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OUR URBAN POPULATION. 

Mr. Robert P. Porter, Superintendent of the Census, 
has lately issued a bulletin relating to urban popula
tion, prepared under the direction of Mr. William C.  
Hunt. 

In the published records of former censuses, urban 
population has been defined as that element living in 
cities, or other closely aggregated bodies of population, 
containing 8,000 inhabitants ur more. This definition 
of the urban element, although a some what arbitrary 
one, is used in the present discussion of the results of 
the Eleventh Census in order that they may be com
pared directly with those of earlier censuses. The pro
portion of urban population has increased gradually 
d uring the past century from 3'35 up to 29'12 per cent, 
or from one-thirtieth up to nearly one-third of the 
total population. The increase has been quite regular 
from the beginning up to 1880, while from 1880 to 1890 
it has made a leap from 22'57 up to 29'12 per cen t, thus 
illustrating in a forcible manner the accelerated 
tendency of our population toward urban life. The 
number of cities having a population of more than 
8,000 increased from six in 1790 to 286 in 1880, whence 
it has. leaped to 443 in l890. 

In 1880 there was but one city, New York, which had 
a population in excess of a mill ion. In 1890 there were 
three, New York, Chicago, and Philadelphia. 

In 1870 there were but fourteen cities each contain
ing more than 100,000 inhabitants. In 1880 this num
ber had increased to twenty, and in 1890 to twenty
eight. 

The rate of growth of some of the cities is surprising. 
Frolll the 443 cities having over 8,000, we select those 
that have increased by more than 75 per cent, and they 
n umber more than 100. It will be seen that Spokane 
Falls" takes the cake." 

1890. 
Alameda, Cal . ... . ...............  11,165 

Alpena, Mich. .• . . . . . ..... . . . .  • .• 11,283 
Amesbury, Mass........ . .. . ..... 9,798 
Amsterdam, N. Y... . . .  . • . •• . . . . . 17.336 
Anderson, Ind............ . ....... 10,741 
Anniston, Ala . . .  ... ............ 9,876 

Arkansas City, Kans... . . . . . . . . 8,347 
Asheville, N. C.. . . . . . . . . . . . . . . . . .  10.235 
Ashland, Wis..................... 9,956 
Ashtabula, Ohio.... . . . .  ...... ..... S.338 

Atlanta, Ga. . • . . . . . • . • . . . . . . . .• . . . 65,533 
Atlantic City, N. J........... ... . . 13,055 
Battle Creek, Mich...... . • .. . . .• 13.197 
Bayonne, N. J..... ... . . . .  ....... 19,033 
Beatrice. Neb.......... .......... 13,336 
Beaver Falls, Pa......... . . . . . . .  9,735 
Binghamton, N. Y............. . . .  35,005 

Birmingham, Ala......... • . . . . . .  26,178 
Bridgeport, Conn.... ............ 48,866 
Brockton, Mass..... ...... .• . . . . . .  27,294 
Brunswick. Ga. . .  . . . ..... ...•. 8,459 
Butler, Pa........................ 8,734 
Butte, Mont........ . . •• . . . . . . . . . • 10.723 
Canton, Ohio... . ...... 26,189 . 

Cedar Rapids, Iowa......... . . . . .. 18,(j20 

Chattanooga, Teun............... 29,100 
Chicago, III............. . . . . . . 1,099,850 

Chippewa Falls, Wis.... ... . ... . .. 8,670 
Cheyenne, Wyo......... . ... ..... 11,690 
Colorado Springs. Colo.. . . . . . . . . .  11,140 
Cornmg, N. Y . . . . . . . . ... . ... . . . .  8,550 
Dallas, Tex . . . . . . . . . . . . . ... .  . . . • .. 38,067 
Decatur, III. . . . . ••• . . . . . . . . .• •  , 16,841 

Denison, Tex . . .... . .  . ... . . . . .  •.•• 10,958 

Denver, Colo.... . • . . .. . . . .. . . . . .. 106,713 
Des Moines. Iowa. .. . . . ..• . .  . . . . .  50.093 
Detroit. Mich . ..... . . . .. . ... . . .  205,876 

Duluth, Minn........ .•.• . • .• . • . .  33�115 
East Liverpool, Ohio.............. 10,956 
East Portland, Ore.... . . •  ... . . . 10,532 
Elgin. Ill............... .•. . •  .•.•. . 17.823 
EI Paso, Tex . . . . . . . .. .  . • . • • . • . •  10.338 
Evansville, Ind ...... . .. . . . ..... 50,756 
Everett, Mass......... . . . .. . . ..... 11,068 

Findlay, Ohio.... . • . .  . . . ...... .••. 18,553 
Fitchbnrg, Mass .. . . . . .  ' .......... 22.037 
Fort Scott, Kans.... .. . .. .... .. .. .. 11.946 
Fort Smith, Ark.. . . .... ..• .... .. 11,311 
Fort Worth, Tex ... .... ........ 23.076 
Fresno, Cal... . .. .. .. .. . . . • • . • • . . 10,818 
Gloversville, N. Y. . . . . ..... . . .. . . 13,864 
Grand Rapids, Mich........ .. . . . 60.278 
Hastings, Neb.... . . . . ... ......... 13.584 
Hazelton, Pa........ . . . . • . . .  •.••. 11.872 
Helena, Mont... .. . . ....... ..... 13,834 
Hot Springs, Ark........ . • • .• . . . .  8,086 

Huntington, W. Va.... . •  • . •.... 10,108 
Hutchinson, Kans. . .  •• . • . .  8,682 

Iron Mountain, Mich.... . . . . ... . 8,599 
Ishpeming, Mich............ ... 11.197 
Jackson, Tenn .. ...... .......... 10,039 
Jacksonville, Fla......... . ... . . . .  17,201 

Johnstown, Pa.. ..• . . . • . .... .. . . .  21,805 
Joliet, III .. . . . .. . ... . . . . .... .... 23,264 
Kansas City. Kans................ 38,316 
Kansas City, Mo . .......... ..... 132,716 
Kearney, Neb . . . . .  . .  . . . . •• • .• 8,074 
Key West, Fla.... . . . . . . . . . . . . .. .  18,080 
Knoxville, Tenn . . . . . . . . 22,535 
Kokomo, Ind .. . . ..•.. •. . . • . •. . 8,261 
La Crosse, Wis.... . ..... .......... 25,090 
Laredo, Tex . . . . .. . ... . ...... • . .  11,319 

LIma. Ohio.... . . •• . .....•. . . . .. . .  15,987 

Lincoln. Neb..... . ... . . . . ... .... . .  55.1540 
Little Rock, Ark.... .  . . .  .......... 25,871 
Long Island City, N. Y.... . . . . • 30,506 
Los Angeles, Cal. . .• . .... •• . ... ... 50.395 
McKeesport, Pa. . . .......... ...... 20,741 
Macon, Ga....... . .... . . . .  ... . ... 22,746 
Malden, Mass.. . .  .. . . . . . . . . . • . • ... 23,031 
Manistee, Mich. . ... . . . .... . ..... 12,812 

1880. 

5,708 
6,153 
3,355 
9,466 

4,126 
942 

1,012 
2,616 

4,445 

37,409 
5,477 
7,063 
9,372 
2,447 
5,104 

17,317 
3,086 

27,643 
13.608 

2,891 
&,163 
3,363 

12,258 
10,104 
12,892 

5J3,185 
3,982 
3,456 

4.226 
4,802 

10,358 
9,5407 
3,975 

35,629 
22.41)8 

116.340 
3,483 
5,568 
2,934 

8,787 
736 

29,280 
4,159 

4,63.1 

12,429 
5,372 
3,099 
6,663 
1,112 

7,133 
32,016 

2,817 
6,935 
3,624 
3,554 
3,174 
1.540 

6,039 
5.377 
7,650 
8,380 

11,657 
3.200 

55,785 
1,782 

9,890 

9,693 
4.042 

14,505 
8,521 

7,567 

13,003 
13.138 
17.129 
11,183 

8,212 
12,749 
12,017 

6,930 

Increase 
per ceut. 

95'60 
83'37 

192'04 
83'14 

160'32 
946'41 
724 80 
291'25 

87'58 
75'18 

138'36 
86'85 

103'08 
465'43 

90'73 
102'14 
748'28 

76'78 
100·57 
192'60 
176'10 
218'85 
113'65 

78'35 
125'72 
118'58 
117'73 
238'25 
163'61 

78'05 
267'51 

76'40 
175'67 
199'51 
128'55 
76'96 

850'76 
96'77 

258 '96 
102'83 

1,304'62 
73'35 

166'12 
300'45 

77'30 
122'38 

• 261'99 
246'33 

872'84 
94'36 
88'27 

382'22 

71'19 
281'73 
127'52 
218"46 
4,63'77 

85'41 
86'70 

124'85 
160'20 
99"57 

1,097'38 
137'91 
353'09 

82'81 
132'49 
104'38 
72 '97 

221"47 
111'27 
324'16 

96'94 
78'10 

350'64 
152'57 

78'41 
91'65 
84'88 

Marinette, Wis ................... . 

Marion, Ind .... ......... ..... .. . 

Marion, Ohio ................. .. . 

Marqnette. MICh ................ . 

Melrose, Mass ....... ..... ..... . 
Memphis, Tenn....... .... . . . .  . 

Menominee, Mich ............... . .  

MeridIun, Miss. . . . . . . . . . . . . . . .. 

Milwaukee, Wis ................. . .  

Minneapolis, Minn.... . . •  ... .. . .  

Mount Carmel, Pa . . • • • • • . • • • • • . • .  

Mount Vernon, N. Y . . • •• . . • . . . . . .  

Muncie, Ind ................... .. . 

Muskegon, Mich .. . . . .•• . . . . . . . . • 

Nanticoke, Pa . . • . . . . . . . . . . . . . . . . . 
Nashville, Tenn . . .. . . . . . . . • . . . . . .  

Nebraska City, Neb . . . . . . . • . . . • . .  

Ogden, Utah ..................... . 
Omaha, Neb • . . . . . . . . . . . . .•..• . . . . .  

Paris, Texas . . . . . . . . •••• . . . . . . . . . . 

Passaic, N. J... . . . . .• . . . . • . .  . . , . 

Perth Amboy, N. J .. . . . ... . .. .. .  . 

Pine Bluff, Ark ............. ..... . 

Plattsmouth, Neb ........ .... ... . 
Portland, Ore . . . . . ..• . . . . . • • . . ... 

Pottst.own, Pa .... ....... ... ... . 

Pueblo, Colo . . . . . . . . . . . . . . . . • .• •• 

Rockford, III... . . . . . . . . ... .. . . .. . 
St. Paul, Minn ................... . 

Salt Lake City, Utab . . . . . . . . . . . .• 

San AntoDlo, Tex . . . . . . .  . 
San Diego, Cal. ......... . . .... ... . 
Sea ttle, Wash . . . . . . . . " ..• . . . . ...• 

Shamokin, Pa........ . . . . . . . . .. . 

Sheboygan, Wis . . . .• . . . . . . • . .• . .. 

Sioux Cit.y, Iowa . .. . . . . . .• . • • . . . .  

Sioux Falls, South Dakota . • . • . . .  
South Betblehem, Pa ............ . 

Spokane Falls, Wash.. . . . .  • .. 

Springfield, Mo . . . . . . . . . .. . . . . . . •  

Steelton, Pa . . . . . . . . • .• . . . . . . . . . .  

Streator, III. .. . . . . . . . . . . . . . . . . . .  . 

Tacoma, Wash . . . .• . . . . . . . . . . . . . .  

Topeka, Kans .... ............... . 
Trenton, N. J ............ . ...... . 
Union, N. J . . . . . . . . . . . .... . . . . . . .  . 
Waco, Texas . . . . . . . . . . . . . • . . • . . . .  

Wausau, Wis •• . . . .• . . . . • . ..• . . . .  

West Bay City, Mich ............ . 

Wichita, Kans ......... ...... ... . 
Winona, Minn.... . . .•.. " . . • .. . . .  

Winston, N. C ............. . ..... . 
Youngstown, Ohio ............... . 

1890. 
11,523 

8,769 
8,327 
9 093 
8,519 

64,495 
10,630 
10,624 

204,468 
164,738 

8,251 
10,617 
11,345 
22,702 
10,044 
76,168 
11,494 
14,889 

140,452 

8,254 
13,028 

9,512 
9,952 
8,392 

46,88.'S 
13,285 
24,558 
23,584 

133,156 
44,843 
37,673 
16,159 
42,837 
14,403 
16,359 
37,806 
10,177 
10,302 
19,922 
21,850 

9,250 
11,414 
36,006 
31,007 
57,458 
10,643 
14,445 
9,253 

12,981 
23,853 
18,208 

8,018 
33,220 

• I ••• 

1880. 
2,750 
3,182 
3,899 
4.690 
4,560 

33,592 
3,288 
4,008 

115,587 
46,8>7 

2,378 
4,586 
5,219 

11,262 
3,884 

43,350 
4,183 
6,009 

30,5111 

3,960 
6,532 
4,008 
3,203 
4,175 

17,577 
5,3<Xi 
3,217 

13,129 
41,473 
20,768 
20,550 

2,637 
3,533 
8,184 

7,314 
7,866 
2,164 
4,925 

350 
6,5....92 
2,447 
5,157 
1,098 

15,452 
29,910 

5,849 
7,295 
4,277 
6,397 
4,911 

10,208 
2,8540 

15,435 

Increase 
per cent. 

319'02 

175'58 
113"57 

93'88 
86'82 
92'00 

223'30 
)65'01 

76'90 
251'35 
247'10 
132'82 
117'38 
101'58 
158·60 

75'70 
174'78 
145'33 
lJ60 2:3 
101'39 
99'45 
97'&\ 

210'71 
101'01 
163'90 
150'42 
E63'38 

79"63 

221'01 
115'92 

83'32 
512'78 

1,112'48 

75'99 
123'67 
413'25 
370'29 
109'18 

5,59200 

235'02 

278'01 
121'33 

3,179"23 
10067 

92'10 
81'96 
98'01 

116'34 
102'92 

385'7\ 
78'37 

180'94 
115'23 

EXPERIMENTS FOR THE ARTIFICIAL PRODUCTION OP 
RAIN. 

Among the government appropriations is $9,000 to 
be expended in making experiments on the artificial 
production of rain. We learn that the first experi
lllent will be made in Western Kansas next June under 
the direction of Col. Dyrenfurth, of Washington. 

Balloons filled with hydrogen and oxygen gas will  
be sent up and exploded by a steel wire attached to 
the balloons and connected with an electrical appara· 
tus on the ground. Senator Farwell favors this idea 
because the concussion will be greater, and the greater 
the concussion, the more copious will be the fall. The 
balloons will also be aided in their work by the explo
sion of dynamite on the ground. 

Drought is the curse of the Western farmer. In the 
State of Kansas, the western part especially, the east
ern part of Colorado, the Southwest Territories, Texas, 
the two Dakotas, Nebraska, Minnesota, and, indeed, 
in nearly all the country west of the Mississippi River 
the dry seasons are frequent and dangerous to the wel
fare of the crops. The removal of this great bugbear 
of the farmer would be a boon that is beyond expres
sion in words. 

Those who are interested in the matter will find in 
the SCIENTIFIC AMERICAN of December 20, 1890, ac
counts of various examples of rain supposed to have 
been artificially produced. 

.. f ••• 
PHOTO-ENGRAVINGS FOR NEWSPAPERS. 

At the recent annual meeting of the Carn·era Club, 
London, Mr. H. Sutton read a paper about a new 
method of producing photo-blocks for newspaper work. 
He said the process was the result of the labor of years. 
He had been working at the problem since 1881,  and 
only on the previous Monday had he obtained remits 
sufficiently advanced to be worth bringing before the 
Camera Club. He had effected the direct conversion 
of photographs into blocks without intermediate con
version into fatty ink or bitumen images, followed by 
skilled etching to get type-high blocks. A process of 
this kind ought to give great impetus to the graphic 
artso He simply electrotyped a relief image produced 
in tho gelatine bromide film of an ordinary negative ; 
the electrotype is then at once passed on to the printer. 
A gelatine bromide negati ve is developed with alka
line pyrogallol or quinol, then fixed in stroI1g hyposul
phite of Isoda, and washed with care, so that it shall 
not absorb too much water. If it be now placed hori
zontally on a metal plate, and gradually heated to 2120 
Fail. bv the flame of a Bunsen's burner, the shadows 
of the image will be seen to run all over the plate. If, 
however, before development the negative had also 
been impressed under a crossed-line screen, so that the 
line screen and the picture would develop together, 
each little dot of the screen image would hold a certain 
amount of reduced silver, bearing some definite pro-
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portion to the action of light and development, and be I Such parts of the blade surface where the rotary speed 
surrounded by a fine line containing no silver where is less than the speed of the vessel will have no pro
the opacity of the screen had prevented action. The pulsive elfect whatever. When a screw is set in rotation 
reduced silver produces a certain amount of insolubility with the vessel moored to the wharf or dock, every par
of the gelatine with which it is in contact, and the ad- .ticle of blade surface will come into full action, and the 
jacent soluble gelatine, when heated as already de- engines will not be able to attain the same number of 
scribed, runs beneath the insoluble gelatine by capillary revolutions as with the vessel in motion. The less the 
action, thus producing dots and an image in relief. resistance from currents, head winds, and sea a vessel 
This capillary action is proportional in some way to encounters, the smaller the effective propelling blade 
the amount of reduced silver, and during the heat- area becomes, and the less will be the power required 
ing the two effects of relief and graduation are pro- for a given number of revolutions. 
duced at the same time. ThA electrotype is taken di- ALEXANDER VOGELSANG. 

rect from the glass negative in relief. • , ••• 
• , • I • Natural Gas In Kentucky. 

A New Departure In Jet Propull!llon. BY H. C. HOVEY. 
To the Editor of the Scientific American: In Meade County, Kentucky, near the town of 

I have been an experimenter with water jet propul- Brandenburg, and located about 25 miles southwest of 
sion for the past few years, and the conclusion I have the city of Louisville, is a limited area. of subterranean 
ultimately arrived at is that the jet is sure to drive gas, differing remarkably from all other known fields. 
screw and paddle wheel out of the market. Extra-limital borings prove the area to be only about 

It has been the general opinion that the loss from seven miles long and five miles wide. Geologically it is 
the jet was caused by friction in the pipes. This may unique. While the Ohio and Indiana gas belt is wholly 
be true to a certain extent with outlets of such small in the Trenton formation, that of Kentucky lies in the 
dimensions as Dr. Walter M. Jackson has adopted, and black Devonian shales, from which coal oil was dis
who, in my opinion, has gone to extremes both as re- tilled before the discovery of oil wells. The shales are 
gards size of jet and velocity of discharge. overlaid by heavy limestones. There are three terraces 

I have discovered that the real loss in all jet pro- between the Kentucky hi lls and the Ohio River. The 
pellers has been that, as the direction of the jet has lower terrace begins at the top of the Keokuk subcar
been always in a straight line in an opposite direction boniferous limestone, where the depth of gas wells is 
to the vessel's way, the jet cannot find a fulcrum close 400 feet. On the upper terrace they cut 'through 156 
to the discharge to act against. except the peripheral feet of the Saint Louis limestone. The dip is from 
part of said jet. Such a jet, as the vessel is moving northeast to southwest, and about 20 feet to the mile. 
onward, wil l always discharge its water against water The depth of the wells varies accordingly . •  The shale 
having already acquired a great velocity in the same is peculiarly compact, and almost as solid as cannel 
direction, and will meet with very little resistance, and coal, being slatelike in appearance. It is highly fossil
the greater the velocity of such a jet, the greater will iferous, being full of the remains of algre and marine 
be the sl ip. shells, among which were noticed in great abundance 

I have been in Europe for the past four years, and the Leptrena sericea and the Discina nitida. 
have come in contact with almost all the eminent engi- About thirty years ago parties bored here for oil; 
neers and naval architects, and have closely followed but obtaining merely gas and salt water, they closed 
the trials of the jet lifeboat Duke of Northumber- the wells. Five years later Mr. Moorman opened one 
land. of these wells and operated it for the manufacture of 

A little over a year ago the idea suddenly occurred salt; and the flow of both gas and water continues to 
to me to use twu or more jets, the n�zzles pointing in this dayjn undiminished quantity. Other wells in the 
an opposite direction to the vessel's way, and to make region have also been worked successfully for salt-a 
such jets re,'olve around a common axis in circular matter not now treated. The fact is that the entire 
paths like the tips of a screw propeller. The object shale is heavily charged with gas ; but the trouble, in 
was not to allow the jet time to give the velocity to many places, is in a poor delivery. The gas seems to 
the water acted upon, and so to fiud a solid fulcrum for be available only where the texture of the shale is more 
the entire area of the jet close to the discharge. openly stratified at the joints, thus allowing an escape. 

I gradually perfected my apparatus and made some Although the rock is everywhere highly bituminous, 
trials, which not only proved the theory entirely cor- no free oil is found except in very small quantities, 
rect, but also showed that this mode of propulsion was barely enough to give the water an oily odor, and occa
far more efficient, more economical, and safer than any sionally to tinge its surface with prismatic colors from 
other known mode. the thin oily films. 

I am well aware of the fact that in order to bring it As already remarked, the gas and salt water come 
to that state of perfection necessary to give it a out together, and the problem has been to separate 
commercial value, many a trial will have to be made them. The metho:l by which this is accomplished is 
yet, but I am fully sati.fied that the invention will original and well worth describing. A 2 inch tube is 
do what I claim for it.  run down in a working barrel, joined to a perforated 

Any existing screw vessel can be altered without any anchor let into a pocket from 60 to 80 feet below the 
alteration to the h ull Whatever, no matter whether gas vein. This perforated tUbing rests on the bottom. 
single or twin screw vessel. The water is pumped up through the central tube by 

My invention is fully protected ; this, however, is the means of suction rods, while the gas is delivered with 
first communication I have made to a scientific paper. unim paired pressure between the tubing and the casing 

Yours, very respectfully, of the well. Six wells are grouped to an E'ngine, cen-
ALEXANDER VOGELSANG. trally located as to the set operated, and connected 

Brooklyn, New York, April 25, 1891. with all of them by jointed surface rods, making a 

THE SCREW PROPELLER. 

The screw propeUer, so called from the configuration 
of its blade surfaces, does really not exercise the func
tions of a screw, but is an immersed waterwheel with 
angular floats or vanes of varying obliquity. 

The slip of the screw propeller should not be calcu
lated from the pitch of its blade angles, but from thE' 
mean velocity of rotation. The velocity of rotation 
is the real velocity imparted to the water in an oppo
site direction to the vessel's way. A screw, however, 
when in rotation and moving onward, constantly acts 
upon new bodies of water, and the suddenness with 
which the accelerated water comes in contact with Ull-
disturbed water will not permit it to maintain the im
parted velocity any great distance. 

Blades of great width at the periphery will keep up 
the acceleration of water for a longer period than nar
row ones, hence the latter being more efficient. The 
pitches of the blades should be such that they can 
easily follow up the !;peed imparted by the velocity of 
rotation; if made too fine, the speed of the vessel will 
become greater thau the pitch, and what has hereto· 
fore been termed .. negative slip " will be the result. 
The speed of the vessel will also be materially reduced, 
as the backs of the blades press against the water 
toward which they are advancing. The pitch also 
regulates the quantity of water acted upon, as well as 
the direction of the water imparted ; but it is wrong to 
say that a coarse pitch accelerates the water more than 
a fine pitch. Rather the contrary might often be the 
case. 

The value of an increasing pitch blade is not to be 
found in the gradual acceleration of the water, but in 
the gradual increase of the volume of water acted upon. 

"spider." It takes only 25 pounds of steam pressure 
to keep the pumps going, unless a wel l happens to be 
" drowned," when more pressure must be put on tem
porarily. The engine in use is only 12 h. p., with a 
Hi h. p. boiler. 

Thus far forty wells have been drilled in by different 
companie8. It is found safe to drill wells within 300 feet 
of each other. The largest well put out in 24 hours 
2,000,000 feet of gas. Three wells drilled within 600 feet 
did not interfere in the least with the flow of this first 
one. The original rock pressure is 94 pounds, and the 
working pressure about 45 pounds. The gas is brought 
to Louisville by an 8 inch line of pipes, and, as I was 
informed by Major Wm. J. Davis (connected with the 
State survey, and who has kindly verified my state
ments in this communication), the flow is characterized 
by extraordinary persistency ; in this respect resem
bling the gas of Fredonia, N. Y. The cOlllpany, as 
Major Davis tells me, are now supplying 700 customers 
in private residences, and are actually selling a million 
and a half cubic feet daily ; being the product of eight 
wells a.veraging daily at the wells about 350,000 cubic 
feet, and piped 35 miles. Every well is said to be 
equally productive. By using air compressors the sup
ply delivered in Louisville is increased about 50 per 
cent; and when the number of 8 inch mains is increased 
to four, as is contemplated, the sales will daily reach 
about 12,000,000 cubic feet. 

The Kentucky Rock Gas Company now controls this 
gas territory, and has the exclusive rights for supply
ing Louisville, where it sells the gas delivered at 25 
cents per thousand, both for fuel and illumination. 

••••• 
THE cost of a high-class eight-wheel passenger loco

motive is about $8,500. 

Practicability 01: the Flying ll1achlne. 

The annual meeting of the National Academy of 
Sciences began at Washington on the 21st of April in 
the National Museum. A number of interesting scien
tific papers were read. That of Professor S. P. Langley, 
of the Smithsonian Institution, on" Flying Machines," 
attracted the greatest attetion. Professor Langley gave 
the results of a series of experiments pe began about 
five years ago to ascertain the possibilities of aerial 
navigation. He said that he set up on the grounds of 
the Allegheny Observatory a whirling machine with 
a diameter of sixty feet, and driven by a steam engine 
of ten or twelve horse power. He first sought to ascer
tain whether or not it required more power to move 
laterally than to stand still in the air. For this pur
pose he had suspended a flat brass plate from the arm 
of the whirling machine by a spring. When the ma
chine was put in motion and the plate encountered an 
artifiCial wind going forty miles an hour, the spring in
stea.d of elongating actually shortened, showi ng that 
the weight or power required to suspend the plate was 
less when in motion than when it was standing still. 
His next series of experiments, Professor Langley said, 
demonstrated that it took Ii. second or two more for a 

brass plane to fall four feet while in motion than when 
it was dropped from the hand without motion, the 
plane when in motion laterally sinking slowly as if the 
air had become dense like cream. From his experi
ments he reached the conclusion that the amount of 
power required for artificial flight was perfectly attain
able by steam engines we now possess. To him the 
amazing thing demonstrated by the experiments was 
that the faster you go the less it costs in power, and 
that a one-horse power will transmit a much heavier 
weight at a rapid speed than at a slow one. 

In summing up Professor Langley said that he did 
not say that man could traverse the air, but under cer
tain conditions and with our existing means, so far as 
the power is concerned, the thing was possible. The 
difficulties would be in getting started, in comin� down 
to the ground again, and in guiding one's self through 
the air. Nature had supplied an instructive intelli· 
gence in a bird to balance and guide itself. He did not 
qnestion that man would ultimately acquire ;it. He 
thought all aerial navigation would pass out of the 
sphere of charlatanism and into the hands of engineers 
in a short time, possibly months instead of years. He 
believed we would see something notable come from it. 

Other papers, were read by A. S. Packard on 
"Further Studies on the Brain of Limulus Polyphe
mus ; "  by F. H. Bigelow on " The Solar Corona ; "  by 
Dr. Washington Matthews on "A Report on the 
Human Bones of the Hemingway Collection in the 
United States Army Medical Museum;" by A. A. 
Michelson on " Application of Interference Methods to 
Spectroscopic Measurements ; "  and by H. S. Pritchett 
on .. The Corona from Photographs of the Eclipse of 
January 1,  1889." 

The Watson gold medal, awarded for astronomical 
work, was conferred on Dr. Arthur Anwers, of 
Oberlin. 

.,.' . 
ll1aklng and Telnperln� Spiral Springs. 

When the steel spiral spring of an instrument gets 
broken, it is much more satisfactory to make one than 
to send the instrument off, and be without it for a 
week or more. 

To make them use the best spring steel wire; select 
a smooth iron rod the size of the spring to be made; 
carefully draw the temper from the wire; fasten the 
rod and one end of the wire in a bench vise. Now 
wind the wire evenly and closely around the rod, until 
you get the length of the wire required for the spring. 
Take the rod out of the vise ; fa!jten one end of the 
spring to the rod ; taking hold of the other end, draw 
it along the rod until the spirals are the correct dis
tance apart. To give the amount of spring wanted, 
fasten it firmly to the rod, then make the spring and 
rod red hot, and quickly plunge them into cold water. 
After drying, rub them all over carefully with oil, and 
move them about in the flame of a lamp until the oil 
takes fire, which will give the spring the proper 
temper. I know there are some who make springs 
direct from tempered wire ; but they are much more 
durable if shaped and then tempered.-Dr. Wm. H. 
Steele, in Items of interest. 

• I .... 
Photoelectricity. 

Prof. G. M. Minchin, at a meeting of the Physi cal 
Society, January 16, read a paper on the electromotive 
force developed by light falling 011 sensitive plates 
which were immersed in suitable liquids. The blue 
end of the spectrum was found to be the most effective. 
Currents have a photographic effect on the plates, and 
this action is strictly confined to the parts through 
which the current has passed. Comparatively strong 
currents were obtained from plates coated with eosine 
and gelatine. A Hertz oscillator restored the sensitiV'e 
state in a cell placed at a distance of 81 feet. Au ar
rangement of 50 cells in series with an electrometer was 
exhibited, by means of which light falling on the cells 
could generate sufficient e. m. f. to ring a bell or light 
an electric lamp.-Nature. 
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A C ontrast In Inventions. Copper C olorations of Vegetables. 

That we are the most in ventive people in the world, At a meeti ng of the Paris Society of Pharmacy , De-
says the New York Tribune, is a wel l  known fact_ In- cember 3, 1890, a paper by M. Mestre was discussed, in 
deed , the idea has peen put forward (in this coun try) which the author claimed that the copper colorations 
that we are the most remarkable people on the face of  existin g n aturally or artificially i n  vegetahles are per, 
tho earth in all respects, and this is probably so, the fectly harmless. H e  said that there was often less 
very fact that other nations do not always recognize i t  copper in colored conserves than in man y  uns uspected 
being of i tself sufficient to show their great inferiority. a l iments, and the copper was found only in condit ions 
But it is n ot to the purpose to enlarge on thi� in the of difficult solubility. In colored peas the average 
present instance, our ai m  being sim ply to describe a I proportion of copper p resent was 7 cgm. to % kilo 
certain small but wonderf ul invention j uot reported gramme, b u t  he had found as m u ch as 21 cgm. The 
from t h e  State of Minnesota. It i s  i nteresti ng to note average q u antity i n  beans was 56 mgm. , the m axi
in passing the m arked di fference in the character of mum quantity was 99 mgm. B read, he s taten , con
the i n ventions i n  Iowa and Minnesota. Lyi u g close to- tai ns an aVllra ge of 5 m gm. of copper per kilogram me, 
gether as the two States d o, we would expect, the and wheat 5 to 10 mgm. Preparations of pork con
writer adds, to find their inventive talent running i n  tained 51 mgm., and those of geese 35 cgm. Choco
generally parallel l i n es, but such is not the case. The late contaiued 36 mgm. The concl usions of the author 
i nventive genius of Iow a  seems to be turned almost were that people might use and abuse the privilege of 
wholly to apparatus to circumvent the l iquor pro- em ploying colored vegetables without feeling toxic 
h ibition law. T h u s  we h ave the Dissolving Liquor effects from the copper contained in them. 
Store and the Flying D utch man Saloon, already men- • , . I • 
tioned in the Tribune's columns, the walk ing stick [AN ORIGINAL PORTRAIT OF COLUMBUS. 

which holds a pint, the pocket bible wh ich holds a The old portrait of Christoph er Col u mbus recentl y  
quart, t h e  amateur camera which holds a quart a n d  a discovered at Como derives i t s  val ue not only from the 
half, the opera glass wh ich holds two drinks, and the scarcity of authentic l ikenesses of  the great navigator, 
raised and glori fied silk hat 
which holos two quart'l, a pair 
of glasses, a silver spoon, a lem
on, a quarter of a pou nd of su
gar, and a dozen cloves. I n  
M in nesota, where n o  prohibito
ry law exists, we fi n d  invention 
turned to the arts of peace, and 
scarcely a day passes that the 
household, the office, or the fac
tory is not enriched by a new 
idea of  some bright Minnesota 
man. We gather the particu lars 
of the latest invention in th at 
quarter from the colu mns of the 
Republican, an e n t e r p r i s i n g  
w e e  k I y published at Lake 
City. 

though that seems almost asserted in the stress that is 
laid on the popular sta tement th at water i s  its n atural 
element, and ueage m akes it difficult to think of a ship 
apart from water. It i s  lost sight o f  th at a ship is a 
land-bu i l  t structure of the strongest and stiffest design, 
fitted to w ithstand the tossing and buffeting of the 
h ighest seas and the wildest S�OruIS. Now pounded 
and overs wept b y  a coll iding wave, and the next mo
ment bare of water almost to the keel. wh ile all the 
time, perhaps, the rocking and plu nging and the 
mighty wind is tearing the rigging a tl d  Bnapping the 
spars. Nevertheless, vessels that have l i ved through 
fifty yoars of such li fe are not uncommon. 

