Expansion and contrac­
tion are provided for, as well as the ordinary uneV<ln­
nesses and irregularities of the glass. 

LUNG POWER TESTER AND DEVEL­
OPER.-J ohn R. Haulon, Penuington, N. J. The tube 
to be blown into, according to this invention, is con­
nected with the upper end of a threaded pipe held in 
verticaf supports, and on this pipe screws a nut on the 
upper end of an inverted T-shaped pipe, the branch arms 
of the lower ends of which have at their ends apertnred 
heads. Air passing from the tube which is blown into 
passes throngh the inverted T-pipe and out of the oppo­
site heads, giving a turning motion to the pipe. and car­
rying down the nut, which serves as an indicator on a 
graduated scale at the side. 

MEA S U R I N G  TANK.-OWen James, 
Scranton, Pa. This tank has an inclined bottom in the 
lower portion of which is a discharge opeuing, with valve 
and valve rod, an air vent leading from the opening to 
the top of the tank, and a measuring vessel is arrlillged 
directly beneath the tank chamber and forms a perma­
nent attachment thereto. The construction is simple, 
the tank may be readily cleaned, and permits the conve­
uient drawing and accurate measuring of the contents, 
it being adapted to contain oil, milk, or other liquids for 
dispensing at retail. 

VEHICLE AXL E .-William L. Massen­
gale, Deatsville, Ala. The axle spindle, according to 
this invention, is made in two sections, one having a 
dovetan rib and the other a dovetail groove to receive it, 
the lower section having also a tongue adapted to enter a 
recess in the body of the axle and clips locking the 
tongue to the axle body. It is designed that with this 
construction worn spindles may be restored to proper 
shape without the necessity of cutting the axle or reforg­
ing or reworking the spindle, the work not calling for 
the employment of skilled labor. 

PU R S E  FRA ME.-Scheyer N athan, 
Brooklyn, N. Y. This frame is of spring material, so 
made that one member may be sprung endwise past the 
other, opposing latches inside interlocking and opening 
by laterally forcing one from the other, wbile coiled 
springs on the pivots bear on the frame members and 
the frame opens when the latches are disengaged The 
locking device is thus entirely concealed within the 
frame, and the opeuing may be readily effected with one 
hand. 

WHEEL BARR OW .  - Auguste Tauffiieb 
and Victor Chaussard, I8soudun, France. This is an 
upturning barrow, whose body is pivoted to the wheel 
axis and is raised by the action of a dog, which at the 
desired moment becomes connected with the periphery 
of the wheel and upturns the body of the barrow in a 
forward directi on. The upturning mechanism can b e  
applied t o  any ki n d  of a barrow having o n e  o r  more 

J ,itutifi, !mtti,au. 
wheels, as well as to trucks, and so as to upturn the 
body either toward the front or the side of the road. 

FOLDING Box.-G eorge H_ Savacool, 
Newton, N. J. This is a strong and inexpensive box 
designed to hold ice cream and similar semi-liquid sub­
stances, but which may be folded fiat so as to be con­
veniently shipped, may be easily and quickly set up, 
and has a cover adapted to fold tightly into the box. 
It may also be used as a packing box to hold a variety of 
substances. 

BO OK HOLDER FOR READING STANDS. 
-Francis J. Anderson and William M. Irick, Gaines­

ville, Texas. This holder is especially designed to re­
ceive large books of reference, such as dictionaries, etc. , 
the mechanism of the holder providing a cradle for the 
reception of the book, the cradle to be carried upward 
and outwa.--d to bring the book in proper position for 
consultation, and also acting to lower the book without 
jar or injury. The cradle has pivoted sides, which may 
be locked in position to keep the book closed, or fu'ny 
opened and supported in open position. 

LANDING NET .-Allan Holmes, D une­
din, New Zealand. This is an angler's net, with col­
lapsible frame pivotally connected with the pole in such 
manner that it can be quickly swung back onto the 
handle, making it more convenient to carry. The net is 
of very simple construction, and may be swung into 
position or folded back without detaching any of the 
parts or employing shifting devices, the frame swinging 
to its extended position by tilting or holding the pole 
with its front end downward, when it is automatically 
locked in such position until released by hand. 

NOTE. -Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention. and date 
of this paper. 
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dence at Portchester, N. Y., recently completed 
for Geo. Mertz, Esq. Two additional perspective 
views and fioor plans. An attractive design. Mr. 
Louis Mertz, architect, Portchester, N. Y. 

2. Plate in colors showing a residence recently com­
pleted for R. H. Robertson, Esq., at Southampton, 
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Pa. Two perspective elevations and fioor plans. 
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for Mrs. Northrop. A very uuique design for a 
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10. Club House of the Sea Sid� Club, Bridgeport, Conn. 
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The Scien titlc American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi­
cally, a large and splendid MAGAZINE OF ARCIDTEC­
TORE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most Interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LABGEBT CIRCULATION 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., PmlLISHERS, 
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Patent Electric Vise. What is claimed, is time saving. 
No tUrning of handle to bring jaws to the work, simply 
one sliding movement. Capital Mach. Tool (lo. Auburn, 
N.Y. 

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

nrSend for new and complete catalogue of Scientific 
and otber Books for sale by Munn & Co., 361 Broadway, 
New York. Free on apnllcatlon. 

• 

ItS 
HINTS TO CORRESPONDENTS. 

NaDles 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 paf;e or number of question. 

Inquiries not answered ill 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. 

Buyers wishing to purchase any article not advertised 
in our colunms will be furnished with addresses of 
houses manufacturing or carrying the same. 

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

Scientific ADlerlcan SuppleDlents referred 
to may be had at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent:£or examination should be distinctly 
marked or labeled. 

