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LEVELING ATTACHMENT FOR EARTH CARS. ': and the wrenches are removed when tl{e car is used like any 
Our engraving represents a simple and effective attach J 'i other flat car. . 

. 
. . 

ment for leveling the earth dumped from the cars of a con The wings are arranged so that they may be readily re­
structibn train. The car carrying the apparatus must of moved frolll one end of the car and attached to' tbe other. 
necessity be the Jasf in the train, and as it is moved for· The forward end oitbe wing is inclined inward toward tbe 
ward, all of the em:tb discbarged .by the train is vel'y quickly middle of tbe track, 89 as to remove tbe eartb from tbe 
leveled; saving a great deal of manual labor and doing the vicinity of tbe track and from the ends of tbe ties: 
work more_perfectly than it . 
can be done in the ordinary 
way. 

Fig. 1 is a perspective view 
of tbe apparatus in working 
order; Fig. 2 is a partial plan 
view; and Fig. 3 is a detail 
view of the pawl and ratcbet 
wbicb bolds tbe parts in 
working position. 

To the forward end of a 
platform car are attached two 
strong wings, A, which are 
constructed either en tirely of 
iron or of wood hon clad. 
'The pivots upon which these 
wings turn are made rigid by 
!braces, and each wing is sup­
:ported by two horizontal 
!braces, B, carrying racks, 
which are engaged by pini'ons 
whose shafts, C, are journaJed 
in the body of the car, and 
JProvided with a pawl and 
ratchet for holding them in 
any desired position. The 
forward braces, B, are each 
provided with a pinion, pawl. 
and ratchet, While the rear 
braces are operated by a pin­
ion common to both. All of 
the pinion shafts are squared 
to receive.iJ. socket wrench 
provided' with a wheel by 
which the shaft may be turned so as to spread the wings as 
much as may be required, when they will be held by the 
,pawls and ratchets, and the earth on each side of the track 
'will be spread out and leveled as the car is drawn forward 
:after the discharging of the train. As soon as the leveling 
is completed the wings are drawn closely against the car, 
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RECORDING GALVANOMETER. 

Tbis invention, in the construction and repair of rail­
roads, must prove a vahmble acquisItion to the mea_ns 
already in use for facilitating the heavy work of railroad 
construction. 

Further information may be obtained by addressing the 
patentee, Mr. James Andrews, of Biddeford, Me. 

[£3.20. per AlIllllm. [POSTAGE PREPAID. 

N"EW RECORDIN.G GALVANOMET�. 

BY Q-EO. ;M. HOPKINS. 
In making galvanometric tests it is often dE'sirable to con 

.sider tbe element of time, but, as every electrician know.s, to 
do this with the ordinary appliances is tiresome, and the 
result is liable to be inaccurate. 

The extreme delicacy of the action of the galvanometer 
renders it difficult to apply 
to it any device capable of 
recording the movements of 
the needle without interfering 
more' or less with its action. 
Only two methods of making 
the record have presented 
tbemselves to the writer-one 
contemplates the use of photo­
graphy; the other, the applica­
tion of a disruptive spark from 
an induction coil. Tbe former 
is considered too slow; tbe 
latter has been adopted and 
applied to an ordinary vertical 
galvanometer in the manner 
indicated in the engraving. 
The helixes are wound with 
rather coarse wire (No. 22). 
The needle is astatic, the 
inner member swinging in 
the central opening in the 
helixes in the usual way, the 
outer member being located 
behind the helixes. The ar· 
bor supporting the needle has 
very delicate pivots, and car· 
ries a long aluminum index, 
which is counterpoised so 
that it assumes a vertical po-
sition when no current passes 
through the helixes, and the 
needle i.s unaffected by terres­
trial magnetism. 

The upper end of the index swings in front of a gradu­
ated scale, and is prolonged so as to reach to the middle 
of the cylinder carrying a sheet of paper upon which 
the movements of the needle are to be recorded. This cy­
linder is of brass, and its journals are supported by metal 
columns projecting from the base upon which the other 
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parts of the instrument are mounted. The scale is sup· I � <> 4. � Jt"� � � 
THE TELEPHONE ON THE BA'fTLE.FIELD. 