" Ligh thouses and b reakwaters tell enough of the 
fury of the sea to ridicule · an y p retense of hydrostatic 
pressures arou nd shi ps excopting in sti l l  water, or that 
n aval constructors build ships dependent on the water 
pressure to keep the cargo from bursti n g  out the sides, 
or tha� water is the natural element of s h i ps in the 
caressing sense used by the good people w h o  object to 
ship rail ways as snares of destruction. 

" It therefore follows that a ship resting on blocks at 
short i ntervals, along the keel and bilges, is ade
q uately s u p ported, and that if borne o n  a su itable car
riage over a smooth and rigid road way, it will make 

the journey with as m uch ease 
as under the most favorable con
ditions afloat, or, g e n e r a  I I  y 
speaking, that a ship is as well 
adapted to t raveling by rai l as 
by water. 

" Th e  Ch ignecto ship railway 
will  soon be an accom plished 
fact. Others wil l  quickly fol
lo w, and it takes no gift of 
proph ecy to foresee the·  time 
when every isthmus will  pass 
ships d ry shod, if  n eed be, and 
when inland cities will be open 
to navigation with rails, and the 
freight car and the ship will 
occupy adj oining sidings at the 
warehouse and factory. It is not 
beyond belief t�at a twentieth 
century siege may b e  conducted 
by war vessels on tem porary 
roads, opposed by traveling fort
resses on strategic railways that 
defend every approac h . "  

••• 
Hydraulic Electric Lighting'. 

The H artford , Con n . ,  Electric 
Light Company h as nearly com
pleted a n otable undertakin g for 
utilizing the fine water power of 
the Farm in gton River, where
with to operate their cen tral s t a
tion, from w hich is d i s tributed 
current for both light and power 
throughout the city of Hartford. 

'fhe new article in quest.i on is 
the N e Plus Ultra R o c  k i n  g 
Chair, the invention of Mr. A. R. 
Watson , and is now on exhibi
tion at Cran e Brothers' m am
moth jewelry store. Mr. Wat
son's idea is that t h e  rocking 
chair should stand for comfort ; 
but the ordinary rocking chair, 
thou gh surpassing every other 
i nvention of man for its COlli
fortab le  features, does not em
body everythi n g  in that li ne. 
It has been Mr. Watson's pleas
ant pr ivi lege to supp ly some of  
these m i ssi ng adjuncts. Ch ief 
of these is the temperature regu
lator. Underneath the chair is 
a s mal l bell o ws. This is  ope
rated by the rocking of t h e  
chai r, a n d  is  connected with a 
b rass tube which extends u p  the 
back of the chair and slightly 
above it ,  where i t  curves down 
and ends d irectly over the occu
pant's h ead. When sitting in 
th is chair :wd rocking, a gentle  
but i n vigorating breeze is d i f
fused over the entire person from 
the tube. It is especial ly agree-

PORTRAIT OF Co-LUMBUS BY SEBASTIAN DEL PIOMBO RECENTLY DISCOVERED AT 

COMO, 

Under contract with the Farm
i ngton River Power Com pany, 
which owns th e dam, a bout 300 
feet long, across the Farmingto n  
River, nearl y ten miles from the 
city, the Electric Light Oom pa
ny has erected a s tation with a 
full e q u i p m ent of d ynam os, etc. , 
and w i l l  h ereafter furn ish t h e  
cu rrent f o r  a l l  t h e  city street 
ligh ts and for power purposes 
from that station. 

able to bald-headed men, and an 
air shower bath of this nature m u st be very p leasant 
for any one on a warm day.  But the ingenious Mr. 
Watson is determined that h is chair shall have all  sea
sons for its own , and next fall he w i l l  add an attach
lUent u n d er the bellows consisting of a kerosene or gas 
heater, w h ich will so warIl). the current of ai r t h at t h e  
fortun ate o w n e r  of  o n e  o f  these chairs w i l l  fi nd i t  as 
usef u l  i n  w i nter as in summer. A litt le  scent bag con
cealed in the bellows perfumes the air delightfully, 
whether i t  is hot or cold. The air current in the sum
mer wi l l be found excellent for disClouraging the atten
tions of flies and mosquitoes, and that the bald-h eaded 
man llI ay take his afternoon nap i n  it undisturbed, Mr. 
Watson has concealed a spring and the necessary 
mechanism under the bellows, so that it  m ay be wound 
up l ike a c l ock and run t wo hours, rocking the chair, 
and, of cou rse, working the bellows. A music box in 
the back,  which plays the n ation al airs, completes the 
improvemen ts to date, though so long as Mr. Watson 
is  spared his m ental faculties, no m an can tell when 
others may follow. 

As we said ,  the contrast between the invention s of 
the two neighbori n g  States of Iowa and Mil1neeota is 
truly striking. But how much more will thl)se of 
Minnesota do for the cause of civi l ization ? For in
stance, how m uch greater will be the i nflu ence for good 
of  the Watson h ot and cold air rocking chair than w i l l  
b e  that of a hym n  book which holds a, quart-or even 
two quarts t 

but fro m  i ts  art history, as it was painted by Sebastian 
del Piombo.* It was formerly regarded as an heir
loom i n  the fam i l y, now extinct, of t b e  Gi ovios, and 
was i n  the possession of the w riter Paul Giovio. who 
refers to it i n  h is works, and had i t  en graved. O n  the 
fail ure of the m ale  branch of the Giovio fami l y, the 
portrait passed, two gen eratio ns ago, t o  the De Orc b i  
fam i ly, a n d  is now i n  t h e  possession of Dr. De Orchi, 
of Como. -Illustrated London News. 

.. f . . .. 
The Ship Railways of the Future. 

In a paper latel y read by John F. O 'Rourke on the 
Chignecto sh ip rail way, before the American Society 
of Civil E ngineers, the author said : 

. . This wil l  be the fi rst appl icati on of rails to naviga
tion, and Canada has secu red the honor by guaran 
teeing for twenty years an an n ual sum equal to one 
two- thousandth the yearly recei pts of the New York 
C ustom House. As when built i t  will, most likely, be 
self-supporting, Canada m ay be said to h ave purchased 
the honor with a little acco mmodation. 

" If ship rai lways will do all  that is claimed for them. 
and it is morally certain that they w i ll , a new era is 
about to open in tran sportation . A sh ip is not a fish, 

* SebastJaDo del Piombo was born ill Venice in  148ii, nnd died at Rome 
in 1547. He was especially celebrated as a portrait painter, bis likeness 
of Andrew Doria, in the Doria Pal ace, at Rome, bei ng one of his best 
known works. He also acquired fame as a painter of the portraits of the 
rolonnM lind of Popes Adrian V •• Clement VII . •  lind Paul ill. 

Six dynamos are n o w  in opera-
tion, supplying 250 street l ights. 

Four m ore are to be added, w h i ch w i l l  then gen erate 
enough electricity to su pply the rest of the street l ights, 
two hundred of wh ich are yet s u pplied from dynamos 
operated by steam i n  the station on State Street. It 
is intended to add a large generator of 300 horse po wer 
for su pplying electricity for power purposes. 

The fall over the dam is 19% feet, and the volume 
of water about two feet deep. The force is esti
mated to be equal to 1,000 h. p. The 8 u ppl y of water 
is considered to be u n failing. and far in excess of any 
possible futu re requirements of the lighting com pany. 
To convert this great power from the river, six Rodney 
H u n t  horizontal water wheels are used, with a capa

city of 800 h. p. , and the po wer is conveyed to the dyna
mos by shafti ng and belts . 

To convey the electric current to the city, 500 poles, 
varyi n g from 40 to 70 feet high, have been erected, car
rying eleven wi res. The water power at the dam is  
very stea:dy, and im provement in the city lights sup
plied from this source is already perceptible. 

Parasitical Plants. 

The author proves that a parasite growing on plants 
of the Strychnos genus con tai ns n either strychnine nor 
bruci ne. 1'he m istletoe growing upon the oak does 
not contain the blue tan n i n  of the l'ttter, but excl u 
sively a green tannin.  I n  l i k e  manner o t h e r  parasi tes 
are show n not to absorb the pecul iar principles of their 
hosts.-A. Chatin . 
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AN IMPROVED RAINWATER CUT·OFF. 

The de"vice sho wn in the illustration, which has been 
pate n ted by Marion N. Ooe, of New Orleans, La. , is 
Jesigned to prevent the flow of water from sheds or 
roofs i n to the tanks or cisterns until a sufficient quan
tity o f  rain has fallen to wash away the d ust and dirt 
from the roof. This cut-off acts automaticall y, and 
also serves to prevent the passage of bi rds, rats, and 
insects :into the cistern . Fig. 1 is a broken side ele va
t i 6 n  of t h e device with the parts in position, and Fig. 
2 shows another appl ication where the overflow pipe 
serves as a waste pi pe. In the bottom of a conductor 
of the usual d escri ption is an openi n g, in the lower 
eud of which a gate is fixed u pon a transverse rod, the 
gate fitting so that the water flows read i ly  over it  
w hen the gate is closed . On the o uter end of the rod 
on which the gate is pivoted is a lever weigh ted at one 
en d to norm ally raise the gate, the opposite end of the 
lever h avin g an eye, through which extends a vertical 
rod connected w i t h  a frame pivoted on a bracket con
nected w i t h  the conductor. Fixed to the side of an 
enl argHd portion of the spout beneath the cond uctor is 
a frame throll gh wh ich extend drum-carrying shafts, 
one shaft havi n g  a pin ion meshing with a gear on the 
other shaft to tran smit a slower motion thereto, and 
the latter shaft having a rope attached to its drum, 
the rope extending downwardly through the frame and 
having a weigh t attached at its lower end. Fixed to the 
other shaft is a waterwh eel arranged beneath the open
ing in ihe con d uctor. "W i t h  the device i n  i ts normal con 
cl i tion, as shown i n  Fig. 1,  the water falling upon a roof 
first  flows through the opening in the cond uetor u pon 
the waterwheel,  and b y  turning the latter winds the 
rope u pon the con nected drum shaft u ntil  the weight 
reaches the frame, the raisin g  of the free end of w hich 
actu ates th e rod connected w i t h  the lever ad apted to 
close the gate in the conductor. The water flo w in g 
through the conductor then holds the gate closed, 

cases in all , seven i n  the upper and three in the lower 
jaw, and in only one i nflammation followed b y  sup
puration occurred, and this quickly subsided_ In fif
teen cases dent ures were inserted with pins entering 
the sockets of extracted teeth. Two cases were shown 
at the Odon to-Ch irurgical Society of Scotland exempli
fying this method of treatment. This operation can 
h ardly be considered analogous to wiring bones to
geth er, as was suggested d u ring the d i scussion of Mr. 
Dall's paper, for this is done under antiseptic condi
tions impossible i n  the mouth, and, moreover, every 
effort is made to keep the wound aseptic afterward, 
w hereas in drilling the sockets are left open. Some 
objections to the operations are the risk of opening 
the antrum or the inferior dental canal and the diffi
culty of kee p ing the sockets clean .-Lancet. 

COE'S RAINWATER CUT· OFF. 

whi le, t h e  water being shu t  off from the w h eel, the 
weight falls, u n w i nding the rope from the drum, and 

leav i n g  th e  gate so that i t  rises when the flow of water 
through the cond uctor ceases. The length of time it 

i s  desi red to al low the water to run to waste may be 
regulated by the length of rope with its weight oper
ating the frame. w h i le, to close the gate qu ickly, tbe 
rope may be attached d irectly to the drum of the 
shaft carrying the water w heel. 

For further inform ation relative to this invention 
add ress M.  N. Coe & Co . , P. O. box No. 257, New 
Orleans, La. 

A Ne,v llIethod Cor Retaining Artificial Dentures. 

One of the great disc@ mforts of arti ficial dentures, 
where all the teeth have been lost and much absorp
tion of the gums h as taken place, is the constant tend
ency for them to slip forward . To overcome this  diffi

culty Mr. Will iam Dall ,  of Glasgow, h a s  developed a 
method of fixing dentures by m eans of two or more 
gold p i n s  attach ed to the u nder su rface, which enter 
holes either made by dri l l i n g  the j a w bone or left after 
the extraction of a tooth. In the former case the gum 
is first painted w i t h  a fifty per cent solution of cocaine, 
and the holes are d rilled by mean s of the dental engine . 
In the lower ja w  any p lace lllay be chosen between the 
symphysis  and the mental foramen, and i n  the u pper, 

almost anywhere, care, however, being taken not to 
pierce the floor of the antrum . Koch's solution is used 
as an antiseptic at the time of operati on and also 
prescribed as a mouth wash during healing. The den
ture is  applied a few days later, and is of course to be 
regularly removed for the purpose of clean ing. He 
believes that the bone forming the walls of the socket 
becomes . sclerosed, and that there is little danger of 
necrosis. Where the holes or sockets result from the 

extraction of teeth , the gold pins have si mp l y  to be 
fixed to th e  dentu re, and in all cases it  is  i mportant 
that they should be parallel. 

During the last three years Mr. DaIl has drilled ten 

. ' . .  
To Color Brass "\Vork. 

A beautiful violet color is imparted to brass work by 
the app l ication of chloride of an timony, says a writer 

i n  Work. Get the work perfectly bright and clean by 
the usual methods, either i n  a lathe or by d i pp ing, etc. ; 
heat it over gas-flame or spirit-lam p, so that water will 
steam off it but not fizz, and then apply the chloride 
of antimony l iquor with a piece of rag or pad attached 

to a piece of wood ; when the metal has assumed au 

even color, polish by rubb ing with a soft cloth perfect
ly clean and d ry, and protect with a coat of clear 

lacq u er. Should you prefer a darker color, use either 
of the follo wing recipes : (1) To one part oxide of iron, 
or iron filings, add one part arsenic and 12 parts hy
droch loric acid. Dissolve the oxide of iron or filings 
in the acid , then add the arsenic, strain and bottle for 
use. (2) One pint of strong vinegar, one ounce of sal
ammoniac, one-fourth ou nce arsenic, one-h alf ounce 
alum ; dissolve in the vinegar and bottle. These mix
tures are to be applied i n  t.he same way as chloride of 
antimon y, and, as you are doubtless aware, the ult.i
mate s hades may be varied by treati ng with various 
l acquers. I n  all cases the work shoul d  be polished 
with a dry cloth immediate ly the desired color is ob
tained, and i n  the case of the two latter recipes the 
work should be lacq uered at once ; but with the chlo

ride of an timony this is not essential . W-ith regard to 
Florentine bronze the only recipe I know of is the fol
lowing : The work h aving been finished bright and 
clean is covered with a coating of copper. Now make 
a paste with Span ish brown 12 parts, and black lead 1 
part, in hot water. D issolve a .. mall quantity of oxal ic 
acid-say as m uch as wi l l  fit on a sixpence-to 
one-half a pou n d  of other ingredien ts, also in hot 
water, and thoroughly m i x  the whole ; thin with hot 

water to a workable consistence and apply with a soft 
brush. When dry, pol ish with a medium brush. This 
done, t h e  work is ready for lacquering, a pale lacquer 
being employed. 

. ' . , . 
Telephoning in French. 

The IJondon and Paris telephone seems to be destined 

to have a far less or, at any rate, a considerably less 
usefulness than was at first expected of it, for a very 
peculiar reason. The telephone can indeed transmi t 

soun d ,  but it cannot enable a person who understands 
written French to understand s poken French, espe
c ially through a telephone. Something, some unde
fined, intangihle d ifficulty, was speedily d iscovered by 
persons usin g  th e telephone for the first time, and who 
at first laid their inability to hear to the telephone, 
but the sound was well defi ned ,  and i n  understanding 
the mother tongue there is no difficulty. It  is on ly 
when English men accustomed to corres pond or tele
graph in French atte m p t  to speak or hear it that the 
difficulty-one well known to every visitor to foreign 
lands-comes into play. 

Un til, therefore, our teach ing of French is reformed, 
which we hope will be soon, or until i ntend ing users 
tak e lessons in pronn nciation , they will  evidently have 
to content themselves with telegraph i n g  as before, or 
with having an i n terpreter at the other end who can 
un derst.an d .  After all the trou ble to obtain an abso
l u te sound-proof chamber for isolating the stock ex
change men, what a curious result  it would be to be 
forced to em p loy an intermediary si m ply because the 
tele phone will not tal k the French of S tratford-atte
Bo we !--Electrical Engineer. 

.. , 0 ,  .. 
A TOY BIRD FOR CHILDREN. 

The device shown in the engraving is designed to 

cl osely resemble a bird suspended by an elastic cord, 
and which may be made to appear to fly. It has 
been patented by Mr. Abraham Pugsley, of James
town, R. I. l!'i g. 1 shows the bird with its wings 
spread , and Fig. 2 is a broken top view with the wings 
closed. Eac h  wing consists of a front plate or stri p 
and a flexible connection secured thereto and to the 
body of the bird, the flexible portion being usually 
made of cloth, and crim ped o r  crinkled to reliemble 
feathers. The plate is curved i nwardly toward its 
inner end, and a cut- off diagonal portion is pressed 
u pon by a spring to hold the wing closed. The plates 
are pivoted near their inner ends, and have notches 
from which extend grooves in which the suspending 
cord is held. The inner ends of the wings are cov-

ered by a plate, which also supportR the w i n gs and 
the spring wh ich p resses against them, and the pin 
around which th e  suspending cord is passed. The 
suspend ing cord is doubled in the center and secured 
to an elastic cord terminating in a fin ger loop or ring, 

Q 1 

2 

PUGSLEY'S TOY BIRD. 

each member of th e  cord being passed throu gh a notch 
of the cover plate and around a pin in o pposite di
rections, the ends of the cord bei n g  secured in notches 
of the wing plates, the wings being opened to their 
full length hy pulling u pon the suspending cord. The 
bird is properly balanced by filling a hole in its body 
with lead or some heavy substance suitable for bal
last. By taking ho ld of the finger loop and raisi n g  
a n d  lowering t h e  hand, a n d  giving i t  other m ove
ments, the bird may be made to sail through the air i n  
very good imitation of the flight of a real bird . 

• • • I • 
A COOLER FOR HOLDING MILK CANS. 

The ill.ustration represents a con venient receptacle 
for holding milk cans for cooling their contents, at 
the same time providi ng for the escape of ani mal heat 
from the milk. The construction forms the s u bj ect of 
two paten ts granted to Mr. Wil liam W. Con der, of 
Ti l lamook, Oregon. The m i lk-holding vessels are pre
ferably u nited at the bottom to form a common recep· 
tacle, h eld in the tank by hooks and staples, the milk 
being cooled b y  w ater bein g ad m itted throu gh one 

pipe and flowing off by the other pipe. Upon the u n
der side of the tank cover are dependin g flanges adapt

ed to fit closely upon the milk cans or milk-receiving 
vessels, and serve as covers th erefor, and each of the�e 
covers is connected by a bran ch p i pe with a central pipe 
projecting u pward through the cover, such central pipe 
being shown as communicating directly with th e cen
tral cover. The central pipe is  provided with a su i t

able scre w-threaded cap, as shown in the small view, 
and when such cap is removed , the ani mal h eat from 
the m ilk in the various receptacles passes off freel y. 
The cover is hinged to the tank by means of a rod 
pi voted in su itable keepers, · ach end of the rod bei n g  
bent t o  extend a t  t h e  side o f  the cover, t o  wh ich i t  i �  
attached by eyes. On o l l e  side of t h e  cover t h e  rod is 
also formed into a depen ding arm h avin g  an eye which 
interlocks with an eye in another rod, the lower end of 
the latter rod bei n g  pi voted by a screw to the rear s ide  
of the tank, while i ts  upper end is bent  to  form a crank , 

CONDER'S MILK COOLER. 

the w hole forming a simple hin ge and han dle, by w hich 
the cover may be raised and lowered . With th is con

struction the flowing water causes the milk to be cool
ed quickly and the cream to rise rapidly, it being de· 
signed that the water shall be admitted to t.he tank 
through the lower pipe to strike first against the bot

tom of the milk receptacle and flow out near its top. 
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Cutting a Millimeter Thread with an Inch Leading 

Screw. 
cacy of metallic mercury finely diffused through the 
soil in killing phylloxera or any other small insect 
remaining within its reach for any length of time. In 
another paragraph of the same bulletin he makes use 
of the expression, .. A soil column of six or eight inches 
depth, impregnated with the mercurial vapor by inter
mixture with • blue mass,' will effectually prevent," 
etc. In other words, the mixture is spoken of as a 
simple mechanical operation, and I was not hitherto 
aware that there was any difficulty with that phase of 
the application. I was not at all favorably impressed 
with the remedy at the start, and the experiments 
made later by Professor Hilgard and his assistants 
failed, in a large majority of cases, to produce the 
expected effect. Mr. Bauer's original idea was to place 
a small quantity of the mixture about the base of the 
vine. to prevent the underground forms from crawling 
up, the vapor killing all individ uals which attempted 
to do so. The obstacles to success are, in the first 
place, that by no means all of the lice crawl up the 
main roots, but issue from the ground from rootlets 
near the surface and crawl away to other vines ; and 
in the second place, that soils of differing characters 
have very different powers of absorbing the mercurial 
vapor, becoming impregnated to different degrees or 
not at all. 

Cutting Glass Again. 

To the Edit01' of the Scientific A merican ,' 
The :;;im plest way to cut a bottle by heat that I have 

found, is this : Take ordinary wrapping twine and put 
two strands around the bottle where cut is desired, 
tying a hard knot and cutting ends close. Then take 
kerosene oil sufficient to wet the strings well, apply a 
l ighted match, rotate the bottle rapidly so as to keep 
heat in a narrow band ; in a moment plunge into cold 
water, and the bottle cracks off smoothly. 

I made a plunge battery of 26 cells in this way out 
of large mucilage bottles and did not spoi l  one of them. 

H.  A. D OBSON, M.D. 
Washington, D. C. , April 17, 189 1.  . ' .  � . 

How to Clean a Plaster Cast. 

To the Editor of the Scientific Ame1'ican,' 
To the quest,ion asked, How to clean a plaster cast ? 

I have never seen the following recipe given, which 
has been most highly recommended to me by an inge
nious man who has sp",:u." his life so far in the working 
of plaster. 

If a cast has not been painted, oiled, or waxed, and 
allowing it is a hust or statue that is to be cleansed, 
invert the figure, and from the bottom fill it with 
water, free from iron, and allow it to filter through the 
plaster. After the filtering process has gone on for a 
sufficient time, and the outside surface occasionally 
washed with water and a soft brush, it will be found, 
after the plaster has dried, that all of the dust has 
passed from the pores of the cast and it is again 
restored to a whiteness that cannot be gotten in any 
other way. 

I have not had occasion to try the above recipe, but 
send it to you in full confidence that it will do what 
my informant claims. WILLIAM COUPER. 

Studio Ball, Florence, Italy, April 9, 1891. 
'4 4 . '  .. 

Mathematical Curiosities. 

']'0 the Editor of the Scientific American ,' 
I send you a few of what might be called mathemat

ical curiosities. To any of your readers who have not 
seen them I think they cannot but be interesting. 

1. A finite quantity to the zero power is equal to 
unity. Take 6 as the finite quantity. Then 6° = 1, 

6 61 
since 1 = 6" = 6i = 61 -1 = 6°. 

2. The zero root of a finite quantity is equal to in
finity. Take 6 again. Then .va = co, since Va = 60\ ; 
but ! = = . '. 61 = 600 = co. o 

3. The infinity root of a finite quantity is equal to 

unity. Take 6. Then \16' = 1, since V6 = � ;  hut 
1 1 
iii = 0 . '. � = 6° = 1 .  

4 .  Infinity multiplied by zero is  equal to a finite 

quantity. Take 6. Then co . 0 = 6, since 0 = � . "  co 
co . 0 = 00 . J!.. = 6. co 

West Point, N. Y. 
• • • • • 

GEO. D. GUYER, 
Cadet U. S. M. A. 

AlulDinurn at Boonton, N. J. 
To the Editor of the Scientific Amel'ican ,' 

I have seen in your journal of April 4 the article 
credited to the Cleveland Plain Dealer, in which it was 
said : .. In the spring of 1890, Eugene Cowles, of the 
Cowles Smelting and Alu minum Company, notified 
Mr. Hunt that a concern in Boonton, N. J., was manu
facturing pure aluminum by the Hall process, and on 
this hint the New Jersey company was investigated, 
owned up, and deslsted." This appears to have been 
part of an affidavit of Mr. Alfred E. Hunt, president of 
the Pittsburg Reduction Company, and the statement 
seems to have been made of some use in a law suit. 

There is but one concern in Boonton which manu
factures aluminum in any way, either as .. pure alumi
lI u m " or as an alloy. That concern is the United 
States Aluminum Metal Company, of which I am presi
dent. That company has never manufactured " pure 
aluminum by the Hall process,"  and has never, to its 
knowledge, been " investigated," has not " owned up," 
and has not " desisted."  

If Mr. Hunt  made this statement, he  ought to  take 
it back in the manner In which it was made, and cause 
the retraction to be as widely published as the state
ment. I shall write him to this effect. But without 
reference to what he may do in the matter, I trust this 
denia.l may be given the same publicity in your journal 
as was given the article referred to. 

W. T. BARNARD. 
President U. S. Aluminum Metal Co. 

Boonton, N. J. , April 20, 189 1 .  

A Good Use Cor Old Tin Cans. 

It is possible that many who possess a screw-cutting 
lathe with a leading screw of so many threads to the 
inch may wish to use it for cutting millimeter sl'rews. 
While, of course, it is too much to expect that the ab
solute value of the millimeter, as given in terms of the 
inch, can be obtained by ordinary change wheels-and 
this is not of great importance, since, among other rea
sons, the two determinations of the value of the milli
meter in inches differ by one part in a hundred thou
sand-yet it may not be well known that a most re
markable degree of accurac;y may be obtained with 
wheels in ordinary use. After some trouble I lighted 
upon the following numbers, which, with a leading 
screw of eight threads to the inch, give as a result 
25'3968, whereas the inch is 25 '3995 millimeters. The 
wheels are 28 on mandrel. 100 and 36 on stud, and 32 
on screw. The error would, therefore, with a perfect 
lathe, be less than one part in nine thousand, so that 
a screw cut in this way would for almost all purposes 
be correct ; in fact, it is doubtful if in the case of short 
screws many lathes could be trusted to cut inch threads 
more accurately. For leading screws of other pitches, 
such as 4, 5, 6, or 10 threads to the inch, the wheels can 
easily be altered so as to give the same result. 

Of cour8e it may be the case that this or an equally 
good arrangement is known to some ; but as I had to 
start working out the combinations of thirteen wheels 
taken four together, in which each combination con
tained six sub-combinations, in ord er to obtain the re
sult. it is possible that it may be appreciated by those 
to whom it may be of use, but who would rather be 
saved so much trouble. C. V. BoYs. 

Royal College of Science, London. 
P. S.-It may be worth while to add that the wheels 

taken in order-
28 . .  11)() • • 36 . .  3!1! with 8 threads to the inch. 

are the same as 28 . . 32 • .  36 •• 100 u 8 - " 
or BS 7 . . 8 . . 9 . .  !l!5 " 8 
or 8S '7 • .  8 . . 9 .  . 10 "  20 " 

where the followers or multipliers are printed in italics. 
The last sequence of figures is sufficiently curious, and 
is one that can easily be remembered.-C. V. B.
Nature. 

• ' I '  • 

The Mercury Cure Cor Phylloxera. 

PROFESSOR C. V. RILEY, 
Department of Agricultu re, Washington, D. C. : 

The SCIENTIFIC AMERICAN, of this city, published, 
the 10th of June, 1885, that Mr. John A. Bauer, of San 
Francisco, Cal. ,  had found a sure and cheap preven
tive of the ravages of the phylloxera, which consisted 
in the application to the vine plant of a compound of 
half an ounce of quicksilver in very minute particles 
and an equal weight of pulverized clay. The quantity 
of the mixture had to be half an ounce for each plant. 
The journal added that the remedy was simple ; that 
it could be prepared, assayed for several purposes, and 
applied without danger or technical skill. 

I consequently wrote to my friends, Mr. John B. 
Prat and Mr. Paul Grinan, of Barcelona (Spain), on the 
subject, and I invited them to give a. trial to the im
portant discovery of Mr. Bauer. 

Mr. Prat wrote to me subsequently what follows : 
" I  have the deep regret to inform you that our 

friend, Doctor Grinan, has tried for one hundred times 
at least to prepare the anti-phyl loxera compound dis
covered by Mr. Bauer in San Francisco. He, Mr. Gri
nan, has used all the means that science and experience 
advise, but to no avail, because he has not been able 
to obtain the assimilation of the mercury and the clay. 
There must therefore exist either an especial machine 
or an ingredient unknown 80 far to us for making the 
anti·phylloxera preparation, and we earnestly beg ,)f 
you to inquire about the matter and inform us." 

I consequently wrote to Mr. Bauer on the 3d of last 
March, and up to this day I have not received an 
answer whatever. 

A friend of mine, Mr. MacArdle, who knows you by 
your high reputation as the best j udge in the phyllox
era question, has advised me to take the liberty of con
sulting you on the matter, and it is for this reason that 
I come to beg of your extreme kindness the favor of 
informing me how can my friends in Barcelona succeed 
in making the compound inventerl by the above·men
tioned Mr. Bauer, or whether there is any other prac
tical and easy way of destroying the dreadful phyl
loxera. 

Thanking you earnestly in advance for your trouble, 
I beg to remain, sir, yours very respectfully, 

JOSEPH DE SUSINI. 
New York, April 7, 1891. 

I regret that I can give you no more definite infor
mation as to the method of preparation, but in view of 
the comparative success of the latest French work 
with the American vine and bisulphide of carbon 
injected subterraneously, and in view of the discourag
ing results of Professor Hilgard's California experi
ments with Mr. Bauer's mixture, it seems to me that it 
would be harrlly worth while lor Dr. Grinan to spend 
any further time with this mercury preparation. 

April 14, 1891. . ' . . . 
Good Roads. 

At a recent meeting of the Engineers' Club of Phi
ladelphia, Mr. Thomas G. Janvier read a paper on 
. .  The Engineering Features of the Road Question. " 

This branch of the road question should be divided 
into three parts : 1 st. location ; 2d, preparing the 
road-bed ; 3d. laying the pavement. 

Location.-The item of expense should be well con
sidered. In this connection, grading, land damages, 
etc. , should not be overlooked. The line should be as 
direct as possible, remembering that IJ slight deflection 
to the right or left, or au easy curve, might save con
siderable expense in the matter of excavation, em
bankment or bridging. The grades should be made as 
easy as possible, not exceeding seven feet per hundred, 
or less than eight inches per hundred feet. Excessive 
excavations and embankments should be avoided. 

The full width should not be less than forty nor more 
than sixty feet, but the paved portion need only be 
from eighteen to twenty -four feet. 

The road-bed, or sub-grade, should have the same 
shape as finished grade. 

Pavement.-If intended for very heavy travel, the 
Telford pavement should be put down, but if for or
dinary travel, McAdam will answer. The difference in 
cost of these two pavements is but slight, and the Tel
ford being much superior, should be given the prefer
ence. 

A Telford or McAdam road thoroughly constructed 
and properly maintained will never need reconstruc
tion. The best system of maintenance is that of con
stant daily attention and repairs. All dirt roads inter
secting a paved road should be paved several hun
d red feet from the intersection, in order that as little 
m u d  and dirt as possible shall be carried on to the 
paved road. 

Important points to be observed for keeping a road 
in good condition : 

1. All dirt and mud removed as frequently as possi
ble. 

2. The entire drainage system carefully maintained. 
3. Constant daily repairs and patches wherever and 

whenever ruts or depressions begin to show. 
4. Careful sprinkling three or four times a day in 

dry  weather. 
5. The frequent use of a two-and-a-half-ton roller. 

.. I . ' " 

Soap Cor Metal Work. 

To preserve rosebushes, cuttings, or any tender plant 
j ust set out from crickets or any winged bugs, cut out 
the top and bottom of tin cans and place the cylinder 
over the plan ts, and keep them there till the plants 
get strong enough to resist the attack of bugs. 