(6204) J. D. W. writes: 1. I have nearly 
completed a J.S horse power electric motor which is about 
the form of an Edison dynamo. It is to run on a 110 volt 
circuit. The field magnet is wound with l�pounds No. 
24 magnet wire and the drum armature with � a pound 
of No. 18 magnet wire. What size rheostat shall I use f 
A. Your field will only stand one ampere, which it win 
pass at 32 volts potential. Use two lamps in parallel with 
each other, and in series with the motor as a rheostat. 2. 
I have made an induction coil with the following dimen­
sions : Length'of core, 5 inches ; diameter of core,% inch 
No. 16 soft iron wire ; }irimary coil 2 layers No. 18 mag­
net wire; secondary coil 3 ounces No. 30 magnet wire ; 
condenser 20 sbeets tiufoil 3x5 inches. When it is at­
tached to two 5X6 bichromate cells I could obtain only 
an eight inch spark from the terminals of secondary coil, 
but a very powerful shock. Should not the coil have 
given a longer spark than that? A. You need more wire 
on your secondary and more tinfoil in your condenser. 
3. What is the best way to make a ground for a lightning 
rod? A. Dig a hole four or five feet deep and put a cop­
per plate in it attached by riveting to the rod. Fill with 
coke rammed in. If in dry ground, it will give a poor 
connection. 

(6205) W. M. MeV. writes: We have a 
machine which,while running at about 5,000 rotations per 
minute, seems to run in almost perfect balance, but when 
the same machine is being started or stopped and runs at 
about half that speed it seems very much out of balance. 
How do you account for H? Can a machine rotate so 
fast that it will run smoothly even if out of balance? 
What is the mechanical way of expressing the uneveuness 
in balance of a machine tbat is sometimes noticed when 
the machine is runuing at about half speed? A. There 
appears to be a synchronal harmony in runuing ma­
chinery like the relation of musical notes, that when the 
vibratory time conditions of an unbalanced wheel upon 
any shaft are greater than the number of revolutions, the 
wheel will show by excessive vibration that it is unbal­
anced, while if the revolutions are greater in numberthan 
the natural vibration of the shaft and wheel for equal 
times, the vibration will be overcome or suppressed, and 
the wheel will revolve on its own center of gravity. There 
is no better expression than the word "unbalanced" as 
applied to the vibration of revolving machines. 

(6206) L. R. asks: 1. How can I form a 
combination from both the primary and secondary cur­
rents of an induction coil? I made an induction (medical) 
coil as described in No. 569 of the SUPPLEMENT and con­
nected a tinfoil condenser with primary coil. The primary 
as well as the secondary coil give a strong current with a 
Grenet battery, but I would like to know if I can get a 
still stronger current by combining both, without more 
battery. A. You will not get as good results by the 
combination as with the single secondary COlI connection. 
2. How is a condenser connected with secondary coil ? 
A. You can connect the terminals of the secondary to 
those of a condeuser if you desire. 

(6207) A. W. G .  asks: 1. I f  a powerful 
revolving fan were placed on the deck of sailing vessel 
or yacht and a current of air blown against the sails, it 
being a dead cahn, would said vessel move backward, 
forward, or remain stationary, fan to be open (not in­
closed in metal pipe or air shaft), coupled directly to mo­
tor, or driven from belt coming from motor below. If 
not too much trouble, give reasons. A. The ve@sel would 
go backward, owing to the reactio n of the air. 2. Can a 
small fan motor, wound with course wire, intended to be 
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run with two or three cells of,battery,be used (without re­
winding) safely on an Edison lamp circuit? If so, can It 
be so arranged that current will not be wasted? A. Only 
by introducing resistance with a waste of over 20 per 
per cent. 

(6208) C .  W. P. asks: 1. Will you give 
me directions for making a storage battery that will run a 
1-32 horse powe� motor from 6 to 8 hours? A. You 
should state the potential of your motor. For each square 
foot of positive plate in a cell allow 1-64 horse power. 2. 
What size wire should you use on a small galvanometer 
and how much should you use? A'. See our SUPPLE­
:MENT, Nos. 28, 794, and SCIENTll"IC AxEmcAN. No. 23, 
vol. 55. 3. Will you name in their order the best con­
ductors of electricity, the best first? A. 1. Annealed 
silver. 2. Annealed copper. 3. Hard copper and hard 
silver. 4. Annealed gold. 5. Hard gold. 6. Annealed 
aluminum. 7. Compressed zinc. 8. Annealed platinum. 
9. Annealed Iron. 4. Is there any way of reversing a 
motor without having two sets of brushes ? If so, how 
do you make it and how do you connect it with the mo­
torI? A. See the SCIENTIFIC AxEmcAN February 20, 
1894, query 5776 for illustration and description of con­
nections asked for. 5. What is the velocity of sound, 
li!!'htning, and light? A. Sound 1,089 feet per second; 
light186,300miles per second; lightning the same as light 
as far as the first transmission of disturbance is concerned, 
but a certain time may be required for the transmission 
of the full stroke. 6. Is there any book that tells about 
making motors, batteries, and bells ? A. We can supply 
Allsop's" Electric Bell Construction," price $1.25 ; Rey­
uier's "Voltaic Accumulator," price $3; Parkhurst's 
"Electric Motor Construction, for Amateurs," price $1 
mailed. 

(6209) C. T. V. asks: 1. What causes the 
starting current in a dynamo? A. The residual mag­
netism in the cores of the field magnet. 2. What kind 
of electricity do human beings possess � A. They may 
be statically excited. 8. What causes lightning to strike 
bodies? A. A high difference of potential between the 
air and earth. 4. What kind of electricity Is that gen­
erated by the dynamo? A. Dynamic. 5. Does the 
country in which a child is born determine its nationality? 
A. Yes, in most cases. 

(6210). L. T. says: In paper making the 
following rule is used to figure the amount of paper 
made per hour: Multiply the number of sheets in width 
by lJ.2 and the number of feet run per minute by that re­
suIt; divide thattby,the length of the sheet in inches,which 
gives the number of.reams run per hour. Why does this 
give the desired result? A. The rule appears to be cor­
rect. The sheets in a ream divided by the minutes in an 

480 
hour equals --=8; and the number of inches in a foot 

60 
divided by 8=1�, the multiplier for the speed in feet per 
minute or the number of sheets in width, with the same 
result in either case. 