Reply by Prof. C. V. Riley.-I have your letter of the 
7th of April, referring to Bauer's quicksilver remedy 
for grapevine phylloxera. This remedy was proposed 
in 1884 and attracted considerable attention at that 
time. So far as I am aware, Mr. Bauer has not pub
lished his method of mixing the earth and the mer
cury. In Bulletin No. 18 of the Agricultural Experi
ment Station of the University of California, published 
October 1,  1884, Professor E. W. Hilgard, in treating of 
this remedy, says there can be no doubt as to the effi-

The soaps Ulsed for cleaning metal work usu8,lly con
sist of mixtures of vaseline, oleic acid, and fat, mixed 
with a small quantity of rouge. When freshly pre
pared, they leave n othing to be desired ; but, unfortu
nately, such mixtures soon tu."n rancid, and become 
unfit for use. A new soap for metal work, which is 
stated to be free from this objection, is made from co
coanut butter in the following way : 2 ·5 kilogrammeb 
of the butter are melted in an iron vessel, together 
with a little water, and to the mixture is added, with 
constant stirring, 180 grammes of chalk, 87'5 grammes 
of alum, 87'5 grammes of cream of tartar, and 87'5 
grammes of white lead. This mb:tnre is then poured 
into moulds and allowed to solidify. The soap so ob
tained is made into a paste with water and rubbed 
over the metal to be cleaned, and finally removed by a 
dry rag or chamois leather. 
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LARGE SHIPMENT OF AMERICAN LOCOMOTIVES TO 

AUSTRALIA. 

Sending locomotives to Australia is nothing new in 
the history of American industrial development. 
Many have gone there as well as to other British col
onies. B u t  stren uous attem pts have been made of 
late to d i rect this trade to English shops ; a plant with 
English machinery and models has been established on 
the ground, with the avowed purpose of remodeling 
the English type of locomotive to suit the conditions 
of Australian service, and comparative trials have been 
made between American and English construction. In 
the face of this, that a large order should be sent 
hither is an interesting fact. The locomotives shipped 
by the Baldwin Locomotive Works on the steamer 
Henley to the government of N e w  South Wales are 27 
in number, while the total order received by the Bald
win Works amounts to 47 locomotives in all .  Of  the 
tirst lot, fifteen are light tramway locomotives intended 
for passenger service on the Sydney tram ways. The 
other twelve are heavy passenger locomotives of what 
are known as the ten·wheel type, with three pairs of 
driving wheels and a four-w heeled leading truck. 
T'"l ey have se parate eight· wheeled tenders. The gen
eral dimensions of these locomotives are as fol lows : 
'fotal weight in working order, excl usive of tender, 
about 125, 000 pounds ; weight on forward truck, 28,000 
pounds ; weight on driving wheels, 97, 000 pounds ; ap
proximate weight of tender with full supply of coal 
and water, about 80, 000 pounds ; cylinders, 21 i n .  
diameter b y  2 4  in.  stroke ; d rivi n g  wh eels, 6 1  in.  dia
meter ; gauge of t rack, 4 ft. 8� i n . ; water capacity of 
tender, 3,600 gallons. The boilers are of steel, 62 in .  
diameter, with copper fire-boxes, copper stay-bolts and 
brass tubes. They are covered with m agnesia sec
tional lagging si m i lar to United States dynamite 
cruiser Vesuvius and other United States war vessels 
of recent construction. The driving-wheel centers are 
of wrought iron forged by a novel process developed 
at these works. The truck a n d  tender w h eels are 
stel'll-tired.  The engine an d tender are fi tt.ed with 
Westinghouse equal ized pressure d river brake fixtures, 
which are actuat.ed by brake equipment supplied by 
the Westinghouse Air Brake Com pany, limited,  of 
London. As most of  the locomoti ves on the New 
South Wales rail ways are equi pped with the English 
apparatus, i t  is preferred to that m ade at Pittsburg. 
The dri ver and tender brakes �an also be operated by 
powerful screw apparatus. The reversing gear iR 
operated by a screw, in accordance with the English 
practice. The locomotives are also equipped w ith 
United States metallic packing, Nath an sight-feed 
lu bricators, special l u b ricators for oil ing the d riving 
boxes for high·speed service, and other latest i mprove
ments. 

The service for which these engines are intended is 
described by t h e  fol lowing extract from a letter fro m 
the Secretary for Rail ways : " The sharpest curve on 
our road is 528 feet rad ius (uearl y 11 deg). The steep
est grade is 176 feet per mile. It is  proposed to haul 
with this engine trains  weighing 152 gross tons (340,500 
lb. ) up long grades of 130 feet per mi le. This would be 
the usual train ,  and we expect it to be hauled up this 
grade at about 22 miles per hour. Occasionally the 
train would have an additional car, making the load 
wi thout engi ne a n d  tender 176 tons, or 394, 240 lb. 
These loads include a full  com plement of passengers, 
mail and baggage. The cars are all on trucks or 
bogies. 

" The regular load u p  the 176 feet grades would be 120 
gross tOllS (269,000 lb. )  without engine or tender. These 
grades are free from very sharp curves, and therefore 
in practice a greater proportionate load can be hauled 
than on the 130 feet grades. It is therefore expected 
that occasionally an extra car could be han dled, m ak
ing the total weight of the trai n 144 gross tons (322, 500 
lb.) without engine or tend er. " 

An en gineer, Will iam Rhodes, of the Baldwin Com
pany will su pervise the erection and trials of the loco
moti ves in New South Wales. 

Joh n H.  Converse, of Burnham, Williams & Co. 
(Baldwin Locomotive Works) in  a recent conve rsation 
with a representative of the SCIENTIFIC AMERICAN 
said : 

.. There is not anything particularly novel in the 
dirlllmsions or construction of the 10comotives which 
we are shipping to the government of New South 
Wales. As far back as 1877 we exported locomotives to 
Australia. The American type of locomotive is un
doubtedly the best type for Australia, and no one 
knows this better than the Austral ians. 

. . This is proved by the fact that usually when they 
want a l ocomotive they either order it  from American 
builders, or else have an English-bui lt  locomoti ve 
modified by American designs. The American loco
motive is peculiarly adapted for use in Australia on ac
count of the general topography of the coun try. The 
English locomoti ve has a plentiful lack of flexi bility in 
its make-up. It is a good engine in i n sular England, 
but not in continental Australia. The English loco
motive is made to run 8n short, straight, and level 
roads, and is inferior to the American locomotive 
wherever the topography of the country requires a 
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twisting and bending of the road, sinuous paths and 
sharp corn ers. 'fh e  Australian likes the superbly 
balanced American locomotive, the ease with which it 
accommodates itself to tortuous roadbeds. They like 
the accessible position of our cylinders, the good ' kite ' 
which t h e  sand boxes afford the driving wheels. And 
they know that on a good road the American locomo
tive is the equal of the English locomotive, while on a 
poor road the English locomotives are like the man 
who drove the hearse-they are not in it. As to rela
tive cost, from all the data that I can obtain, 1 am of 
the opinion that at present an American locomotive 
can be delivered in Australian ports at about the same 
cost as an English locomotive. " 

It may be said, however, that the relative cost of 
the two types, American and Engl ish, i!l not as i m
portant a factor in this discussio n  as adaptability. A 
locomotive that will fulfill the conditions of service 
easily fetches a fai r price, while a locomotive which 
will  not do this is costl y  at any price. It is only fair 
to add, lest a wrong inference should be given, that 
the English type of locomotive, though wholly un
suited to long, uneven and tortuous roads, such as, ob
tain in newly ,"ettled countries, is yet an ad mirable de
sign for the short and smooth and highly perfected 
road s of B ritain. It would be manifestly un fair to 
compare the work of English locomotives on American 
roads or American locomotives on English roads, but 
on neutral grou n d  Iike!South A merica, Japan and Aus
tralia, where both are asked to fulfill the same con di
tions, the same being quite unlike what they have 
been used to, there is an excellent opportunity to test 
the relative skill of the two designers. Not withstand
ing our tariff re6trictions, American locomotives have 
found a ready market in those regions, while in Oan
ada they long since drove the English type out of the 
market. 

It has been asserted, and without contradiction, that 
the E n glish locomotive burns less coal than the 
American. But the American locomoti ve d oes more 
work than the English . It could not reasonably be 
expected that locomotives pulling heavy loads on u n
even roads w i th high grades should be as saving of 
fuel as engines pulling less, for their weight, along 
smooth, sh ort, and perfectly constructed road-beds.  
The freight locomotive in England works under un
usually favorable conditions. Once it starts o n  its 
journey i t  hal! the right of way, and there is rarely any 
reason for stopping it. The American type has m uch 
more to conten d  with.  I t  draws a much heavier train, 
often 50 cars, or 4, 500, 000 lb. N or is that even a maxi
m u m  load. O n  the Pe nnsylvania it is sometimes 80 
and 85 cars. To start such a train and obtain a head
way of 40 miles an hour, it has been computed to re
quire a net pull (friction excl uded) of 243,000,000 foot
pounds, a force that would serve to have hauled the 
train quite three miles on the level. Having frequent
ly to stop, often to move off upon a siding to let pas
seuger trains go by, and runni n g  upon roads which, be
cause of their enormous length, it is almost impossible 
to keep in good repair, American locomotives are called 
upon to withstand frequent and severe strains. Eng
lish loco motives, when put to such tests, h ave failed 
signally ; nor do the English designers, even when 
forewarn ed that they must fulfill  such conditions, 
prove equal to the emergency, the trials between 
American an d English freight engines in South 
America and A ustralia · proving conclusively that 
those brough t u p  in the American school of designing 
most fully appreciate the serious nature of the ohsta
cles to be encounterf'd.  

A good illustration of the inadequacy of English 
locomotive designin� to fulfill  conditions of service on 
other than English roads was recently h ad on the 
Pennsylvania road, where an English locomotive of the 
compound type, built at large cost especially to com
pete with American passen ger service locomotives, 
was found unable to d raw the regular trains, nor was 
the boiler capable of evaporating as m uch water per 
pound of coal as the American-built engines perform
ing t.he same work. 

In the British colonies, as in America, it has been 
fou nd advisable, indeed most economical, to run heavy 
trai ns, the pre!lent tendency being to increase both 
load and speed . Whether this system is the best it is 
not the purpose of this article to inquire ; it is suffi
cient to state the fact that that is the character of the 
service demanded of the American locomotives now 
bei ng sent to New South Wales, and it is that kind of 
service that has reduced the average rate of freight 
service in America to less than half of  that of English, 
French and Ital ian roads, and about 65 per cent of the 
rate charged on German roads. In a recent discussion 
of  the relative heatin g  surface of American and Eng
lish locomotives, per ton of adhesion weight, the heat
ing 'surface of certain standard engines was given as 
follows : 

Pennsylvania, class A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,052 sq. ft. 
u '� A. anthracite . . • • . . . . . . . . . . . . . .  1,205 '" 

" P . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,330 
Chicago, Burlington and Quincy, class H . . . . • • • • . . . .  1,506 
Michigan Central, 10-wheel express . . . . . . . . . . . . . . . . . .  1,670 

The mission of these engines is to draw express 

trains of between 300 and 500 tons weight. With Eng
lish types the heating surfaces are as follows : 

London, Brighton and Sonth Coast. . . . . . . . . . . . . . . . . .  1,500 sq. ft. 
Webb Compound . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.451 .. 

Worsdell . . . . . . . . . . . . . . . . . . . .. . . . . .  � . . . . . . . . . . . . . . . . • •  1,139 6' 

But it m ust be remembered that English train loads 
scarcely average 200 tons. 

• l e I  • 
A. New Discovery Wanted. 

.. It does not appear at all probable that electric 
lighting, carried out on the presen t  lines on a large 
scale, will ever be cheaper than gas lighting. Its supe
ri ority in so many other respects to gas lighting may 
ultimately lead to its very general adoption, but it 
must be obvious to everybody that complete success 
cannot be hoped for unti l some entirely new system, 
by which a greater proportion of the available energy 
is converted into light, has been d iscovered. In a gas 
flame not more than one per cent of the energy con
sumed appears in the useful form of light ; and in the 
electric arc (our most efficient form of arti ficial l igh t), 
the proportion of useful effect is only raised to 2 or 3 
per cent. The remaining 98 or 97 per cent being below 
the limit of the visible spectru m. is wasted in the form 
of invisible heat. Light waves produced by combus
tion or incandescence are invariably accompanied by 
an enormously larger proportion of waves of a lower 
pitch, which merely produce heat ; or as Dr. Lodge 
puts it, • it is as though. in order to sound some little 
shri l l  octave of pipes in an organ , we were obliged to 
depress every key and every pedal, and to blow a 
young hurricane. '  The writer just  quoted also pre
dicts that a boy turnin g  handle could, with his energy 
properly directed, produce as m uch light as is now pro
duced by the consumption in m assive mechan ism of 
large quantities of f u e l . ·' 

Certain recent investigations by Langley and Very 
with spectroscopic and thermal estimations were made, 
and the result was to show that t h e  whole of the radi
ant energy of the firefly lies within the visible spectrum .  
N o  radiant heat, below t h e  red e n d  of t h e  spectrum; 
could be detected by th e bolometer, an i n strnment 
w hich has proved sufficiently delicate to measure the 
thermal radiation from the moon. It was concluded 
that insect light is associated with about .h part of 
the heat which is ordinarily associated with the radia
tion of flames. . .  Nature thus prod uces light at about 
4h part of the cost of the energy which i s  produced in 
the candle flame, and at but  an insignificant fraction 
of the cost of the electric l ight ."  

'fhese investigations of  Langley and Very are of the 
greatest interest as showi n g  that the attain ment of an 
enormously higher efficiency in the production of arti
ficial light is contrary to no law of nature, and may 
suggest a system of electric lighting destined to super
sede the enormously wasteful methods at present in 
use.-Electl'ical Review. 

.. j . , ,, 
Electrical Properti<:1J oC Semi-permeable Walls. 

A. semi-permeable material, according to Ostwald, is 
a material which permits the solvent to pass through 
it, but not the dissolved salt. The permeability of a 
given material, however, depends not on the · n ature of 
the given sal t as a wh ole, but upon the character of 
each of its ions. Copper ferrocyanide, for example, i s  
permeable by potassi u m  ch loride, because it allows 
both the potassi u m  and the chlorine ions to pass 
through it. But it  is not permeable by barium chloride 
because it does not permit the barium to pass, nor by 
potassium sulphate because it d oes not allow the pass
age of the SO. ions. If a sol ution, the ions of which 
cannot pass through a semi-perm eabl e m aterial , be 
Alectrolyzed, the electrodes being separated by a sem i
permeable wall, the latter will itself  act as a metallic 
electrode. In the author's experiments, a U-tube filled 
with a solu tion of potassium ferrocyan ide and having 
parch ment paper tied over its ends was used to con
nect two glasses containing solution of copper sulphate, 
so that a layer 6f copper ferrocyanide formed on the 
paper. After paRsing a current through the apparatus 
for a ti me, metallic copper was found to be deposi ted 
on the paper in thfl glass contai ning the positive e lec
trode. 

The fact seems to be that the positivel y charged cop
per ions, coming in contact with the film of ferrocya
nide, through which they cannot pass, give up th eir 
charges and are deposited i n  the metal lic state ; t h e  
negative FeC y. ions, accumulating o n  the other side of 
the film and there gi ving up an equivalelJ t  of negative 
electricity, are converted into triad fer rocyanide ions. 
At the other film the potassiu Ul ions, permeating the 
copper ferrocyanide film, pass th rough it and establish 
electrical equilibri u m  by u n i ting w i th the SO. ions of 
the copper sulphate. The author th us ex plai ns 

Becquerel's observation that when a tube containing 
copper nitrate solution i s  placed in a solution of sodium 
sulphide, a deposit of copper takes place in the interior 
of the tube. He also shows that many electrophysio
logical phenomena may be explai ned in this way, by 
the action of semi-permeable materials ; such, for ex
a mple, as the secondary resistance of albumen noticed 
some y ears ago by D u bois Reymoll d .-Zeitschl'. physi
kal. Chem. , vi. , 71 ; J. Chem. !Soc. , lviii. , 1354, Dec. , 1890. 
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THE BENNETT DREDGE AND AMALGAMATOR. 

Placer mining in America, of late years, has been so 
unsuccessful and expensive that it seems to have be
come almost entirel y  abanrloned in many good paying 
districts. One reason is  because the miner or prospector 
prefers a " lead " or a " prospect," somethi ng where the 
returns appear to be greater, quicker, and more per
manent than " 80 many colors t o  the pan," " so many 
(lents to the yard of gravel, "  and the b ard work of 
handli l lg !water and bowlders. There appears, how
ever, to be a prospect of the return of many " old 
t i mers " to this branch of mining, not on account of 
better pay, but  princi pally for the reason of the ad
vancements in methoda and machi nery for the saving 
of the precious metal, the new finds on old grounds, 
and the late discoveries of enti rely fresh fields in Idaho, 
Utah, Arizona, New Mexico, Cal i fornia, Colorado, Old 
Mexico, Australia,  and other sections. Many new de
vices for t he handling and saving of gold in this con
dition have been, and are being, continually experi
mented with by prominent and capable men, who be
lieve tha t money can be made from the bars and other 
like deposits containing gold, as was done in 1849. II) 
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trol of a single operator. These switches are so arranged 
and connected with an electro-ma�netic brake as to re
duce the  number of levers requisite to thoroughly con
trol all the operations of this  plant to three, t.hus en
abling one operator to easily control the operations of 
the entire plant, even of the largest capaci ty. 

The dredge is  mounted upon i ts  o w n  truck or car and 
can be moved forward or back ward by simply turning 
a switch.  Both i t  and the amalgamator are constructed 
throughout of steel and al u m i n u m  iron, graphite 
beatings being used throughout the plant to o bviate 
the use of grease or oil. Chains are replaced by steel 
wire ropes and gears are rendered u n necessary through 
the system of red uction in  speed being adapted to the 
work performed. 

The dredge illustrated, and which is taken from a 
photograph showing it at work near Den ver, h andles 
with ease two dippers per min nte, in  h ard cemented 
gravel and bowlders, such as are usually found in placer 
ground. At the point shown the dredge had d ug at 
least three feet below the track to clean low bedrock. 
and at times cut its way through h igh bed rock. The 
dipper dredge has a capacity of a cubic yard, and auto-

that are d ischarged at its opposite end through a shoot 
or o ther ,\  ise on to the previously cleaned up bedrock, 
while the pay dirt, s i fted through the separatur, en · 
tel's the tan k, where it is subjected to the treatmen t 
above referred to, and is then discharged, by means of 
the taili n g  wheel, i n to the overflo w water, whence it 
may be conveyed by pipes 01' slu ices to any desi red 
point for settling and reuse i f  n ecessary, or may be 
thrown u pon the cleaned u p  bedrock of It previous cu t. 
In a high breast it becomes necessary to employ a car
rier to pile the tailings higher, it being understood that 
the m achine is constantl y moving away from,these piles. 

The power em ployed may be generated either by 
steam or water, but electricity is preferred for many 
and obvious reasons. The plant is adapted to run day 
and nil';h t, and is  supplied with the proper electric l ights; 
a 30 horse power engine i s  required to run this No. 1 
plant, exclusive of pumpi ng. The water neClessary is  
80 miner's inches, kept in circulation through its jets, 
but it is  capable of  treating its full qua ntity of stuff 
with from 1 i n .  t,o 3 in. of supply, by using the water 
over and over, wh ich it  is arranged to do, when neces
sary. In fact, it 11lay be mentioned that the mach i n e  

ELECTRIC DREDGING AND AMALGAMATING MACHINE. 
this connection we illustrate and describe f. process that 1 matical ly  opens ar.d closes at the proper poin ts. The 
has been before the public for some time in Cal ifornia. weigh t of a No. 1 dredge, without amalgalllator or 
and Colorado, and which is now brought to a practical motors, is abou t 25 tons. 
shape. The work done by the m achinery is of suffi- The amalgamator, seen on the body of the d redge, 
cient importance to attract the attention of placer consi�ts of a cylind ri-cal sepamtor, set upon a peculiarly 
miners, on account of the fine gold it saves, as well as shaped tank, which is  lined throughout with amalgam 
the coarse, and for the new and ad vanced construction plates of new construction. It recei ves the water from 
of the entire plant. n umerous jets so placed in its bottom as to cause each 

This plant consists of the Bennett amalgamator, particle that enters the tank to be thrown u p ward and 
dredge, electric plant, and power house. The machines to ward the plates a sufficient number of times to in
are b uilt in three sizes. No. 1 has Ii. capacity of 2,000 sure not less than 400 con tacts with the mercury held 
yards per day, No. 2 has a capacity of 4,000 yards per in  bulk and otherwise, by the peculiar formation of 
day, and No. 3 has a capacity of 8,000 yards per day. the plates, and further, each particle, i n  its transit from 
They are built of steel, and are adapted for handling the inlet to the outlet of this tan k,  is subjected to 
cemented gravel and bowlders. The dredge is arrall ged twelve severe scouring-s, by . means 01 w hich coated or 
t.o be propelled forward or baekward on a screw, or o n  rusted gold is  prepared for instan t amal gam ation, and 
i r s own track, by its own power (as will be seen in the i ll i ts transit each particle is  placed twel ve times in 
engraving, which shows a No. 1 machine). Mounted comparatively still water, thus allowing gravitation its 
on the dredge are four electric motors, one of which perfect action. This machine is so constructed as to 
handles the di pper, another lifts i t  through its cut, a entirely avoid the fiowerin� of mercury, and to pre
third swings the d ipper to the hopper, while the fourth vent the usual loss through this cause. In  fact the 
operates the amalgamator which is  upon the rear of amalgamator can be profitably used for the recovery of 
the platform. The features of the dredge are i ts sim- the mercury and amalgam so lost. A full description 
plicity, absence of auy necessity for stays and braces, of the amalgamator and its mode of operation would 
and the abi l ity to swing the d ipper through a circl�, require m ore space than is at our disposal, but it m a y  
there being no interference from stays o r  braces. T h e  b e  explai ned that t h e  dipper discharges its contents 
motors are operated by switches conveniently piaced into the cyl ind rical separator, which traveling in  water 
in the rotating cab, and all are under the perfect con- thoroughly screens out and washes the coarser parts 

i l l u strated has been worked near Denver for several 
weeks on less than a miner's inch of su pply. Where 
the po wer is generated by water, the necessary staff 
consists of but three men, two of whom are laborers ; 
the same number of hands are requi red for the othGr 
size of mach i ne. The maxi m u m  capacity of the pbnt 
is stated to be 1� yards a minute. 

The time required for an ord i nary clean-up need not 
exceed two hou rs, and may be made daily, weekly, or 
monthly. The tank can be prov i de(1 w i th  a steel cover, 
which can be furnished with a lock, so that no one can 
interfere with its contents. The ground upon which 
this plant has been operating has been variously esti
mated as pay i n g  from 7 to 10 cents per yard, but by the  
process we h ave described about 40 cents were extracted 
for each yard handled, 75 per cent. of which was in 
particles so fine as to be i nvi�ible to the n aked eye, and 
so l igh t  as to be held in  sllspension in otherwise clear 
still water several minutes. The amalgamator, l ike 
the dredge, is bu i lt of steel and al uminum iron, all its 
journals being provided with graphite bearings ; the 
only wearing  points are the cylinder and tailing wheel, 
each of which can be replaced on the ground in  an hour 
or two. The largest machine is  e vidently best adapted 
to riYer bed dredgi ng, its capacity being 8,000 yards per 
day at a cost of operati ng of less than 1 cent per yard. 
The machine is made by the Bennett Amalgamator 
Company, of Summit Co., Colorado. -Engineering. 
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A HANGING GARDEN AND A MODEL OFFICE 

BUILDING. 
BY H. C .  HOVEY. 

Circumstances have combined to make the city of 
Min neapolis remarkable in an architectural way. 
There is  its location, to begin with. The broad sandy 
plain on w hich i t  l i es reaches from the gorge o f  the 
Missi�s ippi  River back to Lakes Calhoun and Harriet, 
a breadth  of about four m i les. Lengthwise it extends 
from a rol l ing  prairie whose hi l ls are crowned by charm
ing homes, n ine  mi les south ward to the cliffs around 
Fort Sne l l i ll g. Underneath the surface of sand and 
loam is  the Trenton l imestone, on which rest the solid 
foundations for the great mi l l s  and other massive edi
fices, while the com pact sand is firm enough to support 
l ighter structures. Hence there is no need of the 
costly digging and blasting that makes s imilar work 
else where so expensive. Excavations for cellars, 
sewers, water p ipes, etc. , are made at a com paratively 
light outlay. Then, again,  every k i n d  of bui lding ma
terial is at hand, and of the very best qua l i ty. There 
is abunda.n t clay for manu facturing the  cream-colored 
bricks that give the city such a s u n n y  look. The 
l i m estones and sand stones of the  region are  noted for 
thei r adm i rable variety of  color and texture. Grani tes 
can be had capable of standing, by actual test, n early 
double the pressure of  those quarried along the At
lantic coast. The vast forests of the Northwest fur
n ish every kind of lumber desired, whether for con
struction or for finish .  The numerous glass works of 
the West make p late glass so cheap that almost every 
house makes use of it. I t  is  safe and in  every way 
practicable to pile up edifices to a height that might 
be hazardous i f  less d urable and compact m aterials 
were used. Still  another favorable consideration i s  
t h e  fact that t h e  wisdom and good taste o f  t h e  founders 
of the city were shown in the laying out of the origi
nal streets and aven ues with ample w idth, varying 
from tlO to  200 feet, thus inviting the erection of costly 
mansions and public edifices, with the assurance that 
their noble proportions would not be hidden from ob
servation .  

D uring the past ten years enterprising young archi
tects, who had yearned for a field in which to display 
their talents, have brought to Minneapolis  the freshest 
and the best ideas autt inventions of foreign as well as 
domestic architecture, besides here and there, it must 
be confessed, notions rather wild and fanci ful. The 
general result, howeve r, is a city of  novel and often 
brilliant effects, so that the visitor is greeted by  sur
prises wh ether he pushes along t h roug-h the crowded 
business streets, strol l s  amid the luxuriant parks, or  is 
whi rled by the electric rai l way t h rough the spreading 
suburbs. 

My obj ect in this cOIllIll u nication is particularly to 
describe a model office b u i l d i l J g  recen tly erected by the 
Nort.h western Guarallty Loan COl ll pany,  of which pic
torial representations are also offered. The bui ld ing is 
of i mmense size, yet combines beauty and grace with 
the necessary elements of 
strength and d u rability.  
It  covers an area of half 
an acre, and boasts six 
acres of flooring. Its di
mensions are 1 56 by 132 
feet, and its twelve stories 
rise to the height of 1 72 
f e e  t .  The  observation 
tower rises 48 feet above 
the flat roof, m akin g the 
total heigh t 220 feet. The 
first three stories are  built 
of green grani te, and the 
u pper nine stories are of  
red sandstone. and its  four 
sides are finished al ike. 
The interior materials used 
are i ron, brick, terra cotta 
and antiq ue oak. T h e  
building contai n s  400 office 
rooms, all heated b y  st eam 
an d supplied with water 
d rawn. from an artesian 
well 750 feet deep. the 
pipes running in summer 
th rough a packing of 
ice, thus giving all ten 
ants a n  abundance of 
ice water free. These 
offices are arranged i n  
suites, each suite having 
front windo ws, steel vau l t  
accom modations, and ven
tilated by the most a p 

proved methods. The en-
tire building is brill iant l y  
lighted b y  1 5  arc and 3.000 incandescent lamps, con
nected by 31 m i l es of electric wire. It has been esti
mated that this ponderous structure weighs 100, 000 
tons. The basement contains a complete system of 
safety deposit vaults. The public law l i b rary free to 
all tenants, includes m ore than 10,000 vOlu·;n'

es. with 
full sets of American and foreign reports, and stand-

J citutific �mtriclu. 
ard works of the la test and best editions. There are 
six el egant passenger elevators. besides a special one 
for fre ight. T h e  twelfth story is entirely occupied by 
the Guaranty Loan Restaurant, incl uding the publ ic  
d in i n g  room, pri vate dining rooms, cafes, sUJoki ll� 
rooms, etc. , elaborately and expensi vely furnished. 

Probabl y  the feature that would str ike the visitor as 
most u nique and charming is the beautiful garden on 

THE FATHER OF THE PATENT OFFICE. 

To the Editor oj the Scient�fic .American ; 

The interesting n otices in your columns of those 
w hose administration of our paten t  system in its early 
stages so largely cou 'ributed to i t� subsequent growth 
and usefulness seem to suggest some referen ce to the 
statesman whose wisdom conceived and form ulated the 
patent  burea u as we know it .  Tilere i s  good ground 
for bel ief that although the princi ple of exami nation 
of the novelty and utili ty of i n v entions for which pate lJ t 
protection was sought was recognized in the act of 1790, 
the plan of  providing a special corps of exami n ers 
originated in the mind of Senator Joh n Ru ggl es. 
There appears to be no prin ted record of the words 
with wh ich t h is fruitful though t was prescnted to the 

Senate, but the writer is  so fortunate as to be entruRted 
by the presenter's son and namesake with Senator 

Ruggles' notes for his falll ous motion. The cOlllm ittee 
asked for in the motion appears to have been forth

with appointed, and on the 28th of Apri l ,  1836, its  chair
man,  M r. Ruggles, presented the report an d bill No. 
239. The bill was so well thought out as to quickly 
pa�s, Eubstan tially intact, i nto law. It passed the 
Senate June 20, 1836, the House Ju ly 2, 18:j6, and re
cei ved the executive signature J u l y  4, 1836. Of  the 
scarcely less important supplplllentary acts o f  1837 and 

1839 Mr. Ruggles was, i n  l ike manner,  the author. 
Not withstanding the mover's recognized personal 
weight, his bold prediction that " there w ill probably 
be n o  less than 1 , 000 patents sued out the ensuing 
twelve months," was doubtless rece i ved wi th skepti· 
cism b y  more than one of his l isteners. G. H. K. 

Washingt,on, D. C. , April  13, 1891. 

SPEECH OF SENATOR JOHN RUGGLES BEFORE THE 
UNITED STATES SENA'l'E, FIRST SESSION OF 24TH 
CONGRESS, INTRODUCING MOTION FOR A COM· 
MITTEE ON P A'rENTS, DECEMBER 31, 1835. 

Mr. President : Having had occasion to transact some JOHN RUGGLES, FATHER OF THE PATENT OFFICE. 
busi ness at the Pat ent  Office, I have been led to inquire 
i u t o  the cause of delay which so often attends  the sn

the roof, 172 feet above the pavement, where pygmies ing  out of patents, and in so doing, h ave come to the 
Beem to be walking, and the street along which toy knowledge of the necessity, which [ apprehend exists, of 
carriages appear to be roll iflg. This garden is laid out  a revision of the laws of Congress relating to this sub
with handsome gravel walks, beds of fol iage plants ject. There has been no change or alt eration in  the 
and rare and lovely flowers. D u ring the summer laws of Congress providing for the encouragement of 
months band concerts are given here, and it is  a very useful discoveries and iuventions for n early half a cen· 
popular resort  for sight seers. O n  a clel1r day, of tury except extending the privi leges to a certain class of 
which there are so many in this remarkable c l imate, foreigners. For a long period after the law was passed 
one can see the en tire c ity of Minneapolis and its envi ·  u nder whi�h patents are issued. there were n o  more 
rons, with the spires and towers of St. Pau l n o t  far than two paten ts i ssued in a year. Now there are 800 
away. The pye can fol low the windings of the Missis- i ss ued in a year, and they are fast increasing. There 
sippi to its j u ncture with the Min nesota River, or, in I will probably be n o  leos than 1 ,000 sued out  the ensu
another d irection,  look off over a broad ex panse of I ing twelve  1Il0nths. It i s  not st range that regulations 
wood land and prairie, amid which are em bosomed I wh ich answered very well at the time should now, un
some of the loveliest l akes in the world. ! der a change of circulIJ stance�, require revision and 

The architects of this  magn ificent pi le  were Messrs. alteration. 
Townsend and Mix, whose inteition it was to make O n e  provision of the law of '93 is particularly incon-

A HANGING GARDEN, MINNEAPOLIS. 

this the finest com mercial building in existence, and 
the citizens of  Minneapolis th i n k  ther h ave succeeded. 

. . . ' . 
A WORLD'S fair, in commemoration of the fou r  hun

dredth anniversary of the discovery of America, will be 
opened at Rio de Janeiro, under the au spices of the 

Brazilian government, in November, 1892. 

venient. It is that which  
requires  a patent to  b e  
signed by the President, 
Secretary of  State, a n d  

the Attorney General. I f  
e i ther o f  these officers hap
pen to be absent when an 
application is  made, the 
applicant  is delayed unt i l  
h is  ret u rn ,  or  the patent 
must be forwarded to h i m  
wherever he m ay be. Snch 
is very often the  ca;e in 

respect to  the present At
torney-General. He is  now 
in the State of New York, 
and I understand that it 
now requires some two or 
three months to get a pa
tent through all the modes 
and tenses necessary to its 
val i d ity, when, in fact, i t  
ought not t o  take l1l ore 
than two or three d ays. 

It is a, very i ncon venient 
and unnecessary formality. 

Agai n ,  sir, there is no 
discretion given to any of 
the officers of  government 
to refuse a patent when 
applied for, though the 
subject of it be neither 
new nor useful .  The su
ing out of a patent  is a 
ill e r e  min isterial duty. 
The consl'q uence is that 
patent upon patent  for one 

and the same thing, with, perhaps, some i III material 
alteration. is  granted to different persons, and thus a 
foundation is laid for contention and litigation. I u n
derstand ,  sir, that it is not i n frequent for a visitor at 
the mod'll room to take a drawing and description of a 
model there, and making some sl ight i m material alter
ation, go into the superintendent's apartment and re-
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quest a patent. He is told that the same thing has 
been al ready patented, but that does not deter him 
from his purpose, he demands a patent, and the minis
ter of the law has no alt.ernative but to make it out. 
And what_does he do with it 1 Why, s ir, he goes forth 
into every section of the Union and fraudulently sells 
out the right to make, use and vend in the States and 
counties to those who are ignorant of the piracy and 
who are led to confide in the seal of the United States 
and the signatures of the high officers of the govern
ment. This has got to be a regular business, and these 
fraudulent sales of void patents are estimated to 
amount to the ipcred ible sum of half a million of dol
lars annually. And the government is made accessory 
to this  extensive fraud by lend ing, in accordance with 
the law, the great seal of State and the signatures of 
its highest· officers to these speculators in patent 
rights. Sir, it should not be so. What remedy is there ? 
How can it be prevented ? That is the inquiry which 
the resolutions propose to refer to a committee. There 
are other evi ls  growing out of the present system, 
which, if  not as flagrant, are yet sufficiently palpable 
to demand correction. 

Mr. President, while the progress of the arts in this 
country has been rapid beyond all European example, 
their encouragement, so far as it consists in se.3uring to 
those who have made useful improvements the benefit 
of their discoveries and inven tions, seems not to have 
received that consideration dne to a matter which has 
become of so much public i m portance. It may be 
thought necessary, on examination of the subject, to 
make a thorough reform and reorganization of the 
Patent Department, and it may be worthy of inquiry 
whether it should not be formed into a separate 
bureau, with a COlU missioner of the Patent Office, and 
s uch subordinate officers or clerks as may be required 
for the proper execution of the duties of the depart
ment. 

BRIEF LIFE SKETCH OF SENATOR RUGGLES, AUTHOR 
OF ACTS 1836-37-39. BY HIS SON, JOHN RUGGLES, 
OF THOMASTON, MAINE. 

"eltutifie �mtri ,au. 
latlon of the patent l aw of July, 1836," but I can 
readily believe that his fondness for mechanics was 
what prompted his efforts. During my residence in 
Massachusetts, and since my father's demise, many of 
his papers have been destroyed. I have no personal 
knowledge of the matters in question-was but six 
years of age when father went to Washington. You 
may have noticed that my father received a patent for 
a rai lway rail May 22, 1837. 

The engraving is from a photo. copy of a portrait of 
my father taken about the time he presented the bill 
referred to. 

• • • • • 
Electricity as Applled to Railroading. 

In a recent address delivered before the Young 
Men's Christian Association of the Delaware, Lacka
wanna and Western Railroad. Mr. P. H. Brangs, elec
trician of the railroad, gave a very cOlDplete account 
of the various ways in which electricity is applied to 
the operation of rail ways. He traced the history and 
nature of the railway telegraph, a n d  showed how it led 
to the development of railroad signals, in which the 
electric current plays a prominent part. Under this 
head Mr. Brangs gave the following interesting details, 
as reported in the Electrical Engineer. 

When the rail roads of this country had grown to 
such proportions that the trains had to be run under 
short head way, it was found essential to adopt some 
plan whereby the safety of travelers might be made to 
depend upon something better than the caution of the 
engineer, and out of that necessity was developed the 
block signal. 

The first railroad signal that was operated In this 
country was tested on the old Camden and Amboy 
Rai lroad. now a part of the Pennsylvania Railroad 
system. It was in the summer of 1863 that the mid
night train from Philadelphia was filled with wounded 
soldiers returning home to Eastern hospitals. The 
train was delayed by a hot journal at Bristol. One 
hour later the Washington express from Richmond 
Junction, following it, not knowing of the delay of the 
preceding train.  crashed into it, causing one of the most 

John Ruggles, son of Isaac and Hepsibeth (Parker) frightful railroad accidents on record. Mr. Robert Stew
Ruggles, was born in Westboro, Massachusetts, Octo- art was at that time employed on that road as telegraph 
ber 8. 1789, graduated at Brown University in the class superintendent, and was the first man to construct 
of 1813, and spent one year in Kentucky engaged in and experiment with railroad signals in this country. 
teaching. Read law in the office of Hon. Estes Howe, Very crude signals were used at first, which were 
of Sutton , Mass . •  and with Hon. Levi Lincoln, Wor- changed from time to time until the present form of 
cester, Mass. Commenced the practice of law in 1815. semaphores was adopted. In 1870 to 1873 the " block 
at Skowhegan, Maine, and removed to Thomaston in signal " system calUe into general use throughout the 
1817. He became eminent in his profession, and was, country. The Pennsylvania Rai lroad Company 
I am told ,  not excelled in the State in legal acumen equipped their entire ltoe from New York to Philadel
and abi l ity.  phia, and during the centennial year a thorough test 

In 1823 he was elected representative to the State of its practicabil i ty was made. Not a single accident 
Legislature, and was re-elected for seven successive can now be recalled due to the improper or inefficient 
years. From 1825 to 1829 was Speaker of the House, operation of this system. The different systems now in 
and again in 1831, resigning to accept the appointment use in this country are the Sykes or English block, the 
of a Justice of the Supreme Judicial Court of the U nion Switch and Signal Company's electro-pneumatic 
State. Resigned his seat on the bench in 18.'14, to ac- system, the Union Switch and Signal Company's clock
cept the office of United States Senator. work system, the Black automatic mechanical block 

On 31st December. 1835, Senator Ruggles submit- system. the Hall automatic electric system, and numer
ted his memorable motion for appointment of a com- ous others. 
mittee " to take into consideration the state and condi- In the Switch and Signal Company's pneumatic elec
tion of the Patent Office," etc. , and on April 28, in his tric block system, in operation for eight miles on the 
capacity as chairman, reported the bill which on July New Jersey Central Railroad. the New York Central, 
4, 1836, bel'.ame the act that created the present Patent West Shore and others, the blocks vary in length from 
Bureau with its Commissioner and its provisions for 1.000 to 1 ,800 feet and are operated on four parallel 
the technical examination of applications for United tracks. At the commencement of each block signal, 
States patents. At the end of his term retired from posts are erected, one for each track. Each post car
political life to resume the practice of his profession, ries two semaphores ; the upper or home semaphore has 
which was continued until the age of seventy-seven a square end and is painted red, the lower Qr distance 
years and only relinquished in consequence of failing signal being flshtailed in shape and painted green .  
health and inability to  attend court; but, bein� won- At night powerful lalo ps are used. When the upper 
derfully industrious and fond of his profession, em- semaphore projects at right angles from the post it in
ployed much of his time at his home, in writing legal dicates that a train is on the next block. Whenever 
opinions and clearing up, as far as possible with out- it projects at an angle of  30 degrees, the lower one is 
side aid, the matter in his hands. In one important also set at dang�r or caution. As the trai n leaves the 
case he undertook a very lengthy argument for law block thus protected the upper signal falls, but the fish
court which was said by members of the bar to have tail signal remains at caution until the next block is 
been equal to some of his earlier efforts. In early life reached and the train is t.wo blocks distant. Each 
he delivered many public orations, and contributed semaphore is connected with a counterweight, so that 
extensively to the press. In 1824 he married Margaret, when left to itself the counterpoise drops by gravity 
dau�hter of Captain John George of the revolution. and sets it at d anger. Directly below each post is a 
In mechanics he was always very much interested, pneumatic cylinder with a single-acting piston, which 
having a naturally inclined and strong mechanical is connected by means of a balance lever and connect
mind. ing rod to the semaphore arms. As arranged, the pis-

In stature he was 5 ft. 7 in., full form, weighing ton which works with the cylinder is pressed upward 
abo ut 150 lb. ; dark complexion and black hair. to its highest position when the semaphore is set at 

He died June 20, 1874, at the age of 84 years 8 months danger, this, therefore, being the natural position of 
and 12 days. the whole apparatus. 

At the destruction of the Patent Office by fire, father At the top of the cylinder a valve is arranged which 
heard the alarm and saw from his room where tbe fire can be opened electrically, and which closes . automati
was. He was the first one to enter the building, and cally by a spring. To this valve a pipe is connected 
opened a door to secure some papers he had left on a which communicates with a supply of compressed air. 
table. He seized the papers, but had released his hold Above the valve is an electro-magnet, the armature of 
of the door, which was being closed by a spring, and which is connected to the valve stem. If a current of 
could not be opened on the inside. Real izing his dan- electricity is sent through the magnet, the valve will 
ger, he succeeded in getting his hand between the door be opened, compressed air wil l  be admitted above the 
and the casing at the instant it was nearly closed. piston, which will be depressed, and as it goes down 

Am unable to give you any information as to tbe will force tbe semaphore, in opposition to the coun
" steps " by which my father's .. consideration of the terpoise weight, into the " safety " position. The ob
subject of patents grew into the organic act," or " any I ject to be attained, therefore, is that when a train is  
incidents connected with the conception and formu- on the block in advlmce of a set of  signals, it  IDUSt, 

automatically. cut off the current from both, so that 
they will be drawn into the " danger " position. When 
the traln is on the next block, the current m ust again 
be permitted to pass through the upper semphore mag
net, forcing it into the " safety " pOSition, but no cur
rent must be admitted to the lower semaphore mag
net until the second block has been passed. 

Another block system which has been quite exten
sively introduced on the roads of this country is known 
as the ,. Hall system." It was first used on the East
ern Railroad (now Boston and Maine) in 1871. In this 
system the signal is now operated on a closed circuit, 
running from the battery through the block track in
strument. throngh the magnet of the signal instru
ment, through the points of the relay, through the 
relay magnets and back to the battery, thus complet
ing a circuit which holds the signal to safety simply by 
the action of the current. By the momentary break
ing of the circuit caused by the passage of a train 
over the closed spring track instrument, the magnets 
of the relay are demagnetized, the points are separated 
and the signal falls to " danger " by gravity from lack 
of force to sustain it in the " safety " position. It will 
also be seen that from any disturbing cause, such as the 
breaking or crossing of the line wire, the failure of the 
battery or any of the mechanical parts, the signal wi l l  
immediately go to danger by the interruption of the 
circuit. After a signal has been set at danger it can 
not be restored unti l  the train shall have operated the 
clear (open) track instrument at the end of the section. 
The clearing circuit runt! from the battery through the 
open spring instrument, then th rough the relay mag
nets, back to the battery. On completing  the circuit 
through the " clear track " instrument, the relay mag
nets are magnetized, the points of the relay are again 
brought in contact,the former circuit is therefore com
pletnd, and the signal again goes to " clear." If a 
swi'"ch on the main line is misplaced, a circuit is broken 
in 9, "witch machine attached to the switch, which also 
causes the signal to fall to " danger. " The signal in
strument is certainly most simple in construction, COI l 
sisting of a pair of electro-magnets, between thE' pro
longed coils of which revolves an armature. To 
one wing of this armature is attached the disk, and to 
the other its counterweight rod, which, being l ighter 
than the signal, allows of a gravity movement of the 
signal whenever the force holding i t  is  withdrawn. In 
the . .  Hall track instrument " the piston, on being 
thrown up by depressing the lever, breaks or makes a 
circuit on the top plate. The piston is o perated in an 
air chamber, which cushions the upward blow and also 
retards its fall, thus saving all wear to the apparatus. 

Mr. Brangs also described the modern system of elec
tric rail ways and the various applications of lighting, 
heating, etc . •  of railroad cars. 

• • • • • 
Thc Use of' Kalnlt f'or Agricultu ral Purposes. 

The Halberstadt chamber of commerce, in its last 
annual report, gives some interesting statistics as to 
the use of kainit in agriculture. 

The consumption of this article rose in 1889 to 
2,634, 507 quintals, compared with 2, 472,973 in 1888, dis
tributed as follows : 

Home consumption . . . . .  1,503,417 quintals, against 1,052,368 In 1888 

Exportation • • • • . . • . • • • •  1,131,089 " .0 1,420,605 in 1888 

The United States have imported : 
1888 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 914,350 qu!ntals. 
1889. • • • • . .  . .  • . . . . • • . • • • • • •  • . . • • • • • • . . • . . .  . .  . . •  716,700 .. 

The high freightage rates of the commencement ot 
the year 1889, tel l ing severely on the sale price of con
tracts for the year, have had a deleterious influence on 
exportation to the United States, and have caused a 
retrogression in place of the usual advance. 

The i ncreasing favor with which rational fertilization 
is being regarded has already had a good effect on 
'agriculture, and this practice is ever being more widely 
adopted by neighboring states. Among these Sweden, 
Belgium, and France rank first as consumers of kain it. 

Kainit is a mineral deposit eontaining potash, found 
at Stassfurt, Germany. A good quality contains 12 to 
14 pe!' cent of potash in the form of the sulphate K.SO • .  

• • • • • 
Ltebrelch's Rcmcdy f'or Tuberculosis. 

Cantharidin is Professor Liebreich' s remedy for tu. 
berculosis, administered by hypodermic injections. 
The solution used is made as follows : 0'2 gm. canthar. 
idin and 0'4 gm. potassium hydrate (0 '3 gm. sodi u m 
hydrate) are warmed with 20 cc. water in 9. water bath 
until solution is effected ; this solution is diluted with 
warm water and after cooling made up to one l i ter. 
Cantharidin. C • •  H nO., is the anhydride of cantharidic 
acid, H.C •• HuO., and in the above sol ution exist.s as 
cantharidate of potassium (or sodium), C •• HnK.O •. 
The i nitial dose represents 0 '1 mg. cantharidin, which 
is gradually increased to 0 '6 mg. ; the remedy as 
yet has only been used in affections of the larynx and 
is easily tolerated by the systE'm. Professor Fr1l.nkel, 
upon whose patients the experiments were made, em
phasizes the statement that the bacilli become scarcer 
and thinner under the treatment. Its action depends 
upon inducing a serous transudation in the diseased 
partll.-Apotheke1· Ztg. , 1891, 122. 
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A Trade Mark Case. 

Supreme Court of the United States. The Brown 
Chemical Company, makers of Brown's iron bitters, '08. 
Meyer et al. ,  makers of Brown's iron tonic. Decided 
April 6, 1891. 

Appeal from the Circuit Court of the United States 
for the Eastern District of Missouri. 

It is well established that words which are merely de
scriptive of the character, qualities, or composition of 
an article, or of t.he place where It is manufactured or 
produced, cannot be monopolized as a trade mark. 

An ordinary surname cannot be appropriated by any 
one person as against others of the same name, who 
are using it for a legitimate purpose. 

A trade mark with the words ' Brown's Iron Tonic " 
u pon it. does not infringe another bearing the words 
• , Brown's Iron Bi tters, " when the cartons and bottles 
in which the two medicines were offered to the public 
were wholly different in size, color, and appearance, 
and the labels and wrappers were correspondingly dif
ferent. 

The law doeR not visit with its reprobation a fair 
competition in trade ; its tendency is rather to discour
age monopolies, except where protected by statute, 
and to build up new enterprises from which the public 
is likely to derive a benefit. It  is only when such com
petition is based upon fraud that the law will inter
fere. 

The right of the owner of a trade mark to assign the 
same to a partner or to a successor in business, as an in
cident to its good will, affirmed. 

In Hollo way vs. Holloway (13 Beav. , 209), Thomas 
Holloway had for many years made and sold pills and 
oiutments under the label " Holloway's Pills and Oint
ments." His brother, Henry Holloway, subsequently 
manufactured pills and ointment with the same desig
nation. The pill boxes and pots (of ointment) of the 
latter were similar in form to, and were proved to have 
been copied from, those of the former. The Master of 
the Rol ls in granting the injunction said : 

"The defendant's name being Holloway, he has a right 
to constitute himself a vendor of Holloway's pills and 
ointment, and I do not intend to say anything tending 
to abridge any such right. But he has no right to do so 
with such additions to his own name as to deceive the 
public, and make them believe that he is selling the 
plaintiff's pills and ointments. The evidence in this 
case clearly proves that pills and ointments have been 
sold by the defendant, marked in such a manner that 
persons have purchased them of the defendant, believ
ing that they were buying goods of the plaintiff. " 

The principle of this case was approved by this court 
in the case of McLean 'l)S. Fleming (96 U. S. , 245), in 
which a person was enjoined from using his own name, 
in connection with certain p ills, upon the ground that 
they were put up in such form that purchasers exer
cising ordinary caution were l ikely to be misled into 
buying the article as that of the plaintiff. These cases 
obviously apply only where the defendant adds to his 
own name imitations of the plaintiff's labels, boxes, or 
packages, and thereby induces t.he public to believe 
that his goods are those of the plaintiff. A man's name 
is his own property, and he has the same right to its 
use and enjoyment as he has to that of any other spe
cies of property. If  such use be a reasonable, honest, 
and fair exercise of such right, he is no more liable for 
the incidental damage he may 00 a rival in trade than 
he would be for injury to his neighbor's property by 
the smoke issuing from his chimney, or for the fall of 
h is neighbor's house by reason of necessary excavations 
u pon his own land. These and similar instances are 
cases of damnum absque injuria. In the present case, 
if the words are not in themselves a trade mark, they 
are not made a monopoly by the additio>.l of the pro
prietor's name, provided, of course, the defendant be 
legally entitled to make use of the same name as con
nected with his preparations. 

The theory of a trade mark proper then being un
teuable, this case resolves itself into the question 
whether the defendants have, by meaus of simulating 
the name of plaint iff's preparation, putting up their 
own medicine in bottle'S or packages bearing a close re
semblance to those of plaintiff, or by the use of mis
leading labels or colors, endeavored to palm off their 
�oods as those of the plaintiff. The law upon this sub
ject is considered in the recent  case of Lawrence Mfg. 
CO. 'l)S. Tennessee M fg. Co. (138 U. S. , 537). The law 
does not visit with its reprobation a fair com petition 
in trade ; its tendency is rather to discourage monopo· 
l ies, except where protected by statute, and to build u p  
new enterprises from which the public i s  likely t o  de
rive a benefit. If one person can by superior energy, 
by more extensive ad vertising, by sell ing a better or 
more attractive article, outbid another in popular 
favor, he has a perfect right to do so, nor is this right 
impaired by an open declaration of his intention to 
compete with the other in the market. In this case, 
the usual indicia of fraud are lacking. Not only do de 
fendant's bottles differ in size and shape from those of 
the plaintiff, but their labels and cartons ltJ'e so di8-
similar in color, design, and detail that no intelligent 
person would be likely to purchase either under the 
impression that he was purchasing the other. There 

Jcieutifi c �tutri clu. 
are certain resemblances in the prescriptions and in
structions for the use of the respective preparations, 
but no greater than would be naturally expected in 
two medicinal compounds, the general object of which 
is the same. 

.. . . t .. 
BATH LIFT FOR THE SICK AND PARALYZED. 

Dr. S. A. K. Strahan has described in the London 
Lancet a bath lift for the use of the sick. Our engrav
ing shows the operation of the device. which the doc
tor indorses in the following words : 

.. This bath lift, to which I would call the attention 
of the profession, was designed with a double object : 
(1) to prevent those accidents which from time to 
time occur during the bathing of the paralyzed and 
otherwise helpless, and make the bathing of the 
most helpless patient by a single nurse at once possi
ble and safe ; and (2) with a view to the better carry
ing out of prolonged immer,;ion-a mode of treatment 
frequently resorted to at present in various diseased 
conditions. The accompanying diagram gives a very 
good idea of the apparatus. It consists of a light, 
rigid frame tmpporting a strong net, and raised at the 
end to form a pillow. This net can be elevated to the 
level of the top of the bath and lowered at wil l  by 
means of the handles attached to the revolving bar. 
A rack-and-pinion arrangement makes it i mpossible 
for the net to • go down with a run,' and the bent 
crossbars (shown through the net in the engraving) 
keep the net three inches from the bottom of the 
bath tub when at its lowest. In use, when the patient 
is brought alongside the bath, the net is raised, 
the patient comfortably placed thereon, and gently 
lowered into the water prepared for him beneath. 

BATH LIFT FOR THE SICK AND PARALYZED. 

Bathing over, the net is raised again to the level of 
the top of the bath, the patient rubbed dry, and pre
pared for b,�d. Nurses and others who have single
handed attempted to lift a helpless person from the 
bottom of a bath will be able to appreciate the useful
ness of this contrivance. The ad vantages of the lift i ll 
cases of prolonged immersion are many, not the least 
of which is that the patient is supported in mid-water, 
his weight being eq ually distributed, and no portion of  
his  booy being allowed to come in contact with the 
bottom of the tub. Should the patient be delirious or  
maniacal , the limbs can easily be secured to the net, 
and all dangerous struggling is obviated. There is 
sufficient space between the edge of the net and the 
side of the bath to prevent injury to the fingers should 
the bather grasp the rods. The apparatus can be made 
to fit any size or shape of bath, and can be fixed to an 
ordinary bath in a few minutes. It is also to  be no
ticed that the net and revolving bar can be removed in 
a moment, so that in a private hou"e the bath may not 
be monopol ized by the invalid. The machine should, 
I think, prove of great value both in the private house 
and in the public institution. "  

• 1 • • • 
A Week ,vithout Sleep Cor a Wager. 

At noon on Monday, March 30, in Detroit, Mich. , six 
men entered into a competition to test. t.heir ability to 
do without sleep for a period of 168 hours, or a full 
week. Four of the contesotants had dropped out before 
Thursday, the two remaining being Townsend, a six 
day walker, and Cunningham, a ship carpenter. 
Townsend succumbed on Sunday evening, and the 
manner of his fail ure, and the great difficul\y experi
enced by Cunningham in keeping up his vigil for the 
full period, afford a vivid illustration of the exquisite 
torture which can be inflicted by forcibly depriving 
one of sleep. At about 10 o'clock Townsend began to 
weaken ; he walked like a man asleep and reeled about 
the floor. An hou r later he complained that the floor 
had all at once gro wn very steep and he could not keep 

on clim bing. He stuck to his task, however, until mid
night, when he leaned against the wall for a moment's 
rest. He was so tired that he fell to the floor. The 
shock roused him, and he begged the watchman to 
keep him awake, but it could not be done. Again he 
reeled about the floor for a few minutes and then with 
tears in his eyes he said it was all up with him. He 
could not stand it an y longer-he m ust lie down a 
minute. Down on the floor he threw himself, and 
before the watchman could get to him, a full-fledged 
snore was heard , and he was out of the race. 

Cunningham was left alone with a 12 hours' vigil 
before him. He walked, he sang, he danced and 
shouted and tried every means he  could devise to 
ward off sleep. Hundreds of people clustered about 
hirr t.o see the last hour pass. " Why did you stop the 
ck .,t' he almoflt screamed as the mil l utes dragged by • 

At length it was over, and he was conducted to the  
theater stage and introduced, but before the introo uc
tion was over, he was sound asleep. Cunningham l ost 
eight pounds and Townsend six in the match. The 
men were allowed to sleep in  15 minute naps at the 
conclusion of their several vigils, and were said to have 
suffered no pnmanent ill fr0m their novel contest. 

. , . , " 
Liquid F uel Cor Firing Porcelain. 

The large porcelain factories at Limoges IJave been 
for a long time st.udying the question of reducing the 
price of fuel, the existence of the famous ind ustry being 
threatened by the excessive cost of firing china. 'Vhile 
in Bohemia this is not more than $2 per ton.  and in 
England $2.60, at Limoges the cost was $6.90. In 
order t.o compete against this  immense ad vantage, 
wages were reduced to the lowest minimum,  and still 
the manufacturers, in many cases, lost money. The 
coal that is employed is necessarily costly, as a smoke
less, long flame variety is required. Many of .the fac
tories burn wood only, as that produces a p urer white  
than the very best kinds of  coal. . Wood. however, i s  
dearer than coal, and  i s  consequently only used in fir
ing the m uffles and in the finest grades of porcel ain .  
Under these circumstances one of the most progressi ve 
houses in Li moges was induced to employ petrole u m  
or resid uum oil a s  a fuel. '£0 accom plish this an Ame
rican firm using the Wright burner was requested to 
come and make a trial with the fnei. The results were 
far better than anticipated. No gases or smoke in any 
way d iscolored the china, which came from the kiln 
much whiter and in better con dition than when it i s  
fired with the  best of wood. In the m uffles there was 
a mo�t decided advantage. The del icate colors, which 
show at once the presence of the slightest quantity 
of gas, were perfect. This new discovery, according 
to  a recent consular report, promises to  revolution ize 
the·whole porcelain industry. It is estimated that by 
employing these oils there will be a reduction of about 
15 per cent or 20 per cent in the maki ng of china. The 
only question now ie the present classification of resi
duum oils, as the present duty on petroleum (120 francs 
per ton) is prohibitive, but strong pressures are being 
brought to bear on the government now to have fuel 
oils classified as fuel, which pays only 1 '30 francs per ton. 

.. . . � . 
The Inventors' National Association. 

Referring to the organization of the National Asso · 
ciation of Inventors and Man ufacturers, an outcome of  
the recent paten t centennial celebration, the Elect1'ical 

Review thinks every inventor shoultl take a hand i n  
this matter. T h e  immediate work to which t h e  or
ganization should address its energies should be, fir�t, 
to cover with its membershi p every inventor of note in 
the country, and their concentrated effort should be 
directed upon Congress to rel ieve the present conges
tion in the Patent  Office. The Interior Department 
and Land Office, which have pushed themselves into 
the building paid for out of  the patent fund for the 
use of the Patent Office, should be ignominiously 
bounced and Congress should be made to provide 
them with quarters elsewhere. 

While these squatters are grandly occupying the 
larger part of the building wi  th one desk to two rooms, 
the Patent Office is literary kill ing its tJorps by fil l ing 
each room with from six to ten clerks and the necessary 
office paraphernalia. A large amount of sickness and 
a n u mber of deaths are directly attributable to this 
cause. All this is  hard on the inventor. His cases lie 
in the examiners' rooms awaiting action. A reduced 
and insufficient complement of examiners prevents 
early examinations, danger is invited of rival applica
tions being filed and of expensive interference contests 
arising. 

The a�sociation will find work to do in combating a 
growing opposition to patents among farmers ; it is  
perfectly clear that those offering such opposi tion do 
not know on which side thei r bread is buttered. As 
was well said by several of the distinguished speakers 
at Washington recently, there is no other factor of 
our great national prosperity so large as the fruits of 
invention. An important object to be attained is the 
establishment of more liberal international patent 
laws. We are gradually dri fting toward that, but 
this association can expedite matters by showing the 
State Department what is needed and how to get it. 
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RECENTLY PATENTED INVENTIONS. 

E ngineering. 

BOILER FEEDER AND METER.-John 
Eo Winder, Pacific, Mo.  Tbis  i nvention relates to  
boller feeders heretofore patented by the salCe inventor. 
A water receptacle cont"in ing a fioat is connected with 
the boiler, a steam chest bemg connected with the 
receptacle and with the boiler, there being a valve in 
the steam cbest. Tbe entire amount of water taken 
i nto the receptacle is indicated on a regitster or meter, 
the device being simple and durable in construction an:! 
automatic in ol-'cration. 

Railway Appliances. 

CAR COUPLING. - David A I t m a n, 
Macon, Ga. This is an improvement on a former pa .. 
tented invention of the same inventor, und provides a 
coupling which is si mple and easy of operation, ami by 

whicb the cars can be coup led and uncoupled without 

req uiring tbe trainmau to go between tbem. The draw· 

bead bas tbe usual flaring mouth, and is provided with 
a coupling pin opening i n  its top, adjaceut to wbich are 

guide frames to retain lever& ex�ending to both sides of 
tbe car and adapted tf) properly manipnlate the pin . 

RAILWAY SIGNALING ApPARATUS . 
John D .  Taylor, Piketon, Ohio. Two patents have 

been granted this inventor, one of which covers an im

provement on his previous patent, and provides for the 
transmission of signals with certainty and accuracy. 
It consi.ts in the combination of a polari zed relay for 
receiving tbe signal from tbe main l ine and operating 
the local circuit and e lectrica l ly.operated signal receiv· 
ing and transmitting devices. Tbe otber i nventIOn is 
designed to place the control of traifts on any system 
of blocks in the hands of Olle man, wbo will bave an 
efficient means of knowing the cxact location of all 
trains, and will consequently know j ust what signals to 
give to following trains. The current for operating: the 

system is furnisbed from a battery or dynamo at the 
block dispatcher's office, and the intermediate and ter· 
minal stations are provided with d istiuctive sets of ap
paratus. The danger system is automatic"ly set, and 
cannot be changed except hy tbe block dispatches, tbe 
syslem being des igned to ob viate errors by incompetent 
operators and reduce the cost of operating tbe block 
signaling system. 

Electrical. 

CURRENT REGULATOR. - Joseph A. 
Williams, Cleveland, Obio. Tbi6 is a device for attacb· 
ment to dynamos, to regulate the current by moving 

the brushes toward or away from tbe neutral line. A 
compound tbermostatic bar is combined witb tbe cir
Clllt wires of a dynamo, and a pair of compound 

thermostatic bars are oppositel y arranged witb respect 
to each otber, and connected witb the movable hrusb· 
holding bar, while current.sbifting devices are arranged 
to throw tbe current into one or tbe otber of the 
secondary compound tbermostatic bars. 

THERMOSTAT. - Jesse C. Sims, May
nard, Mass. A mercury tbermometer tube of tbe usual 

description bas oPPoRitely arranged lateral brancb tubes 
in which are sealed platiuum wires, which touch the 

mercury as it rises in tbe tube. On opposite sides of 

the thermometer are rods carrying sl iding metal l ic  
blocks adapted to be clamped in a desi red pOGition, the 

bloc!:s baving boles and bi nd ing screws for connection 
witll wires. Tbe blocks are sot opposite and Ilear tbe 
pobt on tbe thermometer scale at wbich it is de.ired to 
sound �n alarm or close a circuit, and wires from the 
blocks are connected with the alarm it is deoired to 
operate, when, on the rising of the mercury in the tube 
to form a contact w i th the wires, the circuit is closed 

and the alarm is sounded. To indicate a fal l ing tem
peratnre tbe apparatus is placed on a closed circuit, the 
fal l ing mercury tben breaking the circnit and so�nding 

the alarm. 

llIechanlcal. 

AUGER. - Will iam B rede and Leon 
A. De la Nux, Paauhau Mill ,  Hamakua, Hawaii.  Tbis 
is  a tool III wbich the clltters are detacbably attached 
to the web of tbe sbank in such a manner as to be ex· 

peditiousl y  and conveniently applied and removed, tbe 
cutters defining the holc to be cut and preventing the 
web ulJon entering the wood from tearing its upper SUf
(ace. The web bas dovetail tapering recesses in its 
edges, at eaeb side of wbicb are d,wnwarc'ly tapering 
spurs, the cutters fitting in th, recesses and II pin passed 
tbrougb tbe cntters and tbe web. 

STOVE PIPE FITTING TOOL. - Elliott 
D. Fisher, Franklinville, N. Y. This is a tool for ex
panding one end of a stove pipe ioint and correspond
ingly contracting tbe end of a similar pipe j oint to 
adapt them for a sl iding connection. It is a compact 
and simple implement witb a bollow conical body 
baving an annular sligbtly sloping shoulder formed on 
it near its center of len2th, an in\vard curvature pro

duced on tbe edge of its small end and a lIarin:: moutb 
on its larger end. 

BELT COUPLING. -Wi!l iarn P. Whi te, 
Voluntown, Conn. Tbis coupling consists of two out· 
wardly bent coupl ing pieces baving interlocking books 
and eyes with transverse slots, clamps entering the con
cave portions of tbe coupl ing pieces and bavin(; pro
jecting books adapted to extend througb the slots of 
the coupl ing pi eces. Tbe device forms a sim ple and 
d u rable coupling of metal, designed to be qu ick l y and 

ea. i ly applied, fastening tbe ends of the belt so they are 
not liable to tear, wbile tbe united portious will run 

smootbly over the pulley. 