(6211) S. S. says: A boat's crew can 
row 8 miles in 1 hour in still water. What is the rate of 
the current per hour, if they can row 8 miles up and 8 
miles down in 2 hours. and 40 minutes? A. Rowing 8 
miles per hour against a 5 mile stream equals 3 miles per 
hour gain, or 8 miles in 2 hours 40 minutes. Rowing at 
the same rate against an 11 mile current will make the 
down stream distance of 8 miles in 2hoursand 40 minutes. 

(6212) B. F. C .-Dr_ F. H_ C hittenden, 
Acting Entomologist, Department of Agriculture, states 
that the specimen sent is the common bag worm (Thyri­
dopteryx ephemeraeformls). He adds that these worms 
are protected by a silken pod which is externally cov­
ered with bits of plant on wblch they feed, so that they 
are not subject so much to the attacks of predaceous 
insects and birds. There is no better remedy than hand 
picking where the numbers are not too great to make 
this feasible. A full, illustrated account of the insect will 
be found in Bulletin No. 10 of this division, 
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abroad. are invited to write to this office for prices 
which are lOW, in accordance with the times and our ex­tensive facilitIes for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad­
way, New York. 
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Adjustable cbair, C. H. Knight et al.. ... .... . ...... 525,051 
Advertising cabinet, A. Bourlier .. . . ..... . . . . . ..... . 525,185 Alarm. See Low pressure alarm. Train robber 

alarm. 
Alarm lock, electric. J. Slater . . . . . . . . . . . . . . . . . . ... . .  525,291 
Andiron. J. R. Grogan . .......... . . . . .. . . . . . . . . . . ..... 525.204 Animal trap. G. A. Dumbeck .... . . . . . . . . . . . .. .. ..... 525,141 
Automatic brake, W. P. Wigley .. ... . . . .... . . ... .... 525,173 
Axle, vebicle, C. Burns ........... .... ...... . ... . .... 525,257 
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Bar. See Mowing macbine cutter bar. 
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Bell, electric, R. Varley, Jr .. . .. . . . . . . . . . . . .. . . . . . . . .  525,169 
Bell, electromagnetiC call, J. J. Geary .. . . ..... . .... 025,146 
Belt fastener .. die for bending teeth of sbeet 

metal, W. O. Talcott .. . . . . . ...... . . .. . . . . . ........ 525.1U 
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W. O. Talcott........... . . . .. .............. ...... 525,123 
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Block. See Toy bull ding block. 
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Ion . . . . . ... .. . .. . . ... . . . . . . . . . . . . . .. . . . . . . . . .. .. . .... 525,202 Boat. See Torpedo boat. 
Boiler. See Steam or hot water hoiler. Tubular boiler. 
BoUer, T. A. Myers ... .. . . ... . . ...... .. ... . . . . . . . .. .. .  525.228 Boiler tUbes, apparatus for removing incrusta-

tion from, E. P. Anthony ...................... . . 525,1T1 
Bolt. See Expansible bolt. 
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Boom for holding and towinll logs or timbers. W .  I Moulditig. dry sand. W. C. Wood . . . ..... . . . . ... . ... . 525,IMO 

F. Stevens........ . . . . . . . .. . . . . . . . . .. . . . . • . . . .•. 525,122 Monkey wrench. compound action, S. M .  Friede . . 525,318 
Boring tool, F. H. Richards . .................. ....... 525.116 Monument. W. Ohaver .... ....... ........ ........ .... 525.026 
Bottle. F. E. Blaisdell ....... . .. ...... . .. . .... 525.128.525, 129 Motion, mecbanism for converting pedal. T. 
Bottle corkinl( machine. A. A. Pindstofte ... ...... 525.279 1 Balter... . . ........................................ 525,309 
Rottle stopper, Rosenfeld & Mackey............... Motor. See Electric motor. Hydraulic motor. 
Bottle washer, M. E. Donally................... ..... Mowers. pJatform raking attacbment for, A. B. 
Bowling aller, Wigllins & Vanderboef............. Miller ....................... ............ . .......... 525,110 
Box. See Miter box. Packing box. Mowing machine, W. A. Knowlton . ... . .... .525,219, 52a,220 
Rraee. See Bed l1.race. Mowing machine cutter bar, E. I. Peaslee ......... 525JU 
Bracket or rest for work benches. etc., A. Griese- Nailing machine, duplex, G. A. I\.mbler ............ 525.066 

mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525.014 Name plate attachment, C. W. Ruth . ............... 525,287 
Brake. See A utomatic brake. Oar, bow faCing, B. F. Kimsey ............... ....... 525,269 
Breast supporter. M. Tucek . . . . . . . . ..... ... . ... . . . . .. 525.241 Oar lock, G. Garton . . . . . . .... . . . . . . . . . ........ . ...... .  525.099 
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Brusb. fountain warki fill, A. G. Carling ....... .... 525.259 Packal/e or harrel, knockdown, C. Rich ardson .... 525,158 
Burner. See Vapor bUrner. I Packing box. E. Nolon . ........ . .......... ... . ..... . .. 525,276 
Butter package cover. O. W. Stearns ... . ..... ...... 525,032 ,Packinll, piston, W. Goodman .... . ............... . .. 525.073 
:���g�sclf�Pg�����t!;������hf�r ��f!�iiing;"i:i: 

525,039 �����'lf.:n":::'�rJi:: :.
eJ�����: : ::::::::::: :::: ::.: g�:m 

But}On��Pego\'i,rtiined· 
... hOe·· .. iid··gIOV'; .. 1ii·E: 

525,133 �:��w;.�!';;,;�itv�p��:.?s�r��� .. :::::::.:.:::.:.: �t:� 
Musbette........................ . . .  .......... b25.JM Perfecting press, fiat bed, J. L. Cox ................ 525.136 

c
ak

iii'�t�h ��� ����.�'. �.���.i��.���. �.�:j.�� .. �: .�: 525,053 ��� �t
r���fclg�!ie%�� *a�����:::: :::::::::::::: ��:� 