BRICK PRESS. - John P. A 1 s t  0 n ,  
Renovo, Pa. Tbis press has a vertical steam cylinder 

in tbe npper end of its frame, tbe piston operating a 
plunger, below wbicb is supported a mould, in tbe bot

tom of whicb is a pl unger supported by a crossbead, 

tbe plungers being so connected tbat on the raising of 
the upper plunger tbe lower pl unger will rise to expel 

the brick, which are removed by an equal and steady 
pressure so that they will not be injured. Tbe opera
tion is automatic, and the frame Is mounted on wheels 
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so that it may he conveniently moved abont as desired 
according to the location of the material and the snp
ply of the motive agent. 

DIE FOR BUTTON MACHINES. - Leo 
Prange, Brooklyn, N. Y. This die  is formed by break· 
ing a piece of hard metal into two parts, tbe broken 
surface of eacb part constituting tbe face of the die, tbe 

grain of tbe fractnred snrface forming a stipple into 
whicb ornaments are sunken, the dies being especial ly 
adapted for pressing glass or jet buttons. 

MECHANICAL MOVEMENT. - J e s s e  
Morningstar, Archbold, Obio. According to this in· 
vention, a circular st.rap is held on a cam wbeel adapted 
to be driven and provided with trunnions, a shaft with 
a forked end being engaged by the trunnions, and the 
shaft being adapted to carry a crank arm to eonnect 
with the device to be driven. The device i s  simple in 

construction and designed for etIective use on various 
macbines, "specially for converttng the rotary motion 

of the mal. Jriving shaft of a mower into a reciprocat· 
ing motion .v actnate the knives. 

Miscellaneous. 

SLATE ATTACHMENT.-Maud Wyman, 
Oakland, Cal . Tbis is an appl iance for assisting 

pnpils in learning to write or draw lette .. , figures, etc. 
It consists of a box containing a slate, above and 
beneath wbicb at tbe npper and lower sides are jou rnaled 

parallel shafts carrying endless bands, upon which lhe 
letters or fignres are displayed. Means arc provided 

for actuating tbe bands to expose such letters, etc., so 
that they may be copied upon tbe slate. 

WAISTBAND. - A novel w a i s t b a n  d 
designed to connect pants and sbirt waists with a yield· 
in\( connection has been patented by Mr. Frederick 
Spitz, of New York City. In tbis il:.vention the band 
is provided with a series of eyelets arranged in pairs one 
above tbe otber, witb loops of cord extending througb 
tbe eyelets and s€Cured to tbe face of tbe band, by a 
loop formed of the material of tbe band. On tbe por· 
tion of tbe cord loop projecting inside the baud is 
placed a metallic slide to regulate the lengtb of tbe 
portion of tbe l oop whicb receives tbe bntton of tbe 
shirt waist. Tbis waisthand is principally designed for 
use on cbildren's clothing, bnt it may he applied witb 
equal advantage to sporting smts. 

FISH PRESERVE DAM. - Samuel Mc
El roy, Brooklyn, No Y. Tbis invention provides an 
improved dam special ly designed for streams and ponds 
containing \(ame fish, permitting the free discbarge of 
the ordinary and extraordinary stream and storm fiow 

without al lowinr, tbe lIsb to escape. Combined with 
the ordinary weir is an auxiliary weir of novel con
struction, wil b screen., on tbe up stream side of tbe 

dam, alongside tbe ord inary weir, and adapted to dis
cbar!!e into it, tbe anxiliary weir forming a suffiCient 
outlet for any surplus water, while tbe fisb are retained . 

RECOVERING VAPORIZED SOLVENTS. 
-James R. Wbiting, New York City, and William A. 
Lawrence, Watervi l le, N. Y. This invention covers an 
improved method of extracti ng the active princi ples 
and val uable contents of bops by bringing the bops in 
contact witb petroleum, etber, etc., as practiced under 
a former patented invention of the same inventors. 
The invention provides for tbe more rapid and com
plete recovery of the vaporized sol vents ill tbe extractor 
among the bops after tbe sol vents containing the ex· 

tract have been drawn otI, accomplisbing tb,S object by 

the use of steam, wbile tl}e steam is at all times kept 

from contact with tbe bops. 

'VELL DRILL A pPLIANCE. - Ed mund 
R. Bristol, Jordan, Minn. This  is a device for remov
ing broken piston rods from wells. A tube is adapted 
to be passed into the well baving a bead on iti lower 
end with a central opening less in diameter on the top 
tban on the bottom, the head passing witb its ceutral 
opening on the end of tbe broken piston rod, while a 

tool slides in tbe tnbe and bas a wedge on its lower end 
adapted to pass into tbe bead to wedge past the broken 

end of tbe rod. The device i s  of simple construction 
and des igned to be durable and efficient. 

L A M  P. - Frederick S. Dellen baugh, 
Mount Vernon, N. Y. Tbis is a device for tbe bnrning 
of a solid substance, as a stick of paraffine, with a w ick, 

to atIord an absolntely safe lamp for use at sea, on rail
ways, or in tbe household, wbile being clean and giving 

a bril liant l igbt. The lamp may be of any desired size 
or shape, but in its body is beld the burner tube witb 

slots tbrough wbicb mel ted paraffine IS passed to tbe 
wick, the tube being fitted with a lifter wbicb constant· 
ly forces tbe stick of paraffine up against a stop. 

FOUNTAIN INKs'rAND. - Charles W. 
Robrkaste, Beaver Falls, Pa. Tbis device has a casing 
in wbicb is an ink well ,  a funnel sliding down into tbe 
ink well tbrougb a top opening III tbe casing, while a 
lIexible cylinder is secured to tbe well and to the casing. 

Tbe air is confined in tbe ink well,  and wben one 

preS8es on the funnel, tbe pressure of tbe air on tbe ink 
causes tbe latter to rise into the lIaring mouth of the 
funnel. Tbis inkstand can be readily taken apart for 
filling aud clean in/!". 

FIRE PROTECTOR. - Willie F. Bean 
and Frederick W. Dunnell, Springfield, and George E
Noyes, Lawrence, Mass. Tbis invention provides a 
curtain of ashestos or otber suitable material, attached 
to a spring·actuated roller above a window of a build
ing, wbereby tbe curtain may he qnickly drawn over 
tbe window as a protection from lire in an adjoining 
building. Tbe curtain is also designed to be moved iu 
" frame, so tbat it may be operated from tbe ontside of 

the bnilding if desired, in connection with a life·sa ving 
car. 

DOOR SPRING. - Charles W. Harvey, 
Los Angeles, CaL, and Charles J. Root, Bristol, Conn. 
Tbe bracket or support of tbis device has a vertical 

socket, and a drum with a ribbon or tbe like, with an 
actuating sprin\(, while tbe spring sbaft is extended 
beyond tbe bead of the drum, such extension lItting in 
the Tertical socket. Tbe device is very simple and in
expensive, wbile it can be easily adjnsted to suit rigbt 

or left hand doors, and tbe tension of tbe sprinll can be 

readily increased or diminished. 

DOOR CHECK.-Herman A. J. Rieckert, 
New York City. By this Invention toggle levers are 
adapted to be snpported on the aoor casmg and press 
on the door, a spring tormed by a hollow ball of lIexibl 
material being connected with a joint of the toggle 
levers. Tbe device is very simple and durable in con
struction, and adapted for nse on doors mounted to 
swing in both directions, serving to retain the door in a 
closed position and prevent it from swingtng forward 
beyond the cormal position when opened in either 

directIOn. 

UMBRELLA HOLDER.-Joseph C, Gar
rott, Brooklyn, N. Y. This is a stand designed more 
especially for holding umbrellas in stores or sbops 
wben on exbibition or sale, allowing quite full exam
ination of them without unnecessary handling, and 80 

tbat they present an attractive appearance to buyer and 
seller and are locked safely against tbeft. In eacb end 
of a suitab le base , preferably of ornamentally moulded 
wood, is screwed a post, wbich may be a metal tube, 
and these posts give support to bent wire end parts 
adapted to bold two series of crossed umbrellas at each 
side of anotber series of central uprigbt umbrellas. 

BOOT BLACKING BRUSH. - Robert L. 
Stevens, Ward, Pa. This is a machiue for pollsbing 
boots by tbe wearer witbont stooping over. A pair of 
borizontal rock sbafts are journaled beneath a foot 
rest near the bottom of a vertical frame, the rock shafts 
csrrying brusbes on opposite sides of the foot rest. 

while a hand lever extends upward from each rock 
sbaft. The boot or sboe, baving been daubed witb 
blacking, is placed on the foot rest, wbeu tbe hand 

lever i s  reciprocated, rocking the sbafts and reciprocat
ing tbe brusbes along tbe foot rest, tbereby cleaning or 
polIsbing the boot or sboe. 

ICE CREEPER.-Rollin A. Camp, Sag
inaw, Mich. Tbis is a deVice to prevent pedestriallE 
from slipping on ice or frozen snrfaces. It consists of 
a plate formed in sections, one section being slotted 
and baving a /lange and tbe other bavmg a cam, wbile 
eacb section has a series of apertures and a spur, the 
spur of one section projecting tbrongb the apertures of 
tbe other section. The device is  simple and inexpensive, 

and can be readDy put on or taken otI t.be hoot or sboe, 
or applied over a rubber or otber oversboe. 

NOTE.- Copies of any of the above patents w1l\ be 

furnished by Munn & Co. , for 25 cents eacb. Please 
send name of the p" ,entee, title of invention, and date 
of tbis paper. 

SCIENTIFIC AMERICAN 
B U I L D I N G  E D I T I O N . 

MAY N V M B ER.-(N o. 6 7 . )  

TABLE OF CONTENTS. 
1. Elegant plat.e in colors sbowing tbe residence of 

Henry Ivison, Esq., at Rutberford, N. J. One of 

the most picturesque and best appointed houses 
in the vicinity of New Y ork. Also photo. 
graphic perspecti ve v iew, floor plans, etc. 

2. Plate in colors showiug the residence of Mr. George 
Comstock, of Bridgeport, Conn. One of the 
bandsomest in Bridgeport. Pbotograpbic per
spective view, 1I0or plans, etc. Cost $10,000. 

3. Design for a staircase of pleasing and novel ap· 
pearance. 

4. Photograpbic views and floor plans of a colonial 
cottage in Armour Villa Park, Bronxvil le, N. Y. 
Cost $2,800. W. W. Kent, architect, New York. 

5. Engraviugs showing a perspective and fioor plans 
ef the residence of Mr. George Burnham, at 
Powelton Ave. ;Jbiladelphia, Pa. 

6. Sketcb of a drawing room. 

7. A d wel l ing at New Haven, Conu. Cost complete 

$6,345. PersiJective view, 1I00r plan s, etc . 
8. Illustrations showing perspecti ves and ground plan 

of tbe First Presbyterian church, recently erected 
at Rutberford, N. J. Total cost comple;e $70,000. 
Messrs. Fowler & Hough, New York, arcbitects. 

9. A very attractive and pictureRque cottage erected at 
Wayne, Pn. Cost $3,800 complete. Floor plans, 
perspective elevation, etc. 

10. A cottage at Fanwood, N. J. Cost $4,2IlO complete. 
Pbotograpbic view, fioor plans, etc. 

11. Sketcb sbowing tbe new " E mpire Theater " of 
Philadel phia, Pa.,  designed to be uue of tbe most 
commodious play bouses in America. Arcbitect 
Augus S. Wade. 

12. Miscel laneous contents : Statuary marble.-Jobn 
W. Roo l .-Ornament in architecture.-Steam pipe 
reqnired for beatlng.-Painting ironwork.-Archi· 
tectural foliage.-A luxurious bath .-Hardwood 
finish.-Decorations of the Hotel Metropole, Lon
don, Englaud.--Oldest dwelling in the United 
States.-An improved gas engine, ilI ustrated.-A 
sanitary laundry tub, illustrated.-Real estate in
vestments.-American tin and terne plates.-An 
easily coupled door banger, illustrated.-Arcbi
tectural wood work, iIlnstrated.-An improved 

scroll saw, illnstrated.-Improved system of fire
prOOfing, illustrated.-Tbe new Bolton beater, 
illustrated.-The Sturtevant system of beating 
and ventilating IlCbool bouses.-Finish ing natural 
woods. 

The Scientific American Arcbitects and Builders 
Edition is issued montbly. $2.50 a year. Single copies 
25 cents. Forty large qnarto pages, equal to abont 

two hnndred ordinary book pages ;  forming, prlicti. 
cally, a large and splendid MAGAZINE OF ARCHITEC' 
TURE, ricbly adorned with elegant plates in colors and 
witb fine engravings, illustrating the most interesting 
examples of Modem Architectnral Constructioo and 
allied subjects. 

Tbe Fullness, Richness, Cbeapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 

of any Architectnral publication in the world. Sold by 
all newsdealers. 
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The cllarqe fw Insertion under tiltS head is One Dollar 
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A dvertisements mu.'t be received at publication offic� 
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For Sale--New and second baud latbes, planers d rills, 
shapers, engines. Rod bollers, belting. pulleys, and shaft .. 
iDIl. W. P. Davis. Rochester, N. Y. 

Barrel, Keg, and Hogshead :Mach inery. See adv .p.l89. 

Pre .. es & Dies . Ferracute Macb. Co , Bridgeton, N . •  J ,  
For best hoisting engine. J .  S. Mundy, Newark. N.  J. 

Best Ice and Refrigerating Machines made by David 
Boyle. Chicago. Ill. 170 machines in satisfact.ory use. 

Tbe Improved Hydraulic Jacks, Punches, and 'rube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Patent 427,311, issued May 6, for sale or arrangement 
tor manufacturing.-Chas. Gurney, Mount Morris, N. Y. 

U How to Keep Boilers Clean. " Send your address 
tor free 96 p. book. Ja •. C. Hotchkiss. liZ Liberty St., N. Y. 

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

C. Eo Billings' Patent Surface Gange. Drop Forgings. 
Bronze For.a:ings. Billings & Spencer Co., Hartford, Conn. 

F<lr Sale--A patent for carpet laying anil fasten ing 
machine. Patented April ':', ISm. A ddress G. G eglio, 
633 iV. 4Bth St., New York City. 

Split Pull eys at low prices, and of same strength and 
appearance as Whole Pulleys. · Yocom & Son's Shafting 
Work., Drinker St.. Philadelphia. Pa. 

Guild & Garrison , Brooklyn, N. Y . •  mannfacture 
steam pumps. vacuum pumps, vacuum apparatus. air 
pumps. acid blowers, fi lter press pumps, etc. 

Fw low prices on Iron Pipe, Val ves, Gates, Fit tings, 
Iron and Brass Castings, and Plumbers' Supplies, write 
A .  & W. S. Carr Co . .  138 and 140 Cent re St . .  New York. 

Tbe best book for electricians and beginners III e lec
triCity is h Experimental Science," by G eo. M. Hopkins. 
By mail ,  $4 ; MUnn & Co . •  publ ishers. 361 Broadway, N. Y. 

A rare opportunity for a young man wi tb a few thou· 
8and dollars capital to secure a permanent position as 
manager of a Western water works company. Address 
President Water Co •• care this paper. 

Engineers, mannfactnrers� and makers are invited to 
send gratuitously catalog-nes. price-lists. and trade terms 
to George '1\ Poole. Assoc. R. 1.  B. A., A ssoc. M. I. C. E., 
Colo nial Architect and Ruperintendent of Public Works, 
Department.of PubliC Works and Buildings. Perth. West
ern Austral ia. 

airSend for new and complete cawlogue of Scientific 
tLod other Books for sale by Munn & Co . •  361 Broadway, 

New \-ork. Free on appl ication. 
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ItS 
HINTS TO CORRESPONDENTS. 

Names and A ddress must accompany all letters, 
or no attent.ion wi l l  be paid thereto. This is for our 
informati on and not. for lJubl ication. 

Keterenc.es to former articles or  ll11SwerS shou ld 
give date of paper and pHoge or number of questi on. 

I n q u i ries not answered in rea!3onabl e time t:>honld 
be repeated ; correspondents will bear i n  mind that 
Borne answers require not a l itt l e research, and, 
though we endeavor to reply to al l  eitber by letter 
or in this department. each must take his turD. 

Speci al Written I n formation on matters of 
personal rather than general  interes:: CRnllot be 
expected w ithou t remuneration . 

Sci entific American S U P l,lements referred 
to may he had at the office. Price Ie cents each . 

Book.s referred to promptly supplied on receipt of 
prlce. 

M i nerals sent for examination s hould be distinctly 
marked or labeled. 

(2996) J. B. S. wri tes : SCIENTIFIC 
AMERICAN SUPPLE>lENT, No. 779, page 12444, central 
column, about 2 i nches from the bottom : H 'fh i!.'  lamp 
bas no cbimuey and burns ordiuary paraffine oil  with a 
bl ue lIame l ike a Bnnsen gas jet." Be kind enougb to 
describe tbe lamp or burner producing tbe blue llame. 
A. This burner is an atomizer similar to tbose used for 

sprayin g  perfumery, medicine, etc. You will  find it 
described on page 101 of " Experimental Scieu ce. " -

(2997) R M. W. asks : How can tortois�  
shell b e  polisbed ? A .  After the tortoise sbel l i s  
scraped .mooth with a piece o f  glass, rub it witb fine 

sand paper or Dutcb r ushes ; repeat tbe rubbing witb a 
bit of felt di pped in very finely powdered cbarcoal ,  and, 
lastly, apply rotten .tolle or put.ty powder , and finis h 
with a piece of chamois skin dam ped with a httle sweet 
oil, or sti ll better, rub it w ith 8ubnitrate of bismutb ap
plied by tbe palm of tbe band. 

(2998) W. D. F. asks : How can I test 
driuking water for tbe presence of lead ? A. Test by acid· 

nl at ing tbe water with bydrochloric acid and runmug 
hydrogen sul pbide gas througb it ; th is i8 preferable, but 
if the gas cannot be readily made, hydrogen sulpbide 
water will answer. If s ufficient lead be present, a black 
precipitate will be formed. Lead pipes in time become 
covered witb a coating wbich prevents tbe water hom 
coming in contact with tbe metal. 

(2999) H. E. asks : Which are the three 
largest navies i n  tbe world at present ? A. Engl isb, 

French, Russian. 

(3000) J. W. W. asks : How can gra-
pbite rod be eoldered or fastened to copper wire, or 
what kind of solder is necessary, and is tbere such a 
solder as copper solder ? A. You can cast lead around 

tbe end of yonr grapbi te rod, or you can copper the rod 
by tbe galvanic method. Tbe wire can be soldered to 

tbe lead or copper by means of soft solder or by the gal· 
vanic method, in whicb case copper is tbe Bolder . 

(3001 ) J. S. -Loof or loofah is the 
name of tbe fruit of Ilulta Ll!qyptiaca, a plant belong· 
ing to the order Cncurbitacere, wbicb includes the pnmp· 
kin, squasb, cucnmber, the varion. kinds of melons, etc. 
The fruit is fibrous and netted wit.hin and is cut up wben 
dry and used as a fiesh rubber in Turkish batbs. Hence 
tbe trnit bas been called the towel gourd. The librous 
anbstance ot tbe, frUit IS also used for wasbing; dishes'. 
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and has therefore been named the vef(etable dish cloth. 
T he plants belonging to the genus Luffa are natives of 
tropical Asia and Africa. 

(3002) G. H. L. asks : 1. What is tll.e in
closed powder. and what is it worth per pound ? A. 
Potassium nitrate, worth 10jto,12 cents a ponnd in small 
quantities. 2. What is cbromic acid worth per p'lund, 
and wby is it not more generally used in batteries in
Btead of eledropoion fluid ? A. 40 cents a pound. It Is 
ofwu used with water and sulphuric acid for batterit:8. 
Alone it is not a snbstitute for electropoion fluid. 3. 
rrhe formula for electropoion fluid as generally used is 
five parts of a saturated sQlution of potass. bichromate 
and one part sulphuric acid. Now, as tbe formula for 
producing chromic acid is 100 parts saturated solution 
pot ass. bichromate and 150 parts sulphuric acid. and 
as the end sought for is the liberation of cbromic 
acid, it would seem to me that not enougb sulpburic 
acid is used to Becure economIC working. Am I right ? 
A. Working on the basis of satu rated soi utlOllS is mise 
leading. For electropoion fluid a good formula-and 
there are a number-is tbe fol lowing : Mix one gallun 
s u l phuric acid wi lh three gallons of water. In a sepa
rate vessel d issolve 6 pounds of bichromate of potash in 
2 gallons of boiling water, then mix the two solutions 
careful ly .  Use when cold. You misapprehend the 
object of the sul phuric acid. It not only has to set 
free chromic acid. but has to supply the acid radical to 
combine with the chromium. and formlllg with the 
pota:;<sium sulphate chrome alum, and with zinc, 
zinc sul phate. 4. I have twice tried a battery, using 
electropoion fluid with sodium bichrom. in porous cup 
and sal-ammonIac in outer jar, and both times, after the 
cell had been set up two days. the porous cup would 
burst, bluish crystals forming in the pores. Why is it ? 
A. It is hurd to assign the exact cause from your de
scriplior.. As the combination is a bad one you should 
aVG:d i t, and usc sulphuric acid dilnted with water in 
the all ter cell. 

(3003) F. G. S, asks (1) a simple way of 
testing milk so as to find out whether it has been adul
terated with water, etc. A. There is no simple way 
that is  rel i able. The lactometer (a specially ,graduated 
hydrometer) gives some clew and is extenSively used. 
See SUPPLE'IENT, Nos. 71 and 292. There are also 
color or .transparency tests. 2. AlBa a simple process 
for recutting files with acid. A. Clean with hot lye, 
benzine or turpentine and wash in warm water. Im
merse in a jar containing 1 volume each of ni tric and 
SUlphuric acids and 2 volumes of water. The files 
should be put i n  toe downward for an hour or more. 
Wash final ly. For sund blast sbarpening see our Sup
PLEMENT, No. 416. 3. In making permanent magnets 
is it best to temper the steel as hard as possible ? A. 
No. Draw to a straw color. 

(3004) D. B . -Red marking ink unaf
fected by soap alkalies is made as follows : Enough 
finely powdered cinnabar to form a moderately thick 
liquid i8 very intimately mixed with egg albumen pre
viou61y dilnted ·with an equal bulk of water, an d beaten 
to It frotb and fil tered through finc linen. Marks are 
formed on cloth with tbis l i quid by means of a quill  and 
are fixed after they have become dry by pressing on the 
reverse side \vith a hot iron. This might work in a 
rubber stamp by adding glycerine, but we recommend 
you to use Ibe quill . 

(3005) Mrs. E. C. H.-The glistening 
Bub�tance in the sand i s  finely pulverized mica. The 80-
cal led star of Bethlehem may have been a sudden out
burst by collision of two stars. The outbursts of star 
l Ight  at various times since have been called stars of 
Beihe lem. They were accidental and without regu
larity of time and duration. They may appear at any 
time, but have nothing to do with the brilliant glows 
of the planet Venus. 

(3006) A. G. L. asks how to copper-plate 
on the surface of plas ter of Paris, the copper plate to 
be about an 8th or 16th of au inch thick. A. Coat with 
graphite rubbed on with a brush. Dust on some iron 
dust or very fine fili ngs and pour some sulphate of cop
per solution over it .  Thcn proceed to plate. Tbe thick
ness seems exces�ive. 

(3007) J. H. R. asks whether there is any 
difIerence between platina and platinum. A. There 
is no difference: the last, • •  platinum," is the best usage. 

(3008) 1. M. T. asks how to ink a type
writer ribbon with the ink used with the copying pad 
described in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
438. A. Rub the ink on the rit bon with a stiff brusb. 
For type-writer inks we refer you to the SCIENTIFIC 
AMERICAN, No. 21, vol. 59. 

(3009) Yi. R. asks for a good harness 
dressiIl(!. A. 74 ounce isinglass, M: ounce indigo, 4 
ounces l ogwood, 2 ounces 80ft soap. 4 ounces best glue 
and 20 ounces vinegar. The whole is warmed, mixed, 
strained, and allowed to cool. 

(3010) P. J. M.-Our navy ranks at pres
ent among tbe smallest, but the people have expecta
tions of improvement. 

(3011)  C. S. asks : 1. Where can I get 
rubber (l ike the one Inclosed) one foot square, or more? 
Address the New York Rubber .Belting and Packing 
Company of this city. 2. How can it be fastened to 
cloth ? A. It Cdnnot be s"tisfactorily secured. 3. Will 
the cloth, attached to rubber, shrink. if kept always in 
water ? A. Not to any great extent. If completely em
bedded in India rubber. the shrinkage will be still ies •. 4. What kind of cloth should be used ? A. Cotton 
drilling or sheeting will answer. 5. Is cloth made water
proof in any other way. that is jn"t as durahle as the 
above mentioned, where the cloth is folded and 
brought apart every five minu tes or so ? A. No. 6. Is 
there any metal, and what kino. that won't rust if kept 
in water (being in frictional contact with another sur
face)? A. Platinum. also, withm measurable limits. 
bronze. brass, aluminum bronze, and Babbitt metal . 7. 
Where it can be done. what sub-tance should be used 
for covering, and how to protect metal wbere it is nnder 
water ? A. Apply japanning baked on. The method 
of applying a rubber coating to cloth is quite compli
cated. It is described in " Rubber Hand Stamps and 
the Manipulation of India Rub ber," $1, by lIlIIil. 

J titutifi, !mtri,au. 
(3012) J.  F. C. asks : 1. What is the 

composition of the alkali found In the soil of western 
lands ? A. The composition varies. An effiorescencc 
from near Humboldt L91ze. Nevada, contained: 

Salt . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49·67 
Sulphate of sodinm . . . . . . . . . . . . . . . . . . . . . . .  20·88 
Sesquicarhonate of sodium . . . . . . . .  . . . .  18'15 
Borate of sodium . . . . . . . . . . . • . . • •  . .  • . . . . . .  11'30 

2. What is a simple and reliable test for the same ? A. 
No flxed test can bcl given. 3. Where can I find a full 
description of the storage battery. with explanation of 
its action ? A. See our SUPPLEMENT. Nos. 338. 314. 
342. 416, 517. 722. 

(3013) G. F. K. asks : What are the 
chemicals nsed as a precipitate to determine the de
posits in thc water of an artesian well for boiler pur
poses ? A. Clear hme water will precipitate any bicar
bonate of lime that may be in solution. Alcohol added 
in large quantity. say III equal volume. will preCipitate 
sulphate of lime. Care must be taken in executing the 
first test. as lime water in the air rapidly becomes 
cl ouded. Tbe vessel in which the preCipitation is ef
fected shonld be covered immediatel y  after the addition 
of lime water. If a test tube. the thumb may be placed 
over it and the whole may be shaken. 

(3014) J. P. B. writes : In your paper of 
the 18th April. 1891. I noticed a communication from 
George M. Turner. regarding his mode of cutting off 
the bottom of a bottle. The most satisfactory and sim
ple way I have ever tried is as follows : Having selected 
a small bnt well twisted cotton string. and satnrated 
it in kerosene, turpentine, or some other oil, I tie it in 
two strands hard knot around the bottle wbere 1 desire 
to make the cnt. This done. and after wiping off the 
excess of· oil tbat may ooze out on the bottle, I sel 
ure to the string. carefully and slowly rotating the bot
tle. in order that the flame may creep around. Then, 
when the oil bas bnrned out. I trace around the bottle 
with a small brush wet (not dripping) in water. In nine 
times out of ten a snccessful cut can be madc. Care 
should be taken. however, to have the bottle uncorked. 
and in no case have it contain moisture. these precau
tions being necesfary to prevent explosion. 

(301 5) C. B. N. ask s : 1. What is the 
chemieal that is nsed to oxidize carbon in batteries In 
which the carbon takes the place of the zinc in ord inary 
galvanic batteries? What is the composition of same ? 
A. The Jablochkoff battery has a negative plate of cast 
iron, positive of carbon, with fused sodium nitrate as 
the electrolyte. 2. What is the latest theory in regard 
to what the process " as by wbicb the ancients nsed to 
barden or temper copper ? A. It is we believe still nn
known. 

(3016) W. S. M. writes : In your SCIEN
TIFIC AMERICAN of January 10. 1891. on page 21, under 
the subject " Improved Lamps Greatly Needed." I 
would inqUIre what kind of gas is it that is generated 
in the wick of a lamp tu be ? A. The gas is a heavy hy
drocarbon. easily condensible and inflammable in the 
air, and if mixed witb the right proportion of air. it is 
explosive. Sucb proportion however mnst he nearly 
exact. 

(3017) A. B. C. asks for a receipt for 
making a good Iiqllld dentifrice. A. Carbonate of pot
asb Yo ounce. honey 4 ounces, alcohol 2 ounces. water 10 
onnces, oil of wintergreen and oil of rose enough to 
suit the taste. Color with cochineal if desired. 

(3018) C. A. W. asks : By what solvent 
can I obtain a.pure solution of ichthyol up to 5 per cent? 
A. Use water or alcobol. 

(3019) R. W. R. writes : 1. What other 
moulding material is  used in manufacturing rubber 
stomps besides plaster of Paris and stereo process ? 
A. Flong and oxychloride of zinc matrices may be used 
for rubber stamps. We refer you to .. Rubber Hand 
Stamps and the Manipulation of India Rubber " $1 by 
mail . 2. Also wbat is used to soften silex. I mean pre
pared Silex. such as dentists nse to cement porcelain 
teeth? A. Treatment with muriatic acid might. effect 
this. It is removed from teeth by mechanical treatment. 

TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa .. 
tents at home and abroad, enable us to understand the 
laws and ·practice on both contments, and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the secnring of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex .. 
tensive facilities for conducting the business. Address 
MUNN & CO . •  office SCIENTIFIC AMERICAN. 861 Broad
way, New York. 

INDEX OF INVENTIONS 
F o r  which LeUen Patent . of the 

United State. were Granted 

April 28. 1891. 
&ND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

Advertising bulletin and train annunciator, St. 
J ohn & Jennin" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,';1,282 

Air brake. A. P. Massey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,409 
Air bulb, valved rubber. W. F. Ware . . . . . . . . . . . . . . .  451 ,179 
A l loy. J. W. Lan"ley . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . .  4.'> 1 .406 
Al loy, alum in um . J. W. Lan"ley . . . . . . . . . . . . . . . . . . . .  451,(()5 
A lloys of aluminum. manufacturin2', J. W. Lang-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .-, . . . . . . . . . . .  451 ,(()4 
Animal trap, C. W .  Barkley . . . . . . . . . . . . . . . . . . . . . . . . . . 451.015 
Animal t.rap, J. S. K nowels . . . . . . . . . . . . . . . . . . . . . . . . . .  45 1 ,1',}7 
A nimal trap, A. C. Skinner . . . . . . . . . . . . . . . . . . . . . . . . 451.163 
Armature for electric motors and generators. P. 

Grant . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451 ,24-2 
Atomizer, A. M. S hurtleff . . . . • • . . • • • . • . . . • • . .  451,()78, 451.1l79 
Auger bandle. H. Naylor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,29:l 
Axle box. car, G. F. Hod ley . . . . . . . . . . . . . . . . . . . . . . . . . .  451,1!l5 
A x l e  boxes. dust shield for. G. F. Godley . . .  . . . . . .  451,196 
Axle spindle nut. C. E. Darrow . . . . . . . . . . . . . . . . .. . . . . 451,890 
Baby's chair, C. D. Koeser . . . . . . . . . . . . . . . . . . . . . . .  451.058 
Bilby walker. H. W. Lawson . . . . . . . . . . . . . . . . . . . . . . . . . 451.128 
Barrel closure, II. C. Strout • • • • • • • • • • • • • • • • • • • • • . • •  451,415 
Ba8tn couplin� J. W. Hale . . . . . . . . . . . . . . . . . . . . . . . . . 4.')1,32<1 Buket. A. B. " isher • •  t . f f  . . . . . . . . . . . . . . . . . . . . . . . .  , • • •  461.32l 

Battery. See ElectriC battery. 
Beading and burnishing tool. J. H. Busell . . . .. . . . .  451.21l7 
Hed, combined invalid and operating, W. T. 

Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,348 
Bed, sofa, M. Rosenzweill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.172 
Belt, polarized, A. Storer. . . . . . . . .  . . . . . . . . . . . . . . . . .  451,414 
Belt fastener, S. Ging . . . . . . . .  . . . . . . . . . . . . .  . .  . . . . . .  451.()U 
Bicycle. L. P. Halladay . . . . . . . . . . . . . . . . . . . . . . .  451.428. 41>\,4211 
Bil liard button. C. L. Gill .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.039 
Bit. See Drill bit. 
Board. See Game board. Wash board. 
Boi ler. See E&rg boiler. Steam boiler. :gl� ����
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Book holder. A. S. Held . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,430 
Book, memorandum. C. C. Rueger . . . . . . . . . . . . . . . . . . 451,1:,5 
Boots or shoes. elastic heel for. W. B. Manny • • . . . •  451.200 
Bottle and drinking glass holder, combined. W. 