Camera. See Magazine camera. Photographic Piano action, upngbt. K. V. Barnekov ....... . . ... 525,180 
camera. Pipe. See Sbeet metal pipe. 
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:.��:::::::::::::::::: g�:1� �18� ��S��t';rinc?i, ¥I���li;;eB::: :::::: :::: :::::: g�:� 

Car coupling, R. Bennett ... . ........................ 525,249 Pipes. manufacture of. G. W. Fox .............. ... 525,197 
8:� �g��l:��: 'Ii: �,

e
�tto�p�on·. : ':.:: ':.: :'.: :: ':.:::'.::: ��� Pla

%\:ie��� . ��J�i����.�, .. c��.
bine

.�. ���.
t
.�
, .. �:�: 525.068 

Car coupling, A. J. Walker . ......................... 525,036 Pole coupling, carriage, W. J. Kaulfman ........... 525,218 
Car fender, W. F. S. Robinson ...................... 525,285 Pole, vebicle, J. B. Struble .......................... 525,295 
Car fender, C. E. Struck ..................... . ........ 525,167 Post. See Fence post. 
8:�f,��dV;:-g��b%

k
e�·��W���.�.�:.�:.�����·::: ��:Tsl POj,1:�?n�aJ��.a�e�R���.�� ���.��i�.

ti�g
. ��� 525.136 

Car lock, C. E. Buckley ..... . . . . . . .. . . . . . . . .. . ...... 525,256 Powdered materials. apparatus for blendinl/, J. 
8�.ss��e.,tl5��B���.:'�:.�: .H,-.����::::::::::.:::.: g�:lil� Pre�;.

D
�,:
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'1f';ji,;g·· press:" 'Brick' press:" 'FrUit 525.

09
5 

Car, street. W. }1-'. S. Robinson . .......... . ........... 525,284: or lard press. Perfecting press. Printing 
Car switcb operating device. railway, B. 8. Breed 525.253 press. 
Cars. etc., device for prevention of aCCidents on Printing press, J.. L. Cox ............................. 525,137 

street. A. McKeriie . . . . . ... . .... . . . . . . . . .... . . . . . .  525,055 Pulley, Iluide, G. H. Geyer .... ......... . ............ 525.319 
Cars. safety fender for tram, electriC, or cable, Pumps. means for operating:Hogan & McGrath .. 525,148 

H. S. Robins . ................. . .. ... ......... ....... 525.233 Railway signal, electrical. W. F. Seymour ..... .... 525,290 
Carbon filaments, manufacture of, T. A. Ed.ison . 525,(X)7 Railway switch, W. Douglas ......... . ............... 525.140 
Carding macbines, feed alarm for. Gordon & Pye. 525,013 Railway switch stand, E. M. Robinson........... . 525.159 
8:��!t 'h°o��?�:'i.'i:'.f;��,;��p��:t':,���: '8: Alien g��:� ��il::; �:'c�i��?'b��lchardBOn::::::::::::: ::'.: g��m 
Case. See Egg case. Sbipping case. RaHway trains, water service system for, J. 
Casb register and indicator witb electric alarm McNaugbton . .. . . . ...... . . . . .. . . . . . . . . . . . . . . . . . . . .  525.025 
ce;:��
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Cbain, drive, �T. O. Brown ............. ............... 525,25( Refrigerating machines. lubricating. S. S. & c. W. 
Chair. SeeAdjustable cbair. Dental orsurl<'lcal Miles . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . .. . . . . . . . . . . . . . .. 525.224 
Cha1�,ax: Burkholder.......... ........ .. ........... 525,187 ���������tWe:c:.�e��:fst��: "Lumber'reg-Isi:er:" 525,02

1 
Cblmn!\1' !<uard, C. N. Partlow .. . ........ . . . ........ 525,057 Reverberatory furnace, M. J. Murdoch ....... . .... 525,U3 
(,hurn, J. A. Howard . . .. . .... . . : ..................... 525.214 Ring frame spindle,.E. Gessner ..................... 525,200 
Cigarette macbine, A. P. & E. P. Scaramanga ..... 525,060 Rock or ore breaker, R. D. Gates .................... 525.144 
Circuit ".eaker, C. C. Cbesnev ....................... 525.134 Rollinll mill, Fawell & Hempbill.. .. ............... 525,263 
Circuit CIOSi� uevice. J. J. Geary .................. 525,266 ROiling mill, J. Hemphill et al. ...................... 525,207 
8l:��' S��e B�i'�:�I�::P. �g�g�,� �l!�P£I.:r!'tR� F�e.re't��: ::: ::::::::: :: :'.: g�:� 
Clock. chiming, S. Willcock . ......................... 525.064 Rope driving apparatus, J. H. Hoadley ............ 525,209 
Clothes clamp. B. P. Reilly.... ........... ........ Rotary steam enlline, S. C. Shepard ................ 525,121 
8�:r��tft�:lc��f �u

.
y
��.���::::::::::::.:::::::::.: :"''¥:lll���J.'·B���Vin::::::::::::::::::::::::::::: ��:� 

8g�!e��:����, �:'ii::'i3:&. ���: :::: ::: :::::::: :: : ::: 525.147 s
an

��'llf.
e
;�h';"it'ta

ch
I.
nes

: . ������ ���. �.�����.��. ��.�: b25.oo7 
8:&'����;,..�rp·b���t���: .. ����.'::'������ ....... 525.193 �:�� ������. ��Jo����::::::::::::::::::::521i,2ii: g�:� 
Cultivator. sbovel, J. W. Bartlett ................... 525,310 Screen. See Window screen. 
Cultivator, sulky, R. V. Dorsey ...................... 525,096 Screw, archimedean. Dyson & Williamson ......... 525,194 
&:'lii�!t:�: ;���l:�: Wl':::uii.ii:::::::::::::::::::::: g�� I Sea

l��te�
g
��s •. . ������� .. ���i.��.��.� •. ����.h����.� 525,262 

Curling iron, H. Smitb .......................... . . .. . . 525,164 Seesaw, M. Mayer ........................... ........ 525,107 
Currents, met bod of and apparatus for cbanging Separator. 'See Grain separator. Steam sepa-

period and pbase of alternating. C. S. Bradley 525,312 rator. 
Curtain banger, M. Gair .............................. 525,143 Sewing machine, E. B. Allen ........................ 524,996 
Cutter. See Sewing macbine thread cutter. Sewing macbine. S. Borton .......................... 525,042 
Cycles, device for altering speed of. Scbweers & Sewing macbine. French & Meyer .................. 525.047 
De!���g' 

.. 0'': .. recapping' . imp'lemeni: . W:':i: 525,
030 ��:l�� :::::;�l��' :"J}�����ader: T: 'iI:: 'Fisciier:: ��,m 

Wright.................... ............ ........... Sewing ma.chine tbread cutter. S. Borton .......... fi25,twl 
�:��:l r�glu:����, �.

a
M: :�J'k. �.t.i.l:.s: .....

.
.....

.
....

.
.
.
.. . :::: �::lri: :��i�::: �gUcioo��r ::�P�tLeE. c�n�bW{�g 524,995 

���t O���bt'i;
a
I'1WIY�' C. &L . Borm ................ 525, 183 

s
ha�r���p��,

c::;f.��i�·�h�.!�r:y·&·Wortiillliiioii g�:� 
Dry battery. J. I. Solomon................. ...... .... Shafting. straightening mRcbine for. Copley & 
Dumping device, T. S. Miller........................ Hodgson ........................................... 525.003 
Dye, black azo, A. Weinberg........................ 245 Sbeet metal pipe, Schmidt & Weitzel ........ . ...... 525,061 
Dynamite, H. A. Callaban. . . .. . . . .. .. . . . . . . .. . .. .. . 188 Shells, ejector mechanism for exploded, D. M. 
Ear trumpet, J. Prince . .............................. 525.058 Lefever ........................................... 525,272 
Eilg case or sbipping crate. foldin�, C. B. Proctor. 525,157 Shingles and headings. macbine for cutting A. B. 
Elastic fiuid under pressure. apparatus for gene- Ireland . . . . .. . . . . . . .... . . . . .. . . . . . . .... . . . . . . . . . . . . .  525,049 
Ela�t��� p�a�j'g���PO.itior� J: 'Paiiiiier::: ::::: �:� lShi��Vt����'I�y������� .�.��. ��.� .s��.������: 525,188 
ElectriC Iigbt wires, rosette for, D. J. Cartwrillht. 525.315 Shoe, H. A. Jewelsky ................................. 525.079 
Ele

f:'it;'n�';!:��::: �.'lY:i.'� .������.� .�� ����� 525,118 Sh°S'ct�I';,"31.��� .�.���.�I� .. ���i
.
C
�. :��'.:'":. �:. 525,161 

Electric motor. A. V. Meserole . . . . . . .. . . . . . . . . . . .... 525,100 Sbovel. Olee Cultivator shovAi. Wooden sbovel. 
Electric switch. fiuid operated. J. J. P. Clariot .... 525,092 Signal. See BiCycle signal. Railway sllmal. 
Elevator. See Water elevator. Skate, wheel or roller, J. G. A. Kitcben: ....... . ... 525.270 
End gate, F. Setcinller ... ............................ 525.120 Smoke consumer, Ray & Dewey .................... 525,059 
End Ilate and scoop board fastening device. J. H.  Snow plow, M. L.  Stewart ..... . . ..................... 525.165 
Eng¥g�res,"e 'Rotary .team· iiriiiin":················ 

525
'111 1 �gt.l' c����linO: ���?.r.¥lrsl!:;�iS'�o::· .. �.I�.�r�:::: g��:gIg 

Expansible bolt. W. M. Leverinl/ .................... 525,222 Spark arrester. J. McMurrin ........ . ......... . . ... 525,229 FabS�;,��.����. ��� .. ���i.n�. �l.�� .��� .��'. ��: 525,102 s
pe

: �� N."W!���I�e���.
I��. ��.��.�� .�.� .?���:' 625,twl 

Farm gate, J. D. Ploe . ............................... 525,230 Spindle. See Ring frame spindle. 
�'ence post, R. B. Robbins ....................... ... 525,119 Spinner, organzine, J. Duft'y .. . ... . . . . ... . . . . .... . ... 525,1'l'l 
Filter and trap, sand, J. Blumer . . .. . . . ......... . ... 525.182 Split link center pin hook. Hodge & Pearson .... 525 210 
���a���a�.E:.r���. 'W����C:.I:.�: .�: ������r:: �g�g ���&1:� .::�,�i,ts

n
l��Ii:::rt���

n
t
e
e; .. i� :raJ���ni: 'P: 525,085 

Fireplace beater, open, F. Hinds .................... 525.208 Wendelboe .... . .. . .... . . ... . .. . ... . ....... . .. . .... 525,O.'l7 
Fish !Jule bolder, P. Burke ........................... 525.132 Squirrel exterminator, T. It. Barney .............. . 
Flustii n� apparatus. automatic. F. Walker ........ 525,244 Stacker. pneumatic. Raascb & Fahrmeier ........ . 
Foot warmer. portable, Boyd & Hardesty . ......... 525.252 Stairway. J. �'tilIerton ............ ................. . . 
Forceps. E. Whisson . .... . ............................ 525.300 Stamp, combined prin tiD!! and cutting, B. B. Hill 525.078 
Fruit ba.ket and crate. R. E. Morey ................ 525,112 Stamps, etc .. device for protectifill and prevent-
R'::.

t
a��.

la
��E�:�e�b:rn�;:Wurnoi.ce."""·""" 525.023 

St":''1. r��:ert"[;l�:i"�lt�h �t��:ison ........... 525,267 

����:r�l:B�' f�£��
b
���"iiiiti; .. 'for; ·iJJ:·Cart.: 