Wilki nson . . . . . . . . . . • . . . • • • . . • • • . • • . • • • . . • • • • • . • • •  4,1';],097 
Bottle sto pper cap. C. Schroeder . . . . . . . . . . . . . . . . . . . .  451.137 
Box. See A xle box. Cash box. Miter box. 'raia.. 

phone call box. 
Box strap, H. S. Brewington . . . . . . . . . . . . . . . . . . . . . . . .  451.365 
Brake. See Air brake. Car brake. Hemp brake. 
Brick machine, hydrauJic. C. Kimplen . . . . . . . . . . . . . .  451,126 
Bridge. 8uFopensioD, A. W. Tucker . . . . . . . . • • • • • . . . . .  451,087 
Brushes. makin!!, M. C. Pankey . . . . . . . . . . . . . . . . . . 451,2114 
Buckle, A. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.281 
Burial apparatus, M. C. Scherer . . . . . . . . • . • • . . • . . . . . .  451,173 
Burner. See Hydrocarbon burner. Lamp 

burner. 
Butter workers, cooler for, E. D. W ilcox: . . . . . . . . . .  451,352 
Button, E. N. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.025 
Button fastener, C. La Dow . . . . . . . . . . . . . . . . . . . . .. . . . .  4.1)1.4-19 
Button fastener. G. W. Prentice . . . . . . . . . . . . . . . . . . . .  451.070 
Button fastener, J. If. t11hayer . . . . . . . . . . . . . . . . . . . . . . . 451.OSa 
Calendar for time pip-ces, D. E. Grant . . • • . . . . •  u • • •  451,042 
Can. See Oil can. Sheet metal can. 
('an opener, G. H. Blakesley . . . . . . . . . . . . . . . . . . . . . . . . .  451,253 
Can ventilator, A. W. A dams . . . . . . . . . . . . . . . . . . . . . . . .  451,198 
Car brake, J. A .  l�a Croix . . . . .  . . . . . . . . . . . . . . . . . . . . . .  451,:128 
Car brake, automatic. W. Rasb . . . . . . . . . . . . . . . . .. . . . . 451.435 
Car brake. railway, P. F. W hite . . . . . . . . . . . . . . . . . . . .  451,095 
Car coupling, B'. L. Benjam i n  . . . . . . . . . . . . . . . . . . . . . . . 451,018 
Car, electricaHy propel led, R. M. Hunter .. . . . . . . . . .  451. 155 
Car, railway, L. J. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451 .244-
Car seat. rai l way. if. W. Bailey . . . . . . . . . . . . . . . . . . . . .  4.IJ1.X57 
Car, vestibule, C. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.227 
Cars, corner iron for, J. H. Evans . . . . . . . . . . . . . . . . . . . 451,116 
Cars upon the eaves moulding boards, art of and 

means for securing the roof tin of. L. J. Har'" 
ri . . . . . . . . . . . . . . . , .  . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  451.243 

Carbureted vapor or gas, device for regu lating 
the q u ality of. E. J .  Frost . . . . . . .  . . . . .  . . . .  451,037 

Carburetor and attachment for lamps COl l l  ,�ded 
tberewith, E. J .  �'ro.t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.0:16 

Carding engine, C. W hitaker . . . . . . . . . . . . . . . . . . . . . . . 451,';51 
Cardine engine. traveling flat, W. P. Can ning . . . . .  451,367 
Carding engine, traveling fiat, Canning &; W hita-

ker.  . . .  . . . .  . .  . . . . . . . . .  . . . . . . . . . . . .. . . . . . . . . . . .. . . .  451,416 
Carpet fa�tener. H. Grommet . . . . . . . . . . . . . . . . . . . . .. . .  451.043 
Cart, .\t . A. Libbey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451,305 
Cash and parcel carrying apparatus, H. L. Love-
castobox and' iray: �e'ceive'r'�: ' ii.· F: (5a�maii: : : : : ' :  !�l:�� 
Cash register and indicator, H. A. Herr . . .  , . . . . . • . .  451.2:12 
Castin� machine� stereotype, [{ night & Quanchi . .  451,276 
Cattle  "uard, .urface, L. J.  St.rait . . . . . . . . . . . . . . . . . . .  451.141 
Cattle dehorner, A. W .  Hindman . . . . . . . . . . . . . . . . . .  451.049 
Cereals, preparation of. F. Lauholl' . . . . . . . . . . . . . . . . .  4.1l,o.19 
Cbam wbeel tem per, W. C. Wells . . . . . . . . . . . . . . . .. . . 451.146 
Chair. See Baby's chair. Railway rail chair. 
Chair. C. G. Ek lund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,034 
Chairs, fan attachment. for rocking, C. C. Spals'" 

bury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,187, 451,188 
Chart for draughting "arments, H. G. Kennedy . . .  451.247 
C!gar. S. Heilbroner . . . . . . . . . . • . . . • . • • • • • • • . . . • • . . .  4,1'il.ilO2 
Cigars. making. 1£. K. Martin . . . . . . . . . . . . . . . . . . . . . . .  4a1,17S 
Clamp. See Cultivator clamp. 
Clasp. See Suspender clasp. 
Cleaner. See Vacuum cleaner. 
Clock. advertiSing, iI'. Redman . . . . . . . . . . . . . . . . . . . . . .  451,248 
Clock. c himes mechanism, S. Willcock . • • • . . • . • • . . . .  451.35:{ 
Cloth cutting machine, R. Schofield . . . . . . • • . • • . . • . .  451,3:15 
Clotbes hne, F. S. M c K ay . . . . . . . . . . . . . . . . . . . . . . . . . . . 451,065 
Clutch. friction, J.  E. Windle  . . . . . . . . . . . . . . . . . . . . . . .  451,238 
Coal into vesselt'!l. apparatus for loading, W. Giun .. 

der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  451.:l2� 
Calfee separlltor, G. H. Rich . . . . . . . . . . . . . . . . . . . . . . . .  451,�36 
Coin receptacle, J. H ock . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! 451.325 
Combination lock. J. H. & H. Morri . . . . . . . . . . . . . . . . 451.3:14 
Cooking ve •• el. �'. W. J udd . . . . . . . . . . . . . . . . . . . . . . . . . 451,054 
C�:)OJer. See Milk cooler. 
Copying beak pad. E. R. Solliday . . . . . . . . • • • . . . • . . . . .  451,340 
Copying moistener. letter, C. E. Dodd . . . . . . . . . . . . 451.400 
Copyin" roller, hand, C. E. Dodd . . . . . . . . . . . . . . . . .  451,4()1 
Cork wirimc machine, B.  Merritt . . . • . . . . . . • . • . . . . • . .  451,062 
Corset fastening, B. Bernstein . . . . . . . . . . . . . . . . . . . . .  451.020 
Cotton gin, D. A. Sai lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,219 
Coupling. See Basin coupling. Cal' conpling-. 
Crane. traveling. �'. N. Dixon . . . . . . . . . . . . . . . . . . . . . . .  451,269 
Crate, folding prmltry, W. Paschal . . . . . . . . . . . . . . . . . .  451.t169 
Cultivator. D. E. Barton . . . . . . . . . . . . . . . . . . . . . . . . . . .  451 .252 
Cultivator attachment, D. E. Barton . . . . . . . 451,253. 451 .206 
Cultivator beam. D. E. Barton . . . . . . . . . . . . . . . . . . . . .  451.254 
Cultivator clamp. etc . •  D. E. Barton . . . . . . . . . . . . . .  451,255 
Cultivator. planter. and fertilizer distributer, 

combined. E. C. Worrell . . . . . . . . . . . . . . . . . . . .. . . . . 451.000 
Cultivator, wheel. J .  McMahon . . . . . . . . . . . . . . . . . . . . 451.443 
Cutter. See Cylindrical cutter. Meat cutter. Pa-

per cutter. 
Cyli ndrical cutter, W. Evans . . . . . . . . . .  . . . . . .  . . . . . . .  451.118 
Dental engine. H. D. J ust.i . . . . . . . . . . . . . . . . . . . . . . . . .  451.246 
Dental en,dne, H. W. Nutz . . . . . . . . . . . . . . . . . . . . . . . . . .  451.277 
Dental polishing tool. J. D. Ennes . . . . . . . . . . . . . . . . .  451,a71 
Dentists' use, artifiCial head for, H. C. Magnus-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451.()61 
Desiccati ng apparatus. R. Birkholz . . . . . . . . . . . . . . . . .  451,095 
Desks. c U l'tain or llexible cylinder for, J. P. Rec'" 

ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  451,437 
Digger. See Potato digger. 
Direct-acting engine. If.F. Nickel . . . . . . . . . . . . . . . . . . .  451.132 
Disinfecting apparatus for closet CIsterns, G. 

rra.y)or . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,344 
Doubling, twisting. and winding machines, auto .. 

matic 8toppin� mechanism for. J. Boyd . . . . . . . .  451.194 
Drawing or stamping press, F. M. Leavitt . . . . . . . . . .  451,224 
Drill bit, R. M c K ee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.2112 
Du.t collector. W. D. Smith . . . . . . . . . . . . . . . . . . . . . . . .  451,139 
Dynamos, brush holder for, W .  L. Emmet . . . . . . . . .  451.177 
Edging machine, S. Y. Buckman . . . . . • . . . . . . . . . . . . . .  0151 ,265 
Ed"ing macnine. P. Payette . . . . . . . . . . . . . . . . . . . . . . .  451,162 
Egg boiler or cooker, F. )4'. Bryant, . . . . • • • • . . . . . . . . . .  451.166 
Egg tester, C. A. Conller . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  451.318 
ElectriC battery, J. T. Van Gestel . .  . . . . . . . . . . . . . . .  451,142 
Electric conductors. safety connection for. R. H. 

Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451.377 
ElectriC con nection. H. J. Brewer • • • • . . . . . . . . . . . . . .  451.�64 
Electric indicator. J .  L. Ricketts . . . . . . . . . . . . . . . . . . .  451,226 
I£lectric machines, regulator for dynamo, Jr. 

Tischendoerfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  451,312 
Electric meter, F. K. Irvin� . . . . . . . . . . . . . . . . . . . . . . . . . .  451,125 
Electric motor, R. Eickemeyer . . . . . .  " . . . . . . . . . . . . .  451,320 
ElectriC m otors, sterting device for. E. P. Sharp . . 451,2 1 2  
Electric switch. H. A .  Chase . . . . . . . . . . . . . . . . . . . . . . . 451 ,397 
Electric switch, H. T. Clark . . . . . . . . . . . . . . . . . 451.267, 451.2ti8 
El ectric switch, L. 8. W hite . . . . . . . . . . . . . . . . . . . . . . . .  451,190 
Electrodes for secondary batteries, making. H. 

H. Lloyd . . . . . . . . . . . . . . . . .  . .  . .  . . . . . . . . . . . . . . . . . . .  451.(()7 
Elevator. G. Lagerquist. . . . . . . . . . . . . . . . .  u • • • • • • • • • • •  451, 127 
Elevator and carrier. P. H .  Brodesser . . . . . . . . . . . . . .  451.260 
Elevator safety device • •  J .  Collier . . . . . . . . . . . • . . . . . • . .  451,399 
Elevators, controlhn� device for, N. C. Bassett .. . .  451,231 
En� ine. See Carding engine. Dental engine. 

Direct-acting engine. Motor engine. 
Engine cut-Qffgear, steam, C. C. W orth ington • •  451.141 
Envelope machines. drying mechanism for, A. A. 

Rheutan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,412 
Eyeleting machine, �'. Bean . . . . . . . . . . . . . . . . . . . . . . . .  41>1.361 
Fastening device, C. La Dow . . . . . . . . . . . . . . . . . . . . . . . . 451.420 
Faucet, measuring. G. W. Miller . • . • • • • . • • .  '" . • . . . .  451,129 
�'el ley wheel, J. H. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.013  
�'ence, �"'. lfulkerson . . . . . . . • • . . • • . . . • . . . . • • • • • • . . . .  451.H74 
Fence, hedge, E. H. Neiman . . . . . . . . . . . . . . . . . . . . . . .  451�OfJ6 
Ifence post. H. Brown. . . . . . . . . .  . .  • • • . .  . . • • . .  • . • . . . .  451,151 
Fence stay. wire, S. F. Duncan . . . .  . . . . . . .  . . . . . . . .  451.00a 
Fiber feeding machine, F. G. & A. C. Sar"ent .. . . . .  451,186 
Fibers, machme for the extraction of, G. F. Mil. 

ler. ' . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.063 
File. document. G. �'. W. Schultze . . . . . . . . . . . . . . . . . .  45i,:nO 
Filter. J.  �'. J,e Beau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,060 
Firearms . •  afety lock for, W. H. Whitney . . . . . • . . . .  451 . 1 91 
��ire extinguisher head, automatic. W. F'. Singer .. 451.280 
Flask. See Moulder's flask. Moulding flask. 
}4'lour and meal safe, F. Beane . . . . . . . . . . . . . . . . . . . . . .  451.362 
Fly bru.h, H. Mil ler . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . .  451.290 
Frame. See Mosquito net frame. 
Fringe making machine, C. W. Arnold • . . . . .  451.440. 451.441 
lfringe making machine, O. Arnold . . . . . . . . . . . . . . . . .  451.423 
Fuel, artificiai, D. E. Bangs . . . . . . . . . . . . . . . . . . . . . . . . .  451.358 
F'urnace. See G lass melting furnace. Tire heat. 

ing furnace. 
Furnace. T. B. Moore . . . • . . . • . • • . . . . • . . • . . . . . . . . . . . .  451.185 
Furmture, F. W .  Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . . 451,:189 
GaUlle. See M achinist's gau2e. Shoe 80le gauge. 

Tire gauge. 
G ame board. W. E. Wise . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.351 
Ga.rnett machines. stop motion for the feed rolls 

ufo J.I1i:lgram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.234 
Gas cocks. machine for turning keys for, F. B. 

Manville. . . . . . . . . . . . . . . . . . . . . . . .  • • • • •  • • • • • • . • •  • . .  451.184 
Generatore See Steam generator. 
Glass manufacture. bevel arinding machine for 

plate, E. Homan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,003 
Glass melting furnace. H. Burgess . . . . . . . . . • • . • . . • .  451,287 
Gong striking machine, electro .. mechanical. T. F. 

Gaynor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.,}I,H1 
Gove�!lor, engine, a J. HartI& . . . . . . . . . . . . . . . ... . . .  4b1.047 

Grain, apparatus for conditioning or drying, C. 
Mallinson . . . . . . . . . . . 0 • • • • • • • • • • • • • • • • • • • • • • • • • • • •  451.300 

G rapple and grapple operating mechanism. C. 1:4'. 
Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4bl,()!l() 

O rind,ing machine, D. Ashton . . . . . . . . . . . . . . . . . . . . . . .  451.192 
Grindin!! machine. cutlery, H. A. Axtell .  . . . . . . . . .  451,012 
Grindino "nil t ,  H. A. Duc, Jr . . . . . . . . . . . . . . . .. 451.111, 451.112 
G rinding mill roller mountmg. H. A .. Due, Jr . . . . . . 451.002 
G uard. See Cattle guard. Mill carriage wbee1 

guard. 
Gumming- machine, W. J .  Anderson . . . . . . . . . . . . . . . .. 451.011 
G ymnastiC apparatus, T. Peterson . . . . . • • • . . . . • . . . . .  451.411 
Harne, Brown & [{ ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401 ,366 
Harne fastener, J. G. Wood . . . . . . . . . . . . . . . . . . .. . . . .  451 .()98 
Hammoek, J. R. Patterson . . . . . . . . . . . . . . . . . . . . . . . . . .  451.186 
IIammock stretcher, A . L. Adams . . . . . . . . . . . . . . . . . .  451,009 
Handle. See A uger handle. 
H anger. See Lam p hanger. 
Harness, J. Hutchinson . . . . . . . . . . . . . . . . . . . . . . . • . . • • . •  451.381 
Harrow, U. La Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.422 
Harrow. disk, C. La Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.421 
Harvester, corn, I. T. G raham . . . . . . . . . . . . . . . . . . . . . .  451,m8 
Harvester. pea, D. L. Barnes . . . . . . . . . . . . . . . . . . . . . . . .  451,B59 
Hay rickel', C. W. Ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,04{) 
Heater. See Sad iron heater. 
Heater, H. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  451,245 
Hemp brake and cleaner. J. D .  & J. H. Shely . . . . . 45l.488 
Holdback. vehicle. S. Mc Donald . . . . . . . . . . . . . . . . . . .  451.160 
Holder. See Book holder. Bottle and drinking-

glabs holder. Sash holder. Towel holder. 
H ook. See Snap hOOk. Wire hook. 
Hook and mouldIng for hanging clothes or pic. 

tures, combined. A. H. G. El ten . . . . . . . . . . . . . . . . .  451 .270 
H oop flaring machi n e, V. Aucoin . . . . . . . . . . . . . . . . . . 451.439 
Horse detacher, J. McMorries . . . . . . . . . . . . . . . . . . . . . . .  451.1:)1 
H 0rse stopping device. J. Barthels . . . . . . . . . . . . • . . . . .  451,:{60 
H orse power. A .  Ii'. Clement . . . . . . . . . . . . . . . . . . . . . . . .  45].452 
Horse,hoe, G. D. Lynch . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  451,3�2 
Hose band tightener, C. L. Halstead . . . . . . . . . . . .. . .  41>1.272 
Hot water for consumption and heating pur-

poses, method of and apparatus for electrical-
ly suppiying, M. W. Dewey . . . . . . . . . . . . . . . . . . . .  451.240 

Hot water for consum ption and heating pur-
posel-l. system fol' electrically supply ing , M� 
W .  Dewey . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . 451,2.l9 

Hydrocarbon burner, J. � ichol s . . . . . . . . . . . . . . . . . . .  451,161 
Indicator. See �lectric indicator. 
Inkstand,  E.  1'. Darke . . . . . . . " . . . . . . . . . . . . . . . . . . . . . .  451.030 
Insulating swing jOint, H. P. Drew . . . . . . . . . . . . . . . .  451,300 
Insulator, R. D. Haines . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,37� 
J ack.. See I. .. ifti ng jack. 
Joint.. See Insulating swing jOint. Railway 

jOint. 
Journal boxes, die for forming. E. W .  Mackenzie'" 

Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �5l,()52 f�tUrgg
d�a

a����'e� c�g����N: 'j: wiriiund::.4.Si.2& 1Z1:�� 
Knit.tin!, wheel blade. R. W. Gormly . . . . . . . . . . . . .. . .  451.376 
Ladder, T. F. Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,153 
Lamp, C. A. Sigelen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451 .• R8 
Lamp burner, S. G. Stoddard . . . . . . . . . . . . . . . . . . . . . . . .  4.11,140 
Lamp, el ectriC arc. R. Schefbauer . . . . . . . . . • . • • • • . .  451.309 
Lam p, electric arc, J. H. R. Ward . . . . . . . . . . . . . . . . . . .  451.lB9 
Lamp, electric arc. A. 6. Waterhouse . . . . . . . . . . . . . .  451 .250 
Lam p. electric arc, C. G. Young . . . . . . . . . . . . . . . . . . . . .  451,101  
].Iamp hanger. electriC, P. S. Bates . . . . . . . . . . . . . . . . . .  451.149 
Lamp or lantern, � ... Dietz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451 . 1 09 
Lamp, pocket, J. H. Farrel . . . . . . . . . . . . . . . . . . . . . . . . . .  451 .30 1 
Lamp �hade, rotary. L, }1'. Wakeman . . . . . . . . . . . . . . 451.216 
Lam ps suspended, adjustable rest for holding 

electric, Danals & Perry . . . . . . . . . . . . . . . . . . . . . . . . .  451,108 
Lamps, suspending device for electric, D. P. 

Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  451.20) 
Landside, adjust.able, L. F. Wakeman . . . . . . . . . . . . . 451,216 
J.lantern for advertiSing' purposes. magic, J. W. 

See . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451,4 13  
Lathe boring attachment, J .  Wal ker . . . . . . . . . . . . . . . . 451 ,01l2 
Leather articles. dressinll for, J. W. Foster . . . . . . . . 451,421 
I.Jeather whitening and softening machine, P. W. 

W h i t tier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,0!l6 
I .. ens, annular. E. W. l .. aurencot . . . . . . . . . . . . . . . . . . . . 451.:{OO 
Lifting jack, T. Maxon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451 ,288 
Lifting jack. C. C. Smalley . . . . . . . . . . . . . . . . . . . . . . . . . .  451,3<l9 
LOCk. See Combination lock. Nut. lOCk. Page 

cord lock. Permutation lock. Vehicle door 
lOCk. 

Lumber sorter, J. A. Bel . .  . . . . . . . . . . . . . . . . . . . . . . . . .  451,205 
Machinist's gauge and gauge holder, C. M. G ran-

nis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5),123 
Measure and heater, combined milk, A. J .  Howe . .  451,144 
M eat cutter, H. W .  Hue1felman . . . . . . . . . . . . . . . . . . .  451.27:� 
Mecbanical movement, L. S. I£dleblut.e . . . . .  451.\ 13, 451.1U 
M eta.l , machine for spinning circular forms of, f4\ 

Mink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451,159 
Metal plates, apparatus for coating, S. Y. Buck-

man . . . .  . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,264 
M etallic furring an d  lathing. R. W. Gibson . . . . . . .  451,418 
M eter. See Electric meter. 
Milk cooler, W. W. Conder . . . . . . . . . . . . . . . . . . . . . . . . . . . 451,299 
M i l l .  Ree Grinding mill. Saw mill. Stone saw 

mill. 
Mi l l  carriage wheel guard, J. W. Zimmerman . . . . . .  451,165 
M iter box. �. E. WaR'oner . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.�l,089 
M oulder's flask, F'. Bau�h . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,017 
M oulding flask, N. G. Stader . . . . . . . . . . . . . . . . . . . . . . . . . 451,237 
Mosquito net frame, C. C. Lee . . . . . . . . . . . . . . . . . . . . . . .  451,331 
Motion, mechanism for converting, Worms & 

Zwierzchowski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451,175 
Motor. See E lectric motor. Water motor. 
M otor, J. Repetti . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  451.219 
Motor engiD e  worked by the vapor of ether or 

other volati le  hquids. P. De Susini . . . . . . . . . . . .  451 ,3(2 
Mowing machine. J .. Davidson . . . . . . . . . . . . . . . . . . . . . .  451.0.H 
Nail, G. T. Shepley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,213 
Nai l m g  machines. a pparatus for feeding nails to 

box, .J. M.  Webster . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 45U49 
Nut lock, D. Rhodes . . . . . . . . . .  . . . . . . . . . . . . .  . . . . .  . . .  451 .072 
Nut l ock . A. B. Schofield . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45 1 ,174 
Oar or paddle. feathering, Houck. & Dice . . . . . . . . . . 4M.431 
Oil can. A . •  1. Tschantz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4f-1.22!l 
Ointment, L. Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 451 ,307 
Ordnance, bl'eech�loading. G. G erdon . . . . . . . . . .  . , 451,241 
Ore separator. magnetic, J. P. Conkling . . . .  45],36�, 451.R70 
Ore washer, F. C. Mi l ler . . . . . . . . . . . . . . . . . . . . . . . . . . . 4!)1,28B 
Organ. J. R. Hes!JIer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451 , 124 
Organ stop action, combination. G. S. Hutchings . .  451 .:-;80 
Oven door fastening. J. Thompson . . . . . . . . . . . . .. . . . .  4fl1,085 
Packing. piston. A. C. EIlit.horpe . . . . . . . . . . . . . . . . . . . .  451,209 

;:�iOCsk�
e
��B:¥>�r��:s���: • • • . . . . • • • . • . . . . . • . • . . . .  451 ,110 

�adlock, M. J ackson . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 4!l1 .156 
Padlock. perm utation. T .... H. Ayres . . . . . . . . . . . . . . . . .  451 .:-\56 
Page cord l ock, H. Staeding . . . . . . . . . . . . . . . . . . . . . . .  451,201 
Paint, G. Walker. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  451.297 
Paint pot, R. S. & T. F. Reil ley . . . . . . . . . . . . . . . . . . . . .  451.171 
Paper cutter, combination, C. E. Willis . . . . . . . . . . . . 451.217 
Paper cutting' machine. A. Maim . . . . . . . . . . . . . . . •. . .  451,333 
Paper. etc .. machine for slitting and winding. E. 

J. & C. E. Pope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451,278 
Paste, commin uted compound, J. W. Schoon .. 

maker . . . . .  . . . . . .  . . . . .  . . .  . . . . . . .  . . • • . . .  . .  . .  . . . . . . . .  451.077 
Permutation lock, H. Goodacre . . . . . . . . . . . . . . . . . . . . 451,153 
Photographic cameras, slide shutter for, J. R. 

Connon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  451 '(127 
Pianos. lamp su pport for, W. Anderson . . . . . . . . . . . . 451,251 
Pie ventIlator, S. J enkins . . . . . . . . . . . . . . . . . . . . . . . . . . 451,HS'J 
Pipe. See Smoking pipe. 
Pipe, J. L. Cahalan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,316 
Plow fltocks, feet for, W. B. Brown . . . . . . . . . . . . . . . ... 45l,2!-!8 
Pocket protector, L. F. Robare . . . . . . . . . . . . . . . . . . . . . .  451,197 
Point band and cap. J. Shil l in", Jr . . . . . . . . . . . . . . . . . . 4fi1.a�7 
Popcorn bal l ing machIne, W .  l:4 .... rear . . . . . . . . . . . . . . . . 451,119 
Post. See Fence post. 
Post office cabinet. P. J. Ra lllion . . . . . . . . • • . . . . . . • . .  451,436 
Pot. See Paint pot. 'l'ransplanting pot-. 
Potato digger, A. J.larson . . . . . . . . . . . . . . . . . . . . . . . . . . .  451 .329 
Power. Rae Borse pOll er. 
Power press. tilLIn/l frame. F. M. Leavitt. . . . . . . . .  451,223 
Press. See Drawing or stam ping press. Power 

press. 
Pressure equalizer. C. C. Worthington . . . . . . . . .. . . . . 451,148 
Printinl! machines. sheet deJtvery apparatus for, 

C. B. Cottrell . . .  . . . . .  . . .  . . . . . . . . . . .  . . . . . . . . . . . . . .  4.,}U63 
Printing presses, ink rol ler lifting device for c y l  .. 

inder, M. \V. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451,:W2 
Projectil e. C. Tunniclifi' . . . . . . . . . . • . . • • . . . . . . . . . . . . . . .  451 ,088 
Propeller, ve.sel, H. Toliver . . . . . . . . . . . . . . . . . . . . . . . . .  451,086 
Prot.ector. See Pocket protector .. 
Pulley, .eparable. H .  J .  Hi l bert . . . . . . . . . . . . . . . . .. . . . .  41\1.0:18 
Pulley, s plit, J. B. Cornwall . . . . . . . . . . . . . . . . . . . . . . . . . .  451.426 
Pump, beer. J. Morehead . . . . . . . . . .  . . . . . . . . . . .  . .  .. 451 . 1 00 
Pump cylinder. S. A. Rouse . . . . . . . . . . . . . . . . . . . . . . . . . . 451,073 
Punch, check. F. M . .  Clark . . . . . . . . . . . . . . . . . . . . . . . . . .  451 ,;{6R 
Punch, ticket, W. II. Donovan . . . . . . . . . . . . . . . . . . . . . .  451 . 1 f.:0 
Railway crossing, J. Jones (r) . . . . . . . . . .  . . . . . . .  . . . . .  11 , 159 
Railway, electric, R. M. Hunter . . . . . . . . . . . . . .  451,104, 451.402 �:iI::� ��i?�h�/ks���.

n
sir"ttzeni;,ii:::: . . . .  : : : : ·  m:� 

Rail way switch,  F. F. Schmidt. . . . . . . . . . . . . . . . . . . . . .  451.076 
Railway switcb. street. Ward & M artin . . . . . . . . . . . .  4:51 ,09.1 
Rai lway tie, L. L. l(rost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451.120 
Rai l way tie, B.  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.295 
Rai lway time signal, O. V. Blazier . . . . . . . . . . . . . • . . . .  4.�1.m� 
Rai lway traoks, /lrass burner for, A. H. Bradley • . .  451,218 
Rai l ways. el ectriC signal for. U. S. Jackson . . . . . . . 451,157 
Rai lways, rail splice and bolt for. Weller & M ann. 451.350 
Railways, tension and cut-out deVICe for electric, 

B. Jennings . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.�26 
Recorder. See Time recorder. 
Hecntting machine. S. E. Plummer . . . . . . . . . 451.433, 4.51.434 
Refrig erating machine. G. H. Holgate . . . . . . . . .. . . . .  451,:ma 
Register. See Cash register. 
Ritle, portable magnetic. W. C. Edwards . . . • . • . .  451�208 
Rock drills, rotating m �chanism for, H .  BalL . . . . .  451.425 
Roller. See Copying r.,Aler. 
Roof creeper, F. � .. Bentley . . . . . . . . . . . . . . . . . . . . . . . . . . 451.150 
Roundabout. J. C. Fowler . . . . . . • • • . . . • • • • . . . . • . . . • • • . 451.373 
Sad iron heater. J. G. Bailey . . . . . . . . . . . . . . . . . . . .. . . . .  4lil.U» 
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Sash fastener. W. Coulter . . . . . . . . . . . . . . . . . . . . . . . . . . . 451.388 
Sash holder. G. A. Cooper . . . . . . . . . . . . . . . . . . . . . . . ... . 451.319 
Saw jointer, G. H. Rich . . . . • • • . . • . . • • • • . • • • • • • • • • . . . .  451 .2;)5 
Mawmil l .  band. C. E. Cieveland . . , . . . . . . . . . .  & • • • • • • • • 451 . 106 
Sawinl! machine. wood. H. A .  Holt . . • . . . • . • • • . • • • • .  4.11.23:� 
Sca le. weighing and price. Sanderson & Ozias . . . . 451.075 
ScooP. wheeled. E. H. Ryon . . . . . . . . . . . . . . . • . . • • .  " 461,014 
Screw. adjusting, J. H. Quick . . ' . . . . . . . . . . . . . . . .. . .  451.�71 
Screw thread cutting machine. J. 11 ...... 0X • • • • . . .  , , 0  • . .  451 . 1 69 
Scythe fastener. L. R. l1:dwards . . . . . . . . . . . . , . ,  . . . . . .  451.222 
Seat. See Car seat. Spring seat. 
Seeding machine. J .  Noxon . . . . . . . . . . . . . . . . . . • . . . . .  451.067 
Separator. See CoHee separator. Ore separator. 
�ewer construction .  G. ��. 'Yaring. J r . . . . .  . . . . . . .  451 ,204 

Inside PaR'e� ench in.ertion • • •  .,.:i cents a line. 
Baclt Parle. ench insertion • •  - 81 .. 00 a l ine. 

The above are charges per agate l ine-about eight 
words per l ine. This notice shows the width of the line, 
and is s�t in  agate type. En�ravings may head adver .. 
tisements ar the same rate per agate line. by measure
ment, as the letter press. Advertisements must be 
received at publ ication office as eariy as Thursday morn
mg to appear in next issue. 

Sewing mach ine, duplex needle. F. O. Jerram • . . . .  451,SSa 
Sewing mach ine presser foot. A. O. Very . . . . . . . . . .  451.M1 U SE A DAMANT WALL PLASTER �hade. window, L. Park . . . . .  . . . . . . . . . . . . . . . . . . . . . .  451.068 
Snaft, vehicle. G. E. Banfield . . . . . . . . . . . . . , . �  . . . . . . 451.014. 
Sheet folding machine, M. A. Coudert . . . . . . . . . . . .  451.176 
Sheet metal can. If. A. Assmann . . . . . . . . . . . . . . . . . . 45V:i55 
Sheet metal, d ie  for shaping, W. A. Turner . . . . . . 451,203 
Sheet metal plates. apparatus for cleaning. S. Y. 

Buckman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.268 
Sheet metal plates, apparatus for coating, 8. Y. 