525,191 ��:��n
o�ng�'ia!':w�\�il:"�IW: ilL' Iiiiiciiay :::: ::::: �Ji� 

wright.. .......... ' ................................. 525,IM5' Steam separator. P. Goan . .. ... ... ................... 525,012 
Garballe receptacle. H. A. Heldsieck .... . . ... . ..... 525.100 Stone sawing apparatus, M. L. Ritchie ............. 525,283 
Ga

"B���::�. �.f.�.��. ����.r.��� .. ��.� .���
i
��: .�'.�: 525,131 

Sto�t ��W��r::,
s
er��

I
.
i
��.���. ������: ���.����.�'.���:: 525,292 

Gas purifyinllr apparatus. Gilhaus & Ricbter ....•• 525.072 Stopper. See Bottle stopper. 
Gate. See End gate. Farm gate. Storage battery. H. K. Hess ................. 525.017. 525.018 
g:��:!: g: �.,BJ.���.���:::::::::::::::::::::::::::::: g�:lrs ��g��: t�� .sr.�.��II�atileB: :::::::::: ::::: ::: ::::: g�:lvg 
Gate. T. B. Taylor .................................... 525,297 Stove, hot air heating. C. S .  Dean ................... 525,069 
Grain s!'Parator. Bailey & Gilson .................... 525.067 Oltreet sweeper. W. A. Green ........................ 525,075 
Grate, E. O. Scoville .................................. 525.163 Stud. laclnl/, A. Mathison . .. . . ..... . ............ . .... 525,152 
Guam. See Car safety guard. Cblmney guard. Studs, making lacing. F. B. Manville ..... ......... 525.275 

Dental tool guard. Sulky. F. S. Stoddard . . .. . . ... . . . ..... . ............... 525.03.1 
��'.';df�-m,';,"'l:i��c:-h�:3Pe� 

.. Firearm· iiandie:" 525,
151 ����'l.�

l s
���

t
'Jioo1ri�

e�,wr�ii:' Raiiway ·.witCh: 525.046 
Handle, J,. M. Oevore . ... . ... . ................ ....... 525,189 Trolley switch. 
Hang-er. See Curtain hanger,. Switch operating mechanism, W. H. Zerbe, Jr .... 525,041 
II����-::': d�e� 

s�i�
�����'��'re":.on & Dawson ...... 525.090 

I 
��I':.'e·S�·e�e!'ft��\-abi,,:· .. ······ .. ···· .

. ···· .. · .. · 
525,174 

HOOk. See Splltlitik center pIn hook. Targettrap, W. C. Donaldsen ....................... 525.317 
Hoop mill attacbment. F. L. Clark . ................. 525,185 Telephone transmitter, J .  & H. M. Goodman ...... 525.201 
Hydrant. C. Q. Hayes ................................ 525,288 Tele hones. coin controlled lock for. COoke & 
Hydraulic motor. J. H. Boyd .............. ..... ..... 525.130 'Warley ........ ........... .. ...... . .. ........... .... 525,094 
Ice making apparatus, Price & Bannister .......... 525.156 Thill 0 r pole support. vebicle. J. Balret ............. 525.308 
Ig� :��';!�'idi�j��r�.�� ':.:::: :::'. '.:::::.'. ':.: :.: g�:� �ir.; c��:t�.:I�':!f�iwooden buildings. fireproof. 
Ice tongs, Heifner & Disher .......................... 52b.016 J. A. Flint ........................................ . 
I��! y:tg�: L �;'.S���l!yn:.�������' . . . . . . . . . .••••....• 525,001 �������� 1:-el.e��i¥fe!fi���.I.,:��: : : : :: : : : : : : : : : : : : 
Iron. See CurlinJl iron. Torpedo boat. submarine. G. C. Baker ...... 525,178, 
}����n��:\�TH�:j:c��

ng cast. W. N. Taggart .... 525.296 �g;'Sutf£�eJ'b��ok�.fv�;,Si'.'�r�ner::: .. :: .... :: ..... : :: 
Key fastene!:, F. E. Allen ............ . ............... 525,175 Toy cannon, C. A. Bailey ..................... 525,306, 
Knife. See t"Sole cbanneling knife. Train robber alarm, M. Z. Levy...... .............. I 
Knit fabric and method of an apparatus for pro- Trap. See Animal trap. Target trap. 

I ducinll same, W. R. Cartledge . ....... . .......... 525,091 Trolley. N. W. Haskins ............................... 525.015 
e�p����t.:��a��h'i��.SR��'J��j·: :.'::::::::: :.: �:� '¥���r:���:��i� rrl1����:ii:.·.�· .. �a��.i.��: g�:� , 
Lamp cut-out, incandescent electriC, W. F. Truck. C .  W.Schwartz.Jr ........................... 52.;,162 

Smith. . .. .. .. .. . ... ................. .. ........... 525.293 Truck. farm. J. L. H. Baker ......................... 525,126 
Lamp. electric arc, E .  Thomson .............. 525.034.  525,036 Truck. stove. Tb iele & Fox ................... . ...... 525.298 
Last. J. Howard ..... .................. ................ 525.323 Tubular bOiler,e. Alfonso . ..... . ..... . . ..... .. . . ... 625,2<18 
t����e����r[�� gifi,".:!��i��·T: Marbi'e:::::::::::: 

I ��r�!��a���;�b�k�/1i:�J'gs���g:::::::::::::::::: g�l&'l 
Lifting jack. T. Maxon............ ............ ....... Va.lves of steam engines. actuating, Decombe & 
I;�t��g !r;.!<· l\::erock,· .. Car' 'iock:' Oar' ioi'k. 525, Vanr:,�����riC8jiy·Ojjer8i;,. d'wiiiii:t: Bra.ney ::::: 

Permutation lock. Safety lOCk. Vapor burner, W. H. Wild €I". et al ................. . 
Lock, R S. Miles . . . . . ... . . . . . . . . . .. . .... . . . . . . . . ...... 525.225 Vine fastener, E. J. Fuller ........................ .. Locks, I<uard for bolts of sprlog. J .  W. Gray ....... 525,074 Vise, hand, C. E. Billings ........................... . 
Locomotive. C. Hagans .... .. ....................... 525,205 Vise jaw, T. W. Vare ................................. 525.2<18 
Low pressure alarm, G. Heffner ..................... 525,206 Wa/Zon body, milk, G.B. Marx ...................... 525,106 
Lubricator, G. Binder . ....... ....................... b25,089 Washer. See Bottle wasber. Can washer. 
h��e�:�J:'�;��r.·eI[c .• 
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M�azine camera. J. Tascher..... ....... ... ........ Watches,roller jewel p rotectorfor,A. N. Gauthier 
Manbole cover. T. P. GreJler........................ Water closet for railway cars. S .  S. Herrick ...... . 
Marble. makinlI' artifiCial. P. A. Moreau. . . . . . • . . . . .  Water elevator. momentum. Allen & Welcker ... . 
Match. Lorenz & Wuppermann...................... Water purifier, H. Cassard .......................... . 
Measure and funnel. combined, Reese & Cade.... Water purifier, H. Woods . .... ............ . 525.302 tu 525,30� 
Measuring and draugbting apparatus, garment. Waterwheel. P. S. Buckmin�ter .... ................ 525.002 

M. Horn ................. ........................... Weio:hing machine. �rain. L G. Jones .............. 525.080 
Meat tendering maobine, .1. Bebsdorfer........... Wheel. See Water wheel. 
ll\B?ii�:: ft�ll::'�' �i1r.' Whitmore................. 

;�::IB
S
i.?�:;:i�rs�· ·mean.· 'for" fas'te':'ing: J: C: 525.011 

Milling machine. nut. Brown & Smith ........ ..... 525.313 Flester ................ , ............................ 625.009 
MIIIIDIJ macblnes. univeraaI head for. F. Kemp- Window. S. C. Taylor ................................. 625.188 

8mlth ............................................... 52f>.0Ii0 Window attachment. J. & C. Dietz .................. 525.006 
IIUter � L 4 lIJUew-............... __ ............ 526,llIIi . WlDdow or door button, S. C. BJaeII: ................ Ii25,2fi1 

Window screen, J. W. Clark ... . ..................... 525,260 
;��g��."b�';,

el-Jo��::;'ie�encii:· 'Piiie" Or "niit 525.149 
wrench. 

Wrench.J. A. Reynolds ........................ ...... 525,282 

DESIGNS. 

Ambulance body, W. J. Scott ..... ............... . ... 23,614 
Kitchen cabinet. J. Elsworth ..... ................... 23.613 
Monument. W. H. Perry .............................. 23,615 
Picture frame. R. Liebmann ......................... 23.609 
Pocket box, C. W. Sedgwick ... . ..................... . 23,608 
Shelf bracket .. H. E. Russell .......................... 28.610 
Stove, King & Kennedy ............................... 23,611 
Stove or ranlle, F. Kaempen, Jr ...................... 23,612 
Wan paper, C. Booze . ........................ 23,586 to 23.607 

TRADE MARKS. 

Am
�!�����e�!�:

p
�:���a

u
� c��r��;�. ��� ��.�: 25,193 

Boots and shoes, leatber, \If. H. NO�le . . . .  , ........ . 25.173 
�1g� .ids

�r":: f'�.slU'.r���y .�'. E1tz.ge��I�·.25j89: �:l� 
Eggs, compound adapted as a substitute for, elm-

mngham Manufacturing Company .............. 25,180 
Feed for stock, G. A. Hax ........ . ... . . . . ..... . . . . . . .  25.163 
�'Iour, wbeat, G. S. JewelL ................ . 25.185 to 25,le7 
Flour, wheat. Whitney & Wilson .................... 25,188 
Grapes, L. M. Lyon.. . . . . . . . . . . . . . . . . . . . . . .. . . .. .. .. .. :15.184 
Knives. SCissors. and razors. pocket. A. Kastor & 

Bros. . . . .. ................................. . ....... 25.192 
Lin

�(;��!�'togi�
n
i���er�r�!!��. ii�P����?: 25,176 

Ma��:\��f�:�����·. ��� .. ��.
l
.
B
.
,
. ���.�i.�. ��:.��: 25,194 

Medical and surlI'ical bandages appliances. and 
otber appurtenances, J. A. Meara ............... 25.174 

Medical lozenges and tanletB,Hance Bros.& White 25,178 
Medicinal preparation for fowls, Southern Spe-

cialty Co ............................. . .... . ... . ..... 25.182 
Medicines. including embrocations. ointments,and 

tablets. certain named proprietary, Wetmore 
Worthley & Co.......... . ................... 25,175 

Millinery. silk and cot.ton dress Jloods, hosiery. 
bleacbed Jinens, wool .fabrics, and muslin�. J. 
Lichtenstein & Sons ...... , ........................ 25,170 

Pills, B. C. Wilkinson . ........... . .................... 25.177 
Preservative for provisions. chemical, James 

Boulton & Company ........... . ................... 25,181 
�i're�'l1.fr.!�:�����: .����.� .��.��: �. �����:: : :: :: �:l� 
Yams and tbreads, linen and hemp, Finlayson, 

Bousfield & Co ..................................... 25,171 

PRINTS. 
"Carne Fresca Americana," S. Green ........... . ... . .... 5 

A pl·illt .. d copy of the speCification and drawing of 
any patent in the foregOing Iistl or any patent in print 
issued since 186.�, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway New York. 

Canadian pa tenrs may nowbe obtained by the in  .. 
ventorB for any of the inventions named in tbe fure-
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instructions address Munn & Co., 361 Broadway. New 
\' ork. Other foreilln patents may alBo be obtained. 

�i'lt>ertigement.6. 
ORDINARY RATES. 

Inllide PIl2'e. each insel·tion - - '5 centll n line 
Back lllllre. each inset·tion _ ... _ _  &1.00 n line � ��tes8O;: 

r='�ed�! Advertisements, Special and 

The above are char,g-es per a�ate line-about eight 
words per line. This notice sbows the widtb of .... be line. 
and is set in agate type. 'En,zravinlZs may bebd adver­
tisements at the same rate per a�ate line. by measure-
���fve�s �re P��fi�itrcJ:S80ffiC�d�:rt����e��s 'rY:::�d�; 
mominll to appear in the following- week's issne. 