Buckulan . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • • . . . . 451.262 
Sheet metal vessel. \V. C. McIntire . . . . . . . . . . . . . . . . .  451,410 
Shoemaker's tool ,  8. Benson . . . . . . . . . . . . . . . . . . . . • . . . .  451.019 
Shoe sale g-auge. T. A .  Bresnahan . . . . . . . . . . . . . . . . .  451.363 
Sifter. ash. N. S. Bird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451.251 
Signal. See Rai l way time signal. 
Skate. C. T. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451.032 
Slate. school . H. 8. Semmel et al . . • . . . . . . . . . . . . . . . .  4.>1.:336 
Smoking pipe, G. Weinmann . . . . . . . . . . . . . . . . . . . . . . . . 451 .;·US 
Snap hook, .J. M .  Stukes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45I,R41 
Snap hook. F. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.:314 
Snow plow, Smal l & Heintzelman . . . . . . . . . . . . . . . . . . . 451.138 
Solenoid and spool mtlgnet. H .  S. Park . . . . . . . . . . . . .  45I .:{()8 
Spark arrester, H. Brookins . . . . . . . . . . . . . . . . . . . . . . . . . . 451 .�19 
Spectacle  or eyeglass rim. ��. C. Base . . , . . . . . . . . . . . .  451 .016 
Spectacles. stonecutter's, T. L. Williams . . . . . . . . 0 • •  451 .230 
Spoke. wheel. W. Brhltow . . . . . . . . . . . . . . . . . . . . . . . . .  4M.�06 
Spnng- seat. McCormick & McLean . . . . . . . : . . . . .  451.291 
Sprinkler. and seeder. combined. R. M. Dalton . . . .  45l.107 
Stake pocket. J. H. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . .  451 .117 
Stamp. hand. F. �1 . K ing . . . . . . . . . . . . . .. . . . . . . . . . . . . . 451 .:/75 
Stancbion, G. W. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451,026 
Stand. See Switch stand. 
Stave jOinting mach ine. J .  Pleukharp . . . . • • • • . . . . . .  451,lS3 
Steam hoi ler. S. F'owden . . . . . . . . . . . . . . . . . . . , . . . . . . . . .  451,;.)22 
Steam generator t-<ectional, C. C. Webber . . . . . . . . . . 451.094 
Stencil. J. It. Buurne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451.105 
Stone pol ish inll head. J. Klar . . . . . . . . . . . . . . . . . . . . . . . . 451.;:)27 
Stone sawmi l l ,  �'. H. Kesseler . . . . . . . . . . . . . . . . . . . . . .  451,19H 
Stool ,  folding, A .  G. Anderson . . . . . . . . . . . . . . . . . . . . . 451,102 
Stool or seat , t·olding, G. M. 'l'hompson . . . . • . • . • . . . .  451,084 �l��:: �: �e�;!� · ·. : : : : : : : : : : . : : : : :  : : : : : : :  : : : : : : : : : . : :  igi:��l 
Stove drum, A .  Glenn . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . .  451 •. {";,5 
Stoves, starter for vapor. C. M. Hollingsworth . . . .  451,050 
�trap. See Box strap. 
Straw cutter attachment. H. H. Kendrick . . . . . . _ . .  4.�I,056 
Sun

i'�:�h�.
f
g: ��
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i
��;����.' .�:����.

t
.��.���.����:�� 451 .RR4 1 

SUEIpender clasp, C. R. Harris . . . . . . . . . . . . . . . . . . . . . . . 451.046 I 
Swi tch. Sep. Electnc switch. Railway switch. 
Switch, W. J . 'rracy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4!)1 .214 
Switch stand. J .  A. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . 45 1 . 4();l 
Tan presses, feeding atta.chment for, A. (4'. Jones. 4;)1.:;04 
'l'anning-. J. H. McWhirter et al .  . . . . . . . . . . . . . . • . . . .  45I.:ih.1) 
'reaching music. apparatns for, A .  Adamson . . . .  45J .010 
'l'elephone cal l box, Vil l iers-St ead & li edglllan . . • .  451.143 

It is Hal'd. Uenlle, and Ad. 
hesive. Does not check OT crack. 
It is impervious to wind. water. 
and dIsease "erms. It dries in a 
few hours. It can be applied in 
any k ind of weather. It is in gen .. 
eral use. Licenses granted for the 
mixing,usini!. and selling. 
Address A D A M ANT M F G .  CO. 

a09 ..K. C ";e l l esee .... t., 
SYFuculte. N .. Y. 

Patent Foot Power Machine 
Comp lete Outfits. 

Wood or M etal workers w ithout steam 
power. can successt"u l ly compete with 
the large shops. by using- our New 
LA nO ll SA V I IS H  Machinery, 
latest and most i mproved for practical 
shop use, also for Industrial Schools, 
Home Training. etc. Catalogue free. S e n eca F a l l s  Mfe:. Co. 
695 Water Street, Seneca raus, N. Y. 

DRAPER'S 

R E C O R D I N G  

T H E R MO M ET E R  

Standard ized 
-AND-

Warranted. 
G ives a correct and COD-

tlllUOl1S record in ink on a 
weekly chart. 

For particulars. address, 

The Draper Mfg. Co. 
'1'elescope. eight- lens. W. N .  Riddle . . . . . . . . . . . . . .  451 .104 Size. 14 x 20 inches. $30.00 

��
rs��R�I�,�n�i�;l. C. Jo 'l'agJ iabue . . . . . . . . • . . . .  451.343 

" 9 
x 14 

15.00 

1;)2 Front Stl'eet, 
NE\V YORK. 

Time pieces. method of and apparatus for rating. ----------------------
C. E. I<Jmery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.181 

Time recorder, workman's. G. W. Cloul.{h . . . . . . . _ .  451,398 
'!'inning sheet metal. process of and apparatus 

for. S. Y. Buckman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451 .261 
Tire gauge. D. H. Jackman . . . . . . . . . . . . . . . . . . . . . . . . . . 451.053 
Tire heating furnace, H. A STIlus . . . . . . .. . . . . . . . . . . _ .  451 ,1O:� 
'l'oUet cabinet and refrigerator combined, W. 

Tweeddale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451 .346 
Towel holder, E. G. Gaillac . . . . . . . . . . . . . . . . . . .  n . . . •  451Jb2 
Transplantina- pot, J. W. McAlpin . . . . . . . , . . . . . . . . . .  451.064. 
Trap. See Anima l  trap. 
�����
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Twine making machine. W. H. Avis . . . . . . . . . . . . . . .  451.424 
Typewriters, word counter for • .  J .  Butcher . . . • . . . .  451 . 167 
Typewriting machine. D. H. Taylor . . . . . . . . . . . . . . . . 451.082 
Upholstery p urposes, curing sedge gras� for, T .. 

J. Gwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451.044 
Vacuum cleaner. ]i'. R. Baldwin . . . . . . . _ . . . . . . . . . . . . . 4.') 1 ,:"187 
Valise, W. M. Kain . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .. . .  451 .055 
Valve for water tanks. R. Tait . . . . . . . . . . . . . . . . . . . . 451,m.J4 
Valve of hydraul ic cyl inden • .  etc., apparatus for 

actuat ing and control l ing tbe, L. S. Wright. . . . ';51 ,100 
Valve. safety, J .  T. Hayden . . . . . . . . . . . . . . . . . . . .. . . . . 45}.210 
Vehicle door lock. P. Sohege . . . .  . . . . . . . . . . . .  . . . . . .  451.2!�o 
Vehicle running g-ear, J.  J .  Black . . . . . . . . . . . . . . . . . .  451.021 
Vehicle running. C. A. Vincent . . . . . . . . . . . . . ... . . . .  451.144 
Vehicle. two-wheeled. G. M. Cox . . . . . . . . . . . . . . . . .. . . 451.029 
Velocipede. C. J.J. Fortier. . . .  . . , . . . . . . . . . . . . . . . . . . .  451 .035 
Ve10ci pede. E. M. Stroud . . . .  . . . . . . . . . . . . . . . . . . . . . .  451.080 
Ventilat.or. See Can venti lator. Pie ventllator .. 
Wa�on gear. road, IIochheimer & Smith . . . . . . . ... . .  451.442 
Wash board. J. T. Lenoir . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.432 
Wabher. See Ore washer. 
Washin2' machine. B. 1;""'. Hartman . . . . . . . . . . . . . . . . . .  451,048 
Wa.st,iog machines, churns. etc., gearingJor, G. M. 

Walker . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.091 
Water. motor. H. B. G lenson . . . . . . . . . . . . . . . . . . . . . . .  451.170 

I C E  - H 0 U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through .. 
out the year at a temperature of from 3ic to 36°. Con
tained in SC'IEl'o""TIFIC AM:J<;R1CAN SUPPLEMEKT No. l 1 6. 
Price 10 cents. To be had. at this office It..ul1 of a.1l news. 
\lealers. 

The Sebastian-May CO . ...... Improved Screw Cutting -

�:�e�LATHES 
Drill Presses, Chucks, Drills, Dogs, 
and �lachin ists' and Ama.teurs� 
Outfits. Lathes on trial. Cata
logues mailed on application. 
1 6 1»  to 1 67 Highland Ave., 

SID N E Y. O H I O .  
T A I,COTT'!'! C01UBINATION 

PATENT BELT HOOKS, 
w. O. TALCOTT. Providence. R. I. -----

ADVERTISING SPECIALTIES ! �:"o,;m�� ��n
h��� 

manufactured on royalty, inventions of novelty or util
ity that can be used for advertising. Correspondence 
invited. rl'he 'l'uscarora Advertising Co., Coshocton, O. 

;�f3rn:.
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Wel l�. tool for straightemng artesIan, Karnes & I St.eam I.Jlfeboat.-Descnp�lOn of a n�.Lva] l Ifeboat pro-
Wh:��h'IJ:e W�ter �heel: " " " " " " " " ' " ' ' ' ' ' ' ' '  451

.
274 f��l�afJ fei1t�����t�Ji:.:t�c��� ��t;:16�:hg t�f�l�

u
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\\ h ip, E. R. Cowles . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  451.(,28 of it for maneuvering power. With 4 illustrati ons. Con-���:�r�?i'lJ�t1�o: r;e�·yG.
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W I re annealing apparatus, J .  Coffin . . . . . . . . . . . . . . . . . 451.221 all newsdealers. 
W i re coating apparatus" J .  Coffin . . . . . . . . . . . . . .. . . . . .  451.220 ----------------------
W ire hook and hanger, n. GortoD . . . . . . . . . . . . . . . . . . 451 . 1 22 
Wi re netting H. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451.315 
W ire rods, device for coi l ing, J. A. '1'atro . . . . . . . . . . 451.081 
Wood or other compressib le material, machine 

for ornamenting. C. L. Davis . . . . . . . . . . . . . . . . . . .  451.am 
Wood splitting machine, W. W. Trevor . . . . . . . . . . . . 451,2'.!8 
Woodworking machines, cutter head for. S. J .  

Shimer. . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . .  . . . . .  . . . .  451.:m 
Wreuch. J. II. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  451.022. 451.02:1 
Wrench. A. B. Chadwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  451.(124 
Wrench. F. 8. Chan.y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451.&16 
Wrench. G. F. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:;1.18:1 
Wrench. G. L. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  4.>1 .283 
Yarn. making lumpy. J. B. Emsley . . . . . . . . . . . . . . . . . .  451.115 

DESIGNS. 
Apron. S. Jacobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.697 
Fly paper sheet. C. Dorsey. . . . . . .  . . . . . . . . . .  . .  . . . . .  20.691 
Lamp Illove, incandescent, J. Von der Kammer . . . .  20.fi9� 
Money box. KleberI' & Hatt . . . . . . . . . . . . . . . . . . . . . . . . . . 20.703 
Pressing board. M. J. Day . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . 20.694 
Pulley hlock. b'. O. Worthley . . . . . . . . . . . . . . . . . . . . . . . . .  2O.69.'l 
Rnof peak. M. J . Frand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.695 
Rubber ring, E. Faber . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . W,6�16 
Spoon. C. J. W. Addison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.689 
Spoon. G. W. Dimmick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.701 �ggg�: J: �����j.man: : : : · : : : : : : :  : : : : : : : :  : : : : : : : : :::: : : �J8t 
Spoons, etc., handle for. A. F. Ja.cksoD. . . . . . . • . . . . . . .  20,6\-1'.& 
Spoons. etc., handle for. M. Scooler . . . . . . . . . . . . .. . . . . 2O,tiflS 
Toy, '1'. Whitney . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.706 
Type. font of printing. C. H. Beeler. Jr . . . . . . . . .. . . . , 20.";'00 
Type, font of prInting, H. Brehmer . . . . . . . . . . . • . . . . .  20.ti!�O 
Type, font of printing. W. W. Jackson . . .. . . . . 20.70'2. 20,707 

TRADE MARKS. 

The 

Remington 
has set the copy for writing 
machines for IS years. 
It is to-day the 

Standard 
and expects in the future, 
as it has in the past, 
to lead all others 
in adding improvements 
to what will always be 
the true model of a 

Bevera�es. aerated and Don·alcoholic, Hadkins 

T 
· 

Bottling Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IP.411 ypeWflter. Bottles for mucilalte and ink. W. F .  Litch . . . . . . . . . . .  lJ.414 
Brandy. J. RobIn & Co . . . . . . . . . .  . . . . . . . . . . . . . . . . . . 19.40'J 
Bristles used in making brushes. If. A. Maury-Des-
cor�:is�&�.rtree ·Man�taciu .. r·i�·g compa:ny:::.l�:�?:: l�:!g� 
{ 'o�mer)ic. J .  W. Angell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.400 
Hair curling and crimping implements, A. Bridg-

man . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  ' 19.403 Wycko if, Seamans & Benedict, l1 osiery. G. He�ker & Sohne . . . . . . . . . . . . . . . . . . . . . . . . .  19.412 
�lalt extracts, J. Kohnle . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.41il 
Pencils. lead. Eagle Pencil Company . . . . . . . . . . . . . . . . 1 9.410 327 Broadway, New York. 
Sol id .  plated, and composition ware, Ledig & Way. 1�.400 
Spoons. forks, and other .Hat ware. A. Felden-

heimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.404 
Wall plaster. International Rock Plaster Company 1!-l.<W2 
Watch movements and cases� Schi ld Ifreres &. Co . . 19.405 

A printed copy Of the specltlcatton and drawing of 
any patent in the foregoing list. or any patent in print. 
lssued since 1863. will be furnished from this office for 
25 cents. In ordering please state the Dame and nUlH
ber of the patent desired. and remit to MUDD &. Co., Jlil 
Broadway. New York. 

« :R IIRdi n n  Patenls may now be obtained by the 
lDventors for any of the inventions named in the fore-:��h� la
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full instructions addresR Munn lc Co.� 361 Broadway. 
New York. Ot.her foreign II&tenu .IIlay also be obtained. 

L I S T  O F  B OO K S  ELECTRICAL ! 
Send for circular of New Desk Fan and Dental Motor, 

-ON- with primary or Rtorage battery. Various 8tyle�. $10 to ,12 complete with battery. See ill", .• p. 216. May 2d. 

En[inoorin[ ana MBchallic8 ;;;i�rn:����i�":i�;;';;�� 
Applied Mf'chanlcs. A Manual of. By Will iam 

John Macquorn Rankine. With numerous diagrams. 
'rwelfth edition, thoroughly revised by W .  J. Mil lar. C.E. 
London. 1888 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1». 00 

Constructive Srealn Engineel'ing. .A Descrip
tive Treatise on. EmbraCing �ngines, Pumps, �nd Roil
ers, and their Accessories and A ppendages. By J .  M. 
�hitham, M.E., C.E. One vol." large octavo. 90(.' pages. 
800 i l lustrations. Handsomely bound in cloth. J u�t pub-
lished. 1891. . . . . . . . . . . . . . . . . .  . . . . . . . . . . .. . . . . . . . .  $10.00 

k�tll���:!'nrJ!1 1 ¥'���:I�to�)')�! ��
c
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Arithmetic. 'l'Hbles of Square and Cube !toots, Practical 
Geometry, Mensuration. Strength of Materials. :Mechanic 
Powers, Water Wheels, Pumps and Pumping Engines. 
Steam Engines, 'l'ables of Specific Gravity, etc. A lso a 
series of Mathematical 'rabIes, containing the circum
feren ces, squares, cubes, and areas of circles. superfices. 
and solidity of spheres. etc. Revised. corrected. and 
enlarged from the eighth English edition. and udapted to 
A merican practice, with the addition of much new mut-
ter. By Julius W. Adams. N. Y . •  1888 . . . . . . . . . . . .  $ 2 . 0 0  

Engineel's. Field Book for Rail road EngIneers. Can .. 
tain ing formulre for laying out curves, determining frog 
angles. levelIng. calcvlating earth work, etc. 'l'ogether 
with tables of radii. ordinutes. detiections, long chords. 
logarithms, logarithmic Hnd natural sines, tangents. et.c • • 

etc. By John B. Henck, A.M. Revised edition. N. Y . .  
1888 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $�.iiO 

Engineer's Hnndy Book. Conta.ining a ful l  ex
planation of the Steam Engine Indicator and its use and 
advantages to Engineers and Steam Users. With for
mulre for estimating the power of all classes of Steam 
�g�i�:�j.s �i� �fs�t'o ��lr:y t����

i
���'s ��� ttaebif�i:�J 

States Navy. the Revenue Service, the Mercantile Ma
rine, or to take charge of the better class of stationary 
steam engines. With i l lustrations by Stephen Roper. 
author of Ropp.r's Series of Hand Books. for Steam 
Users. Tenth edition. 1889. . . . . . . .  . . . . . . . . . . . . .  $ 3 . 50 

A special circular of Roper's Works will be mailed on 
application. 

Engineer's Hourly IJog Book. Arranged to re
cord for eHch hour of the twelve or twenty-four, total� 
and averages of the foJlowing : Boiler pressure, Fuel 
tired. Ashes and unconsumed combustible, Uptake t,em
perature, }1�eed temperature, Turns per minute, Throttle 
Opening, etc. Oblong boards. N. Y., 1889.. . . . . . . . .  . :» 0  

Hydraulics.. Hydraulic Power and Hydraulic Ma
chinery. By Henry Robinson. With numerOllS wood 
cuts and 43 litho. plates. 1387 . . . . . . . . . . . . . . . . . . . . . $ 10 .00 

Hydrnulic Motors. Turbines and Pressure En
gines, for the use of Engineers, Manufacturers, and 
Students. By G. R. Bodmer. Am. Inst. C.E. With nu-
merous illUstrations. 1889 . . . . . . . . . . . . . . . . . . . . . . . . . . .  $a.UO 

H ydraullcs. Practical Hydraulics. A series of rules 
and tables for the use of engineers. etc. Thos. Box. Ninth edition. 80 pages. with 8 plates. 12mo. cloth. 
1889 · . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2.00 

MechllnlcM of Engineering. (Fluids.) A treatise on 
r.
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Mechanical Drawing Self-Taught. Comprising 
instructions in the selection and preparation of Drawing 
Instruments, Elementary Instruction in Practical Me
chanical Drawing, together with examples in simple Ge
ometry and Elementary Mechanism, including Screw 
'l'hreads, Gear 'Vheels, Mechanical Mot.ions, Enginps. 
and Boilers. By J oshua Rose. M.E. Illustrated by 330 
engravings. Philadelphia. 1889 . . . . . . . . . . . . . . . . . . . . .  $4..00 

Mechanical 1.1lovements. Five Hundred and Sev .. 
en Mechanical Movements, embraCing aU those which 
are most imporw..nt in Dynamics, Hydraulics, Hydro .. 
f'ltatics, Pneumatics, Steam Engines. Mi l l  and other 
Gearing, Presses, Horology. and Miscellaneous Ma .. 
chinery, nnd including many movements never before 
published. Hnd several which have only recently come 
into use.. By Henry T. Brown. Sixteenth edition.  
1888 . ·  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · • • • • . . • . . . . . . • . . . $ 1 .00 

Mechanical l'a"tirnes. Being the first volume of 
the new " Amateur Work Illustrated." A Practical Maga
zine of Constructive and Decorative Art and Manual 
Labor. With supplements containing Designs and Work
ing Drawings to scale for VariOUS Piece� of Work. Useful 
and Ornamental, and several hundred il }ustratiun�. One 
large quarto volume. 586 pages. Cloth. Price . . . . . $3.00 

St��"yc�r�!��!n'fc�:"�l����j. �:·R1�i?�'::'6:lb�. i't.'f5� 
Trinity College. Dub., F.R.S .. London and Edin., F.R.S. 
S. A . •  and E. F. Bamber. With llumerous diagrams. 
'I'hird edition. London . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3. 71» 

Mille Engineering. A Practical Treatise on. By 
G. C. Greenwell. F.G.S.M. Ins! . C.E. Third edition. 
Reprinted from the Second. N. Y •• 1889 . . . . . . . . . . .  $6.00 I Minina Machinery. Containing Illustrations De
scriptions. and Current Prices of the various kinds of ���t���(:�; �:g�p:gt�n�
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Drills. Air Compressors, Ore )3reakers, Screens. Jiggers, 
Amalgamating Pans and Settlers. Percussion rl'�bles, 
Vanners, Ore Feeders, Chlorination Plant, Aerial Rope
ways, Winding Engines, Steam Engines and Boilers. 
'l'urbines, Water Wheels, Pumping Engines. Diamond 
Boring Machines for deep boreholes, Boring '1'0018, 1\1 ine 
Stores, etc., the whole being codified for telegraph pnr· 
poses, and forming the best guide to intending pur_ 
chasers of Mming Machinery. By C. Carnes. 12mo, 
cloth. London. 1889 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 . 00 

The Practical Steam Engineer'" Guide. In 
the De�ign Construction and Manaf;!ement of American 
Stationary, Portable. and Steam Fire Engines, Steam 
Pumps, Boilers, Injectors, Governors, Indicators, Pis
tons and Rings, Safety Valves and Steam Gauges. For 
the Use of Engineers, Firemen, and Steam Users. By 
Emory Edwards. Illustrated by 119 Engravings. 'l'hird 
Edition. revised and corrected. 420 pp. 12mo . . . . $2. 1}0 

PumpM and Pnmpinl(. A Handbook for Pump 
Users. By M. P. Bale. Being Notes on Selection, Con .. 
8truction. and Management. 12mo. cloth. Iilustrated. 
London. 1889 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 .00 
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By Phi l i p  R. Bjorling. With 20 plates. 1889 . . . . . . $�. O O  
Pumping Engine and Steam Pump Construc

tIon. Practical Handbook on Direct-Actill.!!. 123 page�, 
with 20 plates. P. R. Bjorling. 12mo. cloth. 1889 . . . $�. O O  

Steam Boilel·s, theIr Management and Working on 
�i':.��a�� �\"" fUs.���:�. ��.�::

i
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•

. . . �. ���.��s".g�0� 
�ream Boiler (:atecbisrn. A Practical Book for 

Steam Engineers, and for Firemen, Owners and Makers 
of Boilers of any kind. covering the Properties of Steam 
and of Fuels, and the '1'heory and Practice of Designing. 
Constructing. Setting, Connecting, Testing, Firing. and 
Repairing. By Robert Grimshaw. M.E. ProfuselY illus-
trated. N. Y .• 1888 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.00 

C�n��re�. S::r¥��. s�g�:� ls�o!:��in��;��k.:�uib�� 
of U Simple Hydraulic Formulre," 1888 . . . . . . . . . . . . . .  S3 .00 

Water Supply, Drainage. and Sanitary Appliances 
of Residences. including Lifting Machmery, Lighting 
and Cooking Apparatus. etc. By Frederick Colyer. 
1889 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 .1}0 

'I'hermodynnmlcs of th e Stellm Engine and 
gf�t'i[, ��� . .  �.����.��' . . .  c� . �:. ��.�?��:: . . . ��. ���$�?O� 
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1889. 0 .. cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4..00 
The Young Mechanic. Practical Carpentry. Con

taininlo!" Directions for the Use of al l kinds of 'rools, and 
for the construction of Steam Engines nnd Mechanical 
Mortels, including the Art of Turning Wood and Metal. 
By John Lukin. Il\u!<trated. 12mo . . . . . . . . . . . . . . . .  $ 1 .'11i 

The C )omplete Prllctical Machinist. Embraclnll 
Lathe Work. Vise Work. Dri l l s  and Drilling, Taps and 
Dies, Hardening and 'l'empering, the Making and Use of 
Tg���'a I���. fII���:�[ed �:��g�:;in':�

r
'iro���een�& 

edition, thoroughly revised and in great part rewritten. 
439 pal(es. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $\l.1»0 

ar Any of the ·above books promptly sent by mail, 
postpaid, on receipt of the price, by 

J.\a:UN"N" db 00 • •  
Publishers of  the  U Scie ntific American," 

36 1 B roadway, N ew York. 
� Send !Of' our New and Complete Oatalogue o! Books. 

_t "'" to anti a<UIre8B. 

Important Improvements. 
A 1 1  the Essential Features greatly perfected. 

The Most Durable in A l ignment. 
Easiest Running and Most Si lent. 

Al l type cleaned in 10 seconds wi thout SOil ing the hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y., U.  S .  A. 

Send for Catalogue. 

OIL WELL SUPPLY CO. g91 &: 92 ,,'A 'J'ER S'J'UEE'J', 
P l t tsbu r ", h ,  I!a. , 

. . :\1 anufacturers of everyt

. 

hing needed for 
.A. �TEI5I:E .A. N  �EX.X.S 
for ei ther Gas. Oil, Water, or Mineral 

, Tests, Boilers, Engines. Pipe, 
Cordage, Drilling Tools, etc. 
I l lnstrated catal ogue, price 

I _ lists and discount sheets - on request. 

ST EREOTYPIN G ;  T H E  PLASTER AN D 
Paper Processes.-Composition and preparation of the 
mould. the best al loys of metal and proper degree. of 
heat, t.rimming and mending the plate, etc. A minute 
description of both proces8e�. with numerous illustra
tions. A paper of great intere,,,t to every printer. By 
'l'homas Bolas. F.C.S., F.I.C. SCIENTIFIC AMERICAN 
SUPPLEMENTS. 7 7 3  and 7 7 4.. 10 cents each. 

ARTESIAN 
Wells, Oil and Gas \Vells, drilled ft ����.t �:�fs:;;r;:uf�::: :g�i�[��S: c���:�:�¥>� 
able Horae Power and Mounted 
Steam Drilling Machines for 100 to 
fiOO ft. Send 6 cents for Illustrated 
catalogue. Pie.·ce A '·teRi a l) 
RS::�:!�e�r:!e�'Wl�>Y �T�:' 

CU S HMA N  CH UCKS 
Complete line for all uses shown in new 

i l lustrated catalogue, free to aU. 
Cushman Chnck (;0 • • Hartford. Conn. 

C ::Lo.A..:J:'l.�' S 

Ventilating and Drying 
F A N S. 

IAght Hunning-, A d j u s t ab l e  
Blades, Self_Oiling Bearings. 

24-page f�atalog\le free. 
Also Rubber Press Rolls for Wool 

and Yarn 'Vashing and 
Dyeing Machines. 

G EO. P. C L A RK. Manuf. 
Box L. Windsor j,ocks , Ct. 

S T E R E O T Y P I N G.·-A V A LUABLE 
serIes of lectures by T�omas Bolas. discus�ing tbe most 
recent methods in thIS hranch of typograot.y. With 23 
Illustrations. Contained in S('I K�'TJFH' AM��HICAN Sr ' p  ... 
PLJ< M " � T.  Nos. 7 7 3  and 7 7 4 .  Price 10 cents each. 
To be had at this office and from all newsdealers. 

PATEN T STEAM-PIPE CASING 
-FOR

Undergronnd Steam Pipes 

A. WYCKOFF & SO N ,  
1 1 6  East Chemnng Plaee. 

Tb:t:���e�n�����: O�tS�::;t!��� EL MIRA, N. Y. 

THE PENNA . DIAMOND DRILL & MFG. CO. 
B l ilD S II O ltO, l'A.,  Builders of High C1as. 
St eam Engines. Diamond Dri l ling and General 
Machinery. Flour MlU Rol l s  Ground and Grooved. 

STEVENS PATENT 

COM B I N AT I O N  C A U C E .  N o. 58 
Surface and Scratch Gauge Combined. 

The cut shows this used as a Surface Gauge. 
Can be set with greatest accuracy. B�ing strong, 

not liable to f;prmg or change tram its po .. 
sitlOn. Price� pel' pair . . . . . . . . . . . . . . $�. OO 

Ideal and Leader Spring Dividers and 
Caliper�, and .Ii'ine Macbinist:';' Tools. 

PI"" lUustrated catalogue free. 
J. Stevens Arms & Tool Co., 
P. O. Box 280. Chicopee Falls. Mass. 

THE STEAM E N GI N E ; ITS PRINCI-
ple • •  it_ development. its future and perfection.-A pa
per by E. N. Dickerson, giving an outline of the history 
of the f'team engine, and discussing the prinCiples upon 
whieh it operates and which limit ib! capHcity. With 2 
figures. Contained in SCIENTIFIC AMEH IC  . .I,. X SUPPI,E
MENT. No. 61'16. Price 10 cpnts. To be had at this 
office and trom all newsdealers. 

, '". « �I �i;fIGHT &SLAG� BARRELMACH INEDy .' \�i \ "  I l..--r'-" J /, S PE C IA L, Y  Ci'..r-- '1 =-�:::. J,O H N  G F.lEE NWOOD & CO .  C RocA ESTER N Y  
UNI O N  MAN UFAV'I' U IU N H & l'I ,ATING CO. 
236-288-240 Carroll Ave .• Chicago. Manu facturers of 

METAL SPEC I A LTIES FOR I NVENTORS, 
AI,L KINDS OF PLATING. 

Estimates furnished. Correspondence Invited. 

Barnes' New Sensitive Drill 
Has These Great Advanta:1'es : 
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work may demand. 
W. F. & JNO . BA RNEi'iI CO., 

1999 Ruby St.. Ro�kfo .. d. Ill.  

Edco Syste m .  
Complete Electric Light and Power Plants. ElectriC 

Street Cars, Accumulators, Dynamos. Oldest and 
most experienced Motor Co. in the world. 

THE ELECTltO DY NAMW COMPA Ii Y. 
224 Carter St •• Phila.. Pa. 44 BrQad"ay. Ncw Yori<. 

© 1891 SCIENTIFIC AMERICAN, INC.



Fmmded by MatIMw Carev, 1785. 

H E N R Y CA R E Y  B A I R D  &. CO. 
Industrial Publishers, Booksellers, a n d  Importers, 

!oj] (I Wa l n u t  St • •  I'hlladel phia, l'a . . U. S. A .  
rrour new and Revised Catalogue o f  Practical and 

ScientifiC Books. 86 pages. Svo, and our other Catalol!!u�8 
and Circulars. the whole covering every branch of SCIence applied to the Arts. sent free and f!ee of p.o8ta�e 
to any one in any part of the world who will furnIsh biB 
address. 

� Send a postal card 

the publishers for 
NEW ILLUSTRATED 

SCI ENTIFIC CATALO GU E 
oai led free to any address. 

J. B. LIPPINCOTT COMPANY, 
Philadel-7 1 5-7 1 7  

phia. 

Market Street, 

�WOODEN T'AI.IKS FOR R A I L R O A D S 
1'\1,' 0 WATE R WOR�2.1 

L�FiGEWA"E�_I.A. Nl1;s ·C�����Tt:r��� &OCF plAN S &.·l� S P ECIA LTY. tYPR5�UMBER S P EC If iCATIONS F URNISHED FOR  F O U N O "TIONS &T()W ERS WI CALDWELL & C� 
N °  2. 1 7  E M A I N  ST L O U I S V I L L E  Kv 

'rite Builders' and llIanuCacturers' 
Exchange, Helena, Montana. 

Correspondence solicited. Manufacturers and dealers 
please send catalogues. Address • 

WILL. R. JONES. Secretary. �Bllrnham's New ImDroved Standard Tnrhille 
Vertical or Horlzontai. Yields a greater per

centage of water used, either with full or part 
gate drawn and is the simplest constructed and ... , best- finished wheel in the market. Can till your 

'" "" order promptly. BURNHAM BROS • •  YORK, PA. 
D E V ELOPMENT OF A M E R I O A N I 
Blast Furnaces. wlth speCial reference to large Yiel�s.:- I 
By James Gayley. A descril'tlon of some of the prInCI
pal blast furnaces in the United States, showing the 
cha.nges in design and practice by meMOS of wbich ex
traordinarily large yields bave been obtained In the last I 
decade. With 8 figures. Contained in SCI Ir.NTlJi'IC I A M ER W A N  SUPPLEM E;';T, No. ' 7 6 .  Price 10 ccnts. To 
be bad at this otnce and from all newsdealers. I 

TEl:E 
MONTAUK 

CAMERA. I s  compact and neat, covered with seal leather, supplied with double rapid rectH iDear lens. Takes snap 
shots, interiors, exteriors, houses, groups, 

etc. Size of picture, 4 x 5 inches. 
Sam pIe pictures and instruction books furnished for 

10 cents. For circuJar8, address 
G. G E N N E R T. 

56 Ea8t 1 0th St .. N e w  York. 

Shepard's N ew $60 Screw-Cutt ing  Foot lathe 
• Foot and Power Lathes, DriB .-., Prese-es, Scro l l  Saw A t t a c h -� m�ts, Chucks, ¥andrels, Twist 

00 Dr .. ls, Dogs, Cahpert;, . etc. 
TJathes on trial. Lathes on 

payment. 
Send for catalogue of Outfits for Amateurs or Artisans. 