Patent Foot Power Machi 
Complete Outfits. 

Wood or Metal workers without steam 
F
ower can successfully compete with 

t1lfc\
g
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latest and most improved for practical 
Shop Use, also for Industrial Schools. 
Home Training. etc. CatalogUe free. 

Seneca Falls Mfg;. Co. 
695 Water Street. Seneca Falls N. Y. 

LATH ES Shapers Planers Drills, Machine Shop 
� Outfits, Foot Lathesl..Tools and Supplies. 

Catalogue Free. SEBAS1'IAN LATHE CO., 
120 CULVERT ST •• CINCINNATI. O. � MANUF"ACTURE. TO OROE.R 

PECIALTIES & NOVELTIES-PATENTED 
ARTICLES-SMALL OR FINE MACHINERY. 

SEIID fl� r.�� OTTO KONIGSL..OW 
� fg"t��o...-.-49 MICHIGAN ST. CL£VELANO, O. 

SCIENTIFIC AMERlCAN DYNAMO. 
Description of a plain shunt-wound dynamo of simple 
�g�EYi����r'i���l�l:sg!�rYf���� o� ��
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5 h. p. motor. This machine was constructe!f' especially 
for the benefit of the readers of the Scientific .A:llwrican, 
by Mr. W. S. Bishop, of New Haven, Conn. It Is de-
���ege�?r�:;���:trri�r� s�p�
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use. but who do not care to enter into the subject selen ... 
tifically. With 24l11us tat ions. Contained In �CIENTIFIC 
AMERICAN �uppr.EMENT. No. 86li. Price lOcents. To 
be had at thlB office and from all newsdealers. 

D Y 0 SAVE MONEY! 
0. �ur .wn M�e����hE�ft­

Printing' aM Type setting easy. 
• PrInted rules. 

$5 Press for Cards, Cir- Stamp jOf'catalogue 
culars, etc. Press for presses, type, paper. 
Small Paper, $40. . etc •• to jactory. 

KELSEY do CO.. MERIDEN. C ONN. 

filpacity np to 200 tODS per hour. 
Has produced more ballast, road 
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Builders of Hi/irh Grade Mining 
Machinery. King--Darragh Con­
centrator. Connersville Blowers. 

�nd for Catalogues 
CATES IRON WORKS, 

.,)OCSo.Clilltoll St .. (:hicn�o 
136 C, Liberty St. N. Y. 237 C. Ifranklin St .. Boston. M".s. 

EXPERIMENTS - DE· 
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AMMONIA MOTORS.-A DETAILED 
description of the apparatus devised by Mr. MacMabun 
for tbe recovery of tbe ammonia employed for the pro­
pu lsion of cars in R motor of his invention. With 13 
ill ustrations. Contained in SCIENTIFIC AMERICAN 
SUPPI,EMENT, No. 944. Price 10 cent.. To be had at 
tbis office and from all newsdealers. 

VANDUZEN SJi�M PUMP 
THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 
Alwa.ys in Order, never Clogs nor 

Every Pump Guaranteed. 
JL---).O SIZES.-­

G.llon. PI'r Hour. 
Address 

& TIFT CO., 
102 to 108 E. Setond st .. mndnnati, O. 

BUY 
TELEPHONES 
'l'hat nre �nod-not to. cheap thilla:s." The difter­
ence in cost is little. We guarantee our apparatus and 
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WESTERN TELEPHONE CONSTRUCTION CO .
• 440 Monadnock Block. CHICA.GO. 

Largest Manujacturers oj 'I'e/ephones in the United States. 

WELL JBHCHINEUY i ��l�S�n 
All kinds of Well Tools. A fortuJle for 

�i�h dl���:ringJ: 'b�l�S t���r�����inf wonderful discovery of lifting air. Economical two· 'Y'l�.sl�roke .Arlo.si.an pumping out· Encyclo· 

ARTESIAN WELLS -BY PROF. E. 
G. Smitb. A J;l:fLper on artesian wells as a source of 
water supply. Essential geolo�ical conditions of arte­
sian wells. Some chemical features of artesian well 
supply. Contained in SCIENT] FIe AMERICAN SuP. 
PLEMENT. No. 943. Price 10 cents. To be had at tbis 
office and from all newsdealers. 

OIL WELL SUPPLY GO. 
Manufacturers of everytbinjl needed for 

ARTESIAN WELLS 
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Tools, etc. llJ w�'d cata.lor.],ue, pr'ice UstB, 
ftnd di�cOHl1t slteets on req'ltest. 

Pitt. burg. 011 City and Bradford. Pa. 
Also, 32 Cortlandt St., New York. 

From I to 40,000 Pounds Weight 
Of Open Hearth. Chester or Bessemer 5teel. 

True to Pattern. Sownd. Solid. 
GEARING OF ALL KINDS, CRANK 

SHAFTS, KNUCKLES FOR 
CAR COUPLERS. 

Cross-Heads, Rockers. Piston-Heads, 
etc., for Locomotives. Steel Castings oj """ry description. 

CHESTER STEEL CASTINGS CO., 
Works, Ohester, Pa. Office, 409 Library St" Phil a,. Pa. 

N"OVV' R.EA.DY! 

Fourteenth Edition of 

Experimental Science 

REV[SED AND ENLARGED. 
I�O Pnll'es and 110 1"uperb CUls added. 

Just the thing for a present for any man. woman, 
Rtudent, teacber. or any one interested in science. 

In the new matter contained in tb e last edition will be 
found the Scientific Use of the Pbono�rapb. the curious 
optical illusion known as the Anortboscope, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects. new experiments 
in Projection, lridesrent Glass, some pojnts in Photo-
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I.T Send jor iLlustrated drcutaT. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY. NEW YORK. 
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