Address H. I,. SHI':l'ARD. A G �:NT, 
1 34 E�r�cr:n��f,

e
8hiO. 

DRY AIR REFRIGERATING ¥AOHINE. 
�r����;���i��e���s �clf:�;e���ri1��Ml ��b�r lee:r�i 
cold air per bour, when running at 8 speed of 100 revolu
tions per minute, and capable of reducing the temperBor 
�g���:O�I:�O::d \7d�O

el���tio�e��. t�I�� ��:t!f.u�� 
diagrams illustrative of its performance. OOntained in 
SCI ENTIFIC AMERICAN S UPPLEMENT. No. 28�. Price 
10 cents. fo be had ... this office and from all newa
dealers. 

E X P E RT MO D EL  MAKING .  Est�&H�bed 
PETER SEYL, Prop. Ch icago Mndel Works, Chicago, Ill. 
179 Madison St. Write for catalogue of Model Supplies. 

GATES ROCK & O R E  B R EAKER 
Capacity up to 200 tons per hour. 

Has produced more ballast, road 
metal , and broken more ore than all other Breakers combined. 

Builders of Higb Grade Mining 
Machinery. 

Send for Catalogues. 
C liT E S  I R O N  W O R KS, 

3 0  ()  So. C l i nton S t . ,  t:hicago 
215 Franklin St .. Boston, Mass. 

G O LD - S I LVER - N I C K E L  P LATI N G  A tra.de easily learned; costs little to start. 1 will furnish 

�nJ:;:s��� f:8'wjIy'k
B�nX �N.t J'r��'{j���. N ?¥�ulars free. 

�ATENTS ! . . " . ' MESSRS. MUNN & CO . •  in connection 
� . . with tbe pUblication of the SCIENTIFIC 

A MERICAN,  continue to examine improve .. 
ments, and to act as Solicitors of Patents 

for Inventors. 
In  this line of business they ha�e had fortv-jive years' 

experience. and now have 1meq1wlea fllcilities for the 
preparation of Patent l)rawin,gs, Specifications, and the 
prosecution of A pplications for PatentR in the United 
St.ates, Canada. and It'oreign Countries. Messrs • .  \t unn & 
Co. also attend to the preparation of Caveats. Copyrights 
fol' Books, Labels. Reissues, Assilomments. and Reports 
on Infringements of Patents. All businesb int.rusted to 
them is done with special care and promptness, on. very 
reasonable terms. 

A pamphlet sent free of charlIe. on application, con .. 
��i�nih��l

: 
id����f��osn :g�g;r��t:nl����, h(�:pi�g�t�: 

Designs, Patents. Appeals. Reissues Infringements. As· siJ,cnments, Rejected Cases. Hints on the Sale of Pa
tents, etc. 

We also send. fTce of charge. a Synopsis of Foreign Pa
tel"t Laws. showing the cost and methOd of Elecuring patents in all the prinCipal countries of the world. MUNN '" CO. , Sol i c i t o r  .. 0 "  PaienUl, 

361 Brolldway. New York. BRA NCR O�·FlCES.-No. 622 and 0"24 F Street, p,.. 
clflo BuUdlnl!:, near 7th Street. WashinlZton. D. C. 

DEAF!�>!§B I!'i�'��bg.ri�,I�!!..�M!�� 
only by F.HI&,'O�8� ���:;���Y:\\'��f:;:�kf:l�r��FREE 

j'titutifi t �mtrj,au. 301 
PROPOSALS. 

relations with you the chances are THE FA CTORY PRICE ��Uab������: 
Its efforts aud sells you tbe old way. Tbe ku��eJi':�:n --' -"��"" �'-. PROPOSALS FOR IMPROVEMENTS IN 

MAIL·BAGS, MAIL-CATCHERS AND 
MAIL-BAG LABEL-HOLDERS. 

KOCH'S DISCOVE.H.i.8S. -A FULL AC

g�u:1!i�� Dri,Ke���'8�1�e�y Jlir�8\��rr;:��si����afne:Jt7� 
8CIENTIFIC AMERICAN SUPPLEMENT, No. '7S'J. Price 
10 cents. To be had at this office and from all news· 
dealers. 

A LIBRARY FOR $ 1 .00 
Five books In one. Worth its weight in gold to every 

mechamc. The very latest in· 
formation for 20 d I ff e r e  nC 
trades. This wonderful bodll cuntains 575 pages absolutel, 
teeming with rules, tables, se. 
cret processes, and new illfOl� 
matlon tbat cannot be h a ,I 
elsewhere for less than $25.00. 
Tbe Modern Steam EnglneHow to Read an Indicator
The Westingbouse Air Brake 
-Blacksmith's and MachInist's 
TOOls-Practical Matbematics 
��rr;:���dM;:l�:�C�:���l���� .Manual-Points for Painters
Magnetism and ElectricityHow to Get a Patent-A Me. chanlcal Dictionary. Everytblng fully explained in one handsome volume and guaranteed to be abso

lutely correct. Semi $1.00 for a copy bound In silk 
g�oi�e '{,';,�i����rl�o[I?;;Oab�����et,;v��:i�C: cWflt for setting gear teetb. Tbe regular price of this 
chart Is SUO. AGENTS WANTED. W·lte for 
terms. LAIRD & LEE. Publishers. �63 Wa. lJa.sb Avenue, Chicaao, 111. 

H OW TO M AKE DYNAMO ELECTRI C 
1\lachines.-By Geo. M. Hopkins., WIth drawing� �o scale 
and ful l  directi()n� for constructmg dynamos of different 
sizes. 'rhe smal l  machine is intended tor experimental 
purposes. 'Vi I I  heat from 4 to 6 inches of platinum �ire, 
produce the electric l ight. decompose water rapIdly. 
mal'tnetize steel, ring a l arge gO!lg, gIve powerful shocks. 
operate induction coils, and Will, tor temporary use, re
place oR or 10 Bunsen cells. Contained in SUPPL F.MENTS 
1 6  t and 599. Price 10 cents each. The larger ma-
���nngfl�?d�;��S :�g��r!�-�:3d�: !i;�;i�R�r

8���t:�i���� 
pound wound machine. Can be run tor a short,time by 
two or four men. Requires ODe borse power tor eon .. 
tinued running. Best. engravings of dy�aII.lO ever pro
duced. Detai l s  of every part shown. \Vmdmg of arrna
ture and field magnet p lainly illustrated. .A fl Y  intel
lilZent person with the aid of these drawinu;s &nd ins�ruc
tions may make useful , 9.urable. and e1Iectlve machmes. 
Contained in SUPPI,EMENT tiOO. Price 10 cents. 
�I UNN & CO • .  PUBLISHERS. 361 Broadway, New York. 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited) , Room 6 ,  Coal & Iron Exchange, New York, 
-------------------------�- �----- -

POST OFFICE DEPARTMENT. WASHINGTON. D. C •• 

i���U�;i�'e��Hl�8:�!��ili�of�:a�8B:r�r J!��;���ei�� 
provements in the mode of opening and closing' mai l
bags of any kind ,  and in the construction of mai l-b11U-" ,  
mail-catchers, and device!:' for labe1ling mail-bags. " i ) !  
be received a t  this Department until noon, o n  Wedni '�
dRY, the second day of Sept.ember. 1891. AU proposai :..; 
must be in accurdance with the specifications, which call 
be obtained from the Second Assistant Postmaster Gen-era), Mail EJ1jifwew���AKER. Postm,aster General. 

Experimental Science 
BY 

Geo. M. Hopkins. 
I n t e re s t i n g  Experi

ments in Every Branch 
of Physics. Descriptions of Simple and Efficient �grc�U��Sy � �ca�e �{ 
Home. Amonjl Subjects 
treated ure Electricity in 
al l its Branches, Magnet
ism, Heat, Light, Photo· 
fr�fthtil:!;g���ciW:Ch�g: 
i Cs, etc. A world of Valu. 
a b I e Information. A 
Source of R a t i o n a l  
Amusement. A superb 
work for Young and Old. 

I l lustrated Circular and Table of Contents sent free. 
740 PAGES. 680 ILLUSTRATIONS. 

P R I CE, by mail, postpaid, • - - $4.00. 
M U N N  &: (;0., Publishers, 

Office of THE SCIENTI>'IC AMERICAN, 
3 6 1  Broadway, New York. 

THE P H O N OGRAPH . -A DETAILE D 

����Z��iOj��l ;�ori��r ��� �)��dls��.f°{V1tgf 8 
t������: 

ingl'!. Contained in SCI E :" TJFIC AMERIC_<\N SUP I'LI';MI-�NT. No. ti3 :! .  Price 10 cents. 'ro be bad at t h is 
office and from all newsdealers. 

STEEL NAME STAMPS, STEEL 
Figures, Alphabets, Bur/ I l llg 
Brands, and LOJl Hammers. 
Printing Dies, Brass Signs, iJoor 
Plates and Seals. B�tf£'�e'�a&St��fe�<;'�a�I�;Vo. 

FORE IGN PATENTS 
T H E I R  COST R E D U C E D .  

The expenses attending tne procuring of patents t n  
most forei�n countries baving been considerably re
duced the obstacle of cost Is no longer in the way of a . larjle proportion of onr Inventors patentlDg theirinven. 
tions abroad. 

CA NA UA .-Tbe cost ot a patent in Canada Is even 
less tban the cost of a United States patent . and the 
tormer lDcludes tbe ProvInces of OntarifJ. �uebec, �ew 
Brunswick, Nova Scotia, British Columbia, "and Mani· 
toba. 

The number of our patentees who avan themselves of 
the cbeap . and easy method now offereu for obtaining 
patents In Canada Is very large. and Is steadily lncreas· 
Ing. 

K N CH • .  \ N D .-Tbe new English law, wbicb went Into 
torce on Jan. 1 st . 1885, enabl es parties to secure patents 
in Great Britain on very moderate terms. A British pa
tent includes England. Scotland, Wales, Ireland and tile 
Ubannel Islands. Great Britain is the acknOWledged 
financial and commercial center of the world. and bel' 
goods are sent to every quarter of tbe globe . A good ����_I_=�I_� HARRISON CONVEYOR '. Invention is likely to realize as mucb for the patentee 

, ��IL ilL Ena-land as biB United States patent produces for Ha!::fmg Grain, Coal, Sand, Clay, Tan B�rk, Cinders, Ores, Seeds,&'c. bim at home. and tbe .mall cost now renders It pos.ible 
for almost every patentee In this country to secure a pa-����. I  BORDEN, SELLECK & CO. , I Ma�::'}.<;'r8, � Chicago, 1110 '[ tcnt ln lireat Britain. where his rights are as well pro. 

:::::;:;�:::::-:'::-:=:--::::=-::::::;:-==::�:-;::::=I-_--:::;;;_;;:=---=:::;;:;::;;::=::-_____ jected as In the United States. 
EXCELLENT Bl,ACK COPIES . only equaled by Litho. OTHER C O U N ')' ItI I<:S.-Patents are also obtainert 
graphy, of anything written or drawn with any Pen by on very reasonable terms 1n France. Behdum, Germany, tbe patentA U TOe 0 P Y 1 ST Au·tria, Russia, Italy. Spain (the latter includes Cuba Specimens ana all the other Spanisb Colonies), Brazil, British India �:i Eyck & Parker, 66 Pine Street, New York Australia. and th e ot'oer British COlonies. 

An experience of over FORTY years bas enabled the ICE-HOUSE AND COLD ROOM.-BY R publishers of l'HE SCIENTIFIC AMEltlCAN to establisb G. Hatfield. With directions for construction. Four I engravings. Contained in SCIENTIFIC AMERIOAN SUP. competent and trustwortby age']cies in all tbe prmcipa 
PLEMENT, :i9. Price 10 cents. To be had. at this office foreign countries, and it has always been their aim to 
and of all newsdealers. Ne .. YorK Office. 231 Broadway, have the bnslness of tbe�r cllents promptly and proper· 

�F· 0 R S A L  E Val�"'ble WMer ni-;-;tor Iy done and their Int�rests faithfully guarded. VOLNEY W. MASON & CU., 
FRICTION PULLEYS CLUTCHES ann ELEVATORS 

PllO V I D IUII CB. R. I .  

FAMILY I C E  MACHINE  ��nu�';,"s: i�o'i/;;: L. Dermi"ny. 126 W. 25th St., N. Y. State Rights/or "ale. 

&J . .  � !Elt!ST�e��! 
IN THE WORLD. 

.o:trSpeed, Comfort and Safety. 
AGENTS WANTED. 

Large Illustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. CO., 

STAMFORD. CONN. 

T Y P E W R I T E R S. 
Largest like establishment in the world. First

class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. ( Ma
chines sold on monthly payments. Any Instru· 
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Dlustrated Catalogues Free. TYPEWRITER t 70 Broadway, New York. HEADQUARTERS, \ 144 La Salle St. ,  Chicago. 

WHAT Uncle Sam and Annt Columbia think, etc., of and SEATTLE. Send stamp to ASH I NaTO N H8bt'IPI ;I n . r,l�w .. llyn&:Co. ,S�lt.ttle, ¥I'. 

• Inventi on .  F'or particu- · A pamphlet contaming a synopsis of the vatent laws 
lars, address CARL RIENMUTH, Rockville, Conn. I at an countries. inch'ding the cost for eacb, and otbe 

I lnforIOation usefUl to persons contemplatmg tbe pro· 
SMALL ELECTRIC MOTOR FOR AM· curing of patents abroad. may be Iiad on application to 
ateurs.-By C. D. Parkhnrst. Descri ption In detail of a this office. 
��:!l o�nt�:��l[n�ha��a�o/�� fgJ'"��l�:'i.°���dtgr��iee M U  1'1 1'1 &: (' 0 .. Editors an� P�oprietors of THE. SCI. 
Wltb 15 figures drawn to It .cale. Contained in SeIEN· F.NTlFIC AMERICA" .  curdlally lDvlte all persons deSIrIng 
TlYIC AM "RICA N SI'PPLF,MENT. No. 767 .  Price 10 any information re ative to patents. or the rej(istry of cent.. To be had at tbis office and from all newsdealers. trade-marks, In this conntry or abroad. to call at tbelr 

BLU E PRINT I'aper, SllP�rio� Quality. 
Ph O I Oll"raplllc �nppl ies. 

Send for catalogue. 
T. H. McCOLLIN & CO . •  1030 Arch Street. Pbiladelphia. 

SPYGLASSES & ASTRONOM ICAL 

TELESCOPES , '  , 
Q..--';O�ATlC  .Y-CfIVESI EQUAT,OR IAl STANDS,  t\c/41' /Ci" QBJ f: ___ " I TRAN S ITS , C LO C K 5 , 

EYEPI ECE S  &. LEN S E S .i CHRO NOGRAP H S , &' c .  SENO.FOR --G'] QU E E N  & C Q: CATALOG U E .  L P H ' L A . P A .  • 

$ 1  0 0 0 to $5 0 0 0 fl:hln�l);�\)rt 
• • fitabJe b u s i 

ness. Mn.�ic Lanterns and Vielv8 o f  populur sub
jects. CatalogneR on appl i cation. Part 1 Optical, 2 
Mathematical,.,. 3 Meteorolollical. 4 MagiC Ilanterns, etc. 
L. M A N A S�E, �� Madison Street, Chicago, Ill.  

offices, 361 Broadway. Examination of inventions, con. 
sultation, and advice free. Inquiries by mail promptly answered • Address. M U N N  &: CO .. 

PUblisbers and Patent Solicitors. 
361 Broadway, New York. 

BRANCH OFFICES : No. 0"22 and 62� �' Street, PacifiC Building, noor 7tb Street. Wasbinllton. D. C. 

T� Scientifi c A mer ican 
PUBLICATIONS FOR 1 89 1 .  

The prices of tbe di!lerent pUblications in tbe United States, Canada, and Mexico are as follows : 
RATES BY MAlL. 

The ScientifiC American (weekly one year $d.OO 
The Scientitlc American Supplement lweekly), one 

year. • . . . . . . . . • 5.00 
The SCientifiC American, Spanish Edition (monthly) one year. . . . . • . . • . 3.00 

After bei ng o n  the M a rket Five Yea rs The Scientltlc American. Architects and Builders 
Edition (montbly), one year. . 2.50 

COMBINED RATES. 

The " A  e M  E "  Sti l l  leads ! 
Tbe SClentltlc American and Supplement, . $7.00 
The Scienf,1tlc American and Architects and Build-

ers Edition, . b.OO 
The ScientifiC American, Supplement, and Archi-

tects and Builders Edition. . . . . • 9.00 
Proporf;ionaUl Rates for SIa; Months. 

re���J��(!';I�:)�����g:ld��rl�Nf ci���I�� :t��l�rn���8 f:t!.�=.i ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N, Y. 
Tbls includes postage. which we pay. Remit by postal or express money order, or draft to order ot 

MVNN "" CO • •  3ti1 BI'ondway, New York. 

W 0 R K I r ill'; M O D  E L S &. LIGHT  MAC H I N ERY .  I NV E N T I O N S  D EVE L O P E D .  S e tHI fO I' M one l  Ci rc u lar. J o n r. s  B r o s .  E � o  . .  f: i n · l l .  O .  \ 
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�i'lvertisements. 

Inside Pag-e, each insertion - - .. - '7 a cents a line 
Back Page, each iusertion - - • - $1.00 a line. 

'rhe above are charges per ag-ate lIne- ·about eight 
words per l ine. 'l'his notice shows the width of the l ine, 
and is set in aJEate type. EnJEravings may head adver
tisements at the same rate per agate line. by measure
ment. as the letter press. Advertisements must be 
received at publication office as early as Thursday morn
ing to appear in next issue. ------

OVERMAN WHEEL CO. , CHICOPEE FllLLS. MASS. 
BOSTO N.  WAS H I NGTO N .  DENVER • •  AN FRANCISCO. 

A. G. S PA L D I N G  &. BROS • • SPECIAL AO�NT •• 
CHICAGO .  NEW YORK. PHILADELPHIA. 

Jtitufifi t !mtritau. 
Daimler Gas and Petroleum Motor ! 

TH E N EW I N D US'l'lllA L lU OTOU. 
E:Di.oie%1't - Eoo:D.o:D:11oa� - S are. 

Sizes 1, 2, and 4 Horse Power, actual, for drivin� small machinery of all kinds, such as 
Sewing Machines, Lathes, Pumps, Ventilating lfans, Watchmakers' Machinery, 

Hght Woodworking Machinery, Ice Cream Machines, etc., etc. 
Larger sizes of the Industrial Motor are adapted for driving Dynamos, Printing Presses, 

Grinding Mills, etc . These Motors have heen applied snccessfully to 
the propulsion of small boats, to operating street cars, 

and to road wagons and carriages. 
\Iotora In operation may he seen at the Works, Steinway, Long Island City, New York. 

pr .Fully lllu8trated Catalogue and Price lAst sent 00 applicatilm. 

THE DAIMLER MOTOR CO {
Office, 1 1 1  East 14th St., New York. 

• Works, Steiuway, L. I. City, N .  Y. 

THE C OPYING PAD.-HOW TO MA K E  ' SEWING MACHINE MOTOR FOR AMA· 
and how to use ; with an enJZraving. Practical directions teurs.-By C. D. ParkhUrst. Description of a very sim
how to prepare the gelatine pad, �md also the aniline ink p ie  and e1f"cctive motor, with laminated armature, of 
by which the copies are made : how to apply the written suffieient power to actuate a sewing machine. With 11 
�;���i�ej�� ������;I�oAt:��;)g��o���poI�E;r:N�,tf:�: ��l�;�r!�:NT. (�g�7

i
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43�. Price 10 cents. For sale at this office and by all this office and from all newsdealers. 
newsdealers in all parts of the country. 

ELECTRIC 
PERCUSS I ON  D R I LLS 

Marv';n System of Percussion Tools. 

Drill contains no commutator 
nor movin!! contacts. 

All circuits are protected in clos ... 
ed metall ic cases. 
m��

r
:as�f�ii��JY:k t����l�ani'�� 

air dril ls. 

SC I E N TIFIC AM ERICAN S U PPLE· 
M ��N1'. Any desired back number of the SCIENTIFIC 
AMERICAN SUPPI,EMENT can be had at this office for 10 cents. Also to be had of newsdealers in all parts of 
the country. 

OTTO GAS ENGINES 
33,000 SOLD. 

Engines and Pumps Combined . 
For C O A L  GAS 

or GA SOLINE. 

SCHLEICH ER, SCH U M M  & CO. 
PHILADELPHIA, 

CHICAGO. NEW YORK. 

GAS EN GI N ES. - A  VALUA B LE 
paper by E. Delnmare- HeboutteviJ1e. touchille" upon the 
hi�to I'y of gas mOl ors in general .  and descri bing in de
tail the •• Simplex ,. engine invented by the author and 
.\1 1' .\ l alandin. With 23 fLgures. Contained in SCU:NTIFIC 
AM I RICAN :--lTPPLEMENT. Nos. 7 1 ,;)  and 1 1  fj. Price ' 0  
cents each. To be  had a t  tnis office and t'rom aU  lJews
dealers. 

M A. C H I N E  T O O L S  
Engine Lathes, Planers, Shapers. Tur
ret Lat.hes, etc. IT Send jor Catalogue. The Hendey Machine Co .. Torrington, Conn, 

S T'EE x.. ST'.A...J.\ILP I!!J 

Sate and rellable. Not affected by 
moisture, dampness, or dripping 
Water. 

Weight of drill, with tripod, 
about 400 pounds. 

• • �rand p
r�

late 
_

' 
_---=== JAMES LEFFEL WATER WHEELS SCIent if i C B ook C atalogue ENGINES, and BOILERS. Steel Alphabets & Figures, 

l .. og Hanllnel�s, Printing 
Dies, Burning B.'ands, etc. 

Speed of dril l ing in 
hard granite, 2 in. hole, 
2 inches per minute. _ J" .A.�ES LEFF..ElL &; CO. 

KROGSRUD, 52 Fulton St., New York. 

TO BUS INESS MEN 
Se1U! for desc'ripUve 

pamphlet and prices. 

Edison Genernl 
Electric Co. 

Edison Building, 
Broad St., New York. 

tiJ�: ii'�gi';,�g��n��
I
�������'�i���:���t:

s
cfr�u��rl'i,'"� , ATMOSPHERIC DUST.-:-BY WILLIAM 

is many times IlTeater than that of any similar journal Marcet, F.I.t.R. �n . addres� delIvered . to the Royal 
now published .  It goes into a l l  the States and 'l'errito- I' j}IeteoroJOglC�1 SOCiety: Contained . In SCIENTIIHC 
ries. and is read in all the prinCipal l ibraries and reading AMERWAN S P.PPLRME:\T, No. ,. 5 5 .  Price 10 cents. 
rooms of the world. A business man wants something To be had at thIS office and from all newsdealers. 
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"
E Motor of 19th Century advertises in the 8C'IEXTI FIC AMEHTCAN. .And do not #; 
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O
�E��C!�S\!'\��� Can be used AnyPlace, to doAny 

selecting a l ist of publication!:! 10 Wlllcn you demde It is !�frkNag�'�letn��n�te�� !B�� 
�g� r���!����e:�!��::����'git�i�i�a����U�������� Ashes ! No Gaugps ! No En�!i-
trom the papers having a small Circulation tb,a.n is allow- neer ! A perfectly safe Motor 
ed on the SCIENTIFIC AMERICAN. ��
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N t& (f(��Bp�(�li�.i f"��,thi8 page, or ad. hour to each ind'icated horse pow-

·'ti 1  )' d N "  k -- .  '- ==-=:s ere For circularM, etc., address 
� . I·oa way. ew . or . Eeonomy, ReliBblllty, CHARTER GAS ENG INE  CO. ---=-----------=-------- Simplicity, Safety. P. O. Box 148, !Sterling, I I I .  

2nd � MACH INERY �i 
N. Y. Mach'y Depot, Bridge Store 16. Frankfort St. N.Y. 

1t F. t : E N T I. Y  PU I I  J .ISH IlD. 
Our new catalogue containinl! over 100 pages, includ_ 

ing works on more than fifty different subjects. Will be 
mai led tree to any address on application. 

11IU N N  &; CII.,  Publishers ScientifiC American. 
:lti1 Brolldwny. New York. 

FARLO ST., :-;l'It I N GFJ ELD, OHIO. 
l I On Liberty !S l r eet N ew Yorli City. 

NEW MAIL 
New Grade, $ 1 00. 

CUSHION rl'IR�S and TANGENT 
S POKES. 

Handsomest and Best Diamond 
Hafety. 

Send to'r Cata/,ogue ancl Seconcl-
Hand Dist. 

' 

��-?l 

Also Sole New England Agents for 

LITTLE G IANT 
PRICE. $35.00. 

Only Bey's Safety with a 
Sprina- Fork, preventing ia· ."-"���'ll��'!!����' jury to young riders fr

o
m 

jar and vibration. 

WM READ & SONS 
107' �Vashiugton, �t. 

• , BOSTON, llIA S�. 

T H E  

PACKING ,  BELTING, HOSE, MATS , MATTING , ETC. i'eieutifit !meritau 

ELECTRO MOTOR. SIMPLE, HOW TO 
make. By G. M. Hopklns.-Descrlptlon of a small electro 
motor devi�ed and constru('teri with a view to assisting 
amateurs to make a motor wnicb might be driven with 
advantage by a Curr�nt derived from a battery, and 
which would have sutlicient  power to operate a foot 
lathe or any machine requiring not over one man power. 
\\ ith 11 figures. Contained in SCIENTIF I C  AMERICAN 
SUPPL I',l\I I· NT. No. 64 1 .  j ':r ice 10 cents. '1'0 be bad at 
thi� u1ticp and from all ne"?'sdealers. 

NEW KODAKS 
" You press the button, 

we do the rest." 
Seven New 

Styles Q,nd 
Sizes 

ALI, l,OADEll WITH 

Transpa rent 
Films.  

For sale hy a l l  Photo. Stock Dealers. 

THE EAST M A N  COMPA NY, 
nucHESTE� 

•. 

THE AMEnI�AN DELL TELEPH�NE ��. 
95 M I LK ST. ,  BOSTO N ,  MASS. 

This Com pany owns the Letters Patent 

granted to Alexander Graham Bell, March 

7th, 1876, No. 174, 465 and January 30th, 
1877. No. 186.787. 

The transmission of Speech by all known 
forms of Electri c Speakin g Telephones in
fringes the right secured to this Company 

by the above patents, and renders each 
individual user of telephones not furnish· 
ed by it or its  l icensees responsible for such 
un lawful  use. and all the consequencell 
thereof. and liable to suit thprefor. 

'�1\ 0 AND FI NE GRAY IRON IIL50 ST EEL �ALL�LE: CASTINGS FR��CIAL ERNS 
DE F INE  TINNING JAP- P/l1T� '" S F I N I $H I!\JG . ANN ING � .,{ TIHlMPllEHIGH AVE Ii< AMERICAN ST PHllA • AND"'\", 

E_'tab�1&hed. :L O B B. 
The Largest Manu.fu.cturers of Mllchanical Rubber Goods in the World. 

THE GUTTA PERCHA AND RUBBER MFG. CO. 
Para Bui ld ing, 35 Warren St., New York. 

CbicRI'O. San Francisco. Portland. Oregon. Boston. 

GATE VALVE 
for low pres.ures (helow 60 lbs.) whether for 
Steamt Gas, Water, Oils. or Thick FlUids, 
investtgate the " I-Iandy." It is more com
p_act and costs much less than any other 
Gate Valve. Write for Catalogue. 
The Lunkenheimer Brass Mfg. Co. 

1li-17' E. Sth St.,  Cin('illllati , O. 

C O N S  U L. T I  N G  E N G  I·N E E R .  
M E C H AN I CA L  D R AW l N G  AN D D E S l G N I N G . 

H .S .D E FO R E ST 1 26 A.Ll B E RT Y 51 N E W  Y O R K. 

ESTABLISHED HALF A CENTURY. 

"!I1I!M'S 
S A F E: S 

I-l,AVE NlA�J£�;r.fp�QVEMEN1S 
tiOT rOUND Itt  MAKES OTHER 'Wl: 
THAT Will W E LL REPAY AN 
INVESTIGATIO N  
ElY TIi.0SEo��I�e: TO SECURE: 
THE BEST ,SAFE 

.MARVIN SAFE co. 
N EW YO R K .  P H I LAD E L P H I A, 

LON DON . E N CLAN D .  
---------- -- �----

ALUMINUM. AN INTE RESTIN G DE-
scription of the Vllrious methods of manufacturing this 
metal .  chemical and electrolytic; with special reference 
to the Heroult method. With 6 figures. Contained In 
SClESTIFIC AMERICA:-J SUPPLEM I<;NT, No. "-:;3. PrIce 
10 cents. To be bad at this office and from al l news
dealer�. 

"Unscrupulons partIes are offerIng cheap worth. 
less imitatIons of the Magic. Beware of them. Get a 
Magic Bank and compare it with the imitations. 

$85 Lo�e" Diamond Safety $85 
Diamond Frame. Steel Drop Forgings, Steel Tubing, Adjustahle Ball BearlOgs to all Run

ning Parts, including Pedals. Suspension Saddle. li'inest material 
money can buy. l4"'inished in enamel and nickel. 

Strictly high grade in every particular. No beUer machine made at any price. 
Bicycle Catalogue Free. Send six cents in stamps for onr l(]().page illn.tratea catalogue 

of Guns, Rifles, llevolvers, Sporting Gooas oj all kinas, etc. 

JOHN P. LOVELL ARMS 00. ,  1 47 Washington Street, BOSTON ,  MASS. 

E STABLI SHED 1S<l6. 

The Most Popular Scientific Paper in the WGI'Id 
Onl17 53.00 a Year, Inclnding Postage. Weeldy 

1i2 Numbers a Year. 

This widely circulated ;tnd splendIdly illustrated 
paper is published weekly. Every number contains six
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representinJ,! Engineering \Vorks, Steam Machinery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry. Electricity, 'relegraphy, Photography, Archi
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete l ist of patents each week. 

Terms of Sl1bscription .-Olle copy of the RCIEN. 
TIFIC AMERICAN will be sent for one yeaT-52 numbers
postage prepaid, to any sllbsc:riber in the United States, ������e�� ;�r:��'n��:,e$\��R� ��::e
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Clubs.-Special rates for several names, and to PObt 
MRsters. Write for particulars. 

The safest way to remit is by Postal Order, Draft. or 
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�eldom goes a&tray, but is at the sender's risk. Address 
all letters and make all orders. drafts. etc., payable to 

M U lli N  & CO., 3 6 1  Broadway. New York. 
--0-

T H E  

Idtutifit �mtritan luppltmtnt 
This is a separate and distinct publication from THE 

S('n�NTIFIC AMERICAN, but is uniform therewith in size, 
every number containing" sixteen large pages full of e11-���Vi�!c�;�;���J ��t1
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SCIENTIFIC AMERICAN SUPPLKMEN'i' is published week
ly, and includes a very wide range of contents. It pre
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing- BiOIo!!y, Geology, Mmera logy, Natural 
History, Ueography, Archreology. Astronomy, Chemistry 
Electricity, Light, Heat. MechanIcal En�ineering, Steam 
and Railway EngJneering, Mining. Ship BuiJdin!!, Marine 
rri!��{r1���
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culture, Domestic Economy. Biography, Medicine, etc. A 
vast amount of fresh and valUable information obtain
able in no other publication. 

The 'I1wst important Engineering Works, MechaniRD18 
and Manufactures at home and abroad are illustrateo 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States anO 
Canada, $&.00 ayearj or one copy of the SCIENTIFIC AMER 
�;����r
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remit by postal order, express money order, or check, 
MUNN & CO .. 3 ti 1  Broadway, New York. 

Puhlishers SCIENTIFIC AMERICAN 
---0---

�uiltliug <!ttlititm • 

THE SCIENTIFIC A >IERICAN ARCHITECTS' AND BUILD
ERS' 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 a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plateR in COiOTS, and with other fine 
engravings j i l lustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the Jatest and best plans for private resi. 
dences. city and country. including those of very mod
erate cost a� well as the more expensive. Drawings in 
perspective and in color are given. together with full 
PJans. SpeCifications, Sheets of Details, Estimates, etc. 

The eJegance and cheapness of this magnificent work 
have won for it the Lnrgest Circulation of any Archi. 
����u$��rJl':.hi��':.i0'lt��w�:orld. Sold by all newsdeal. 

MUNN & CO • • Pab1ishers. 
361 Broadway, New York. 

PRINTING INKS 
The SCIENTIFIC A>IERICAN i s  printed with CHA8. 

ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
Sts., Philadelphia, and '7 RoBe St •• opP. DUll1le. New if 
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