ported by vulcanite studs projecting from the columns, and � '�tJllt
. 
Jl,�J1,�' mtr�,au. The development of the telephone has been so rapid and 

to one of the columns is attached a clock movement provided so recent that it has not yet been extended to all the fields 
with three sets of spur wheels, by either of which it may be ESTABLISHED 1845. of usefulness for which it is destined. Thus we believe it 
connected with the arbor of the cylinder. One pair of wheels has not only never been used in actual battle, but it has had 
connects the minute hand arbor of the clock with the cylinder, MUNN & CO., Editors and Proprietors; few if any opportunities to show its capacity even upon the 
revolving the cylinder once an hour; another pair of wheels fields of mimic war, Grand Army reviews, and mock battles. 
connect the hour hand mechanism with the cylinder, so that PUBLISHED WEEKLY AT Yet' it is evident that no more iruportant use could be found 
the latter is revolved once in twelve hours; while a third pair NO. 37 PAR K ROW, NEW YORK. for it than a great commander could make in a general en. 
of wheels give the cylinder one revolution in six days. gagement. In these days when a plan of battle includes the 

This instrument is designed especially for making pro- O. D. MUNN. A. E. BEACH. _I management of three or four great armies on each side, all 
longed tests of different batteries in order to determine their under one head but scattered over wide areas and separated 
characteristics. It is provided with four binding posts, two TERMS FOR 'rHE SCIENTIFIC AMER ICAN. from each other by great distances, it is neces�ary that the 
of which connect the wires of the batteries under test with 8�� �gg�; �i'ie';;:��lJfs���.ft��������e,i":::::::::·.:::::::::::::::·::·.: Sf �8 co=ander·in-chief shouldhave the most rapid communica· 
the helixes. The other binding posts am connected respect- C1ubs.-One extra copy of THE SCIENTIFIC AMERICAN will be supplied tion with his different corps commanders, and be able to . h dl d 'th th gratis for every Club of live subscribers at $3.20 each: additional copies at . . . • . . . ively with the posts supportmg t e nee e an WI e same proportionate rate. postage prepaid. Judge of the situatIOn at any given POlllt by reports Illstan. 
journals of the recording cylinder. These posts receive Remit by postal order. Address taneously conveyed. In recognition of the importance 01 
wires from an induction coil capable of yielding a spark l1UNN & CO., 37 Park Row. New York. this necessity there are signal corps and telegraph brigades 
from one-eighth to one-quarter inch long. � To Advertisers.-The regular circulation of the SCIENTIFIC attached to the army staff of all great countries, but up to AMERICAN is now Fifty Thousand COl'ies weekly. For 1880 the The induction coil is kept continuously in action by two publishers anticipate a still larger circulation. the present time they do not seem to have appreciated the 
Bunsen elements. and a stream of sparks constantly pass telephone sufficiently to make it an important part of their 
between the elongated end of the ind�x and the brass cylin- The SclentUic American Supplement equipment. Is a distinct paper from the SCIENTIFIC AMERICAN. 'l'HE SUPPLEMENT der, perforating the intervening paper and making a per- is issued weekly. Every number contains 16 octavo pages, uniform in size A means of conveying information. instructions, and 
manellt record of the movement of the needle. To reno with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMICNT. orders rapidly and accurately during an engagp,ment cannot 
der the line of perforations as thin as possible, the end of $5.00 a year, postage paid, to subscribers. Single copies, In cents. Sold by be too highly regarded. The field telegraph was a long step all news dealers throughout the country. 
the index is made sharp and bent inward toward the cy- Combined Rat.es. - The SCIENTIFIC AMERICAN and SUPPI,ICMIr,NT in the right direction. but telegraphic messages are open to 
Ii nder. The spur w heels are placed loosely on the arbor of will be sent for one Year, postage free, on receipt' of seven dollars. Both I many obj ections which would be wholly avoided by the use 
the cylinder, and the boss of each is provided with a set pa

,;::
s
s�:s�:��

d
:���:i:::�:�!:f��;�����' ::d::,

s
;:.e!gistered letter of the telephone. Of course it may be taken for granted 

screw by means of which it may be fixed to the arbor. Address MUNN & CO., 37 Park Row, N. Y. that the electric wire will hereafter be in general use on the 
This arrangement admits of giving to the cylinder eithet· 

Se1entiftc American Export Edltiou. battlefield, bnt the transmission of words letter by letter is 
(If the speeds. as may be required. The SCIF.NTIFIC AMIORICAN Export Edition Is a large and splendid peri necessarily slow and uncertain compared with the ease ot 

The paper upon which the record is to be made is divided p::�:I�����g ;���,a:g��eiy �ft�t��:�.e�;;:'�Aa�I:,�:ab71�f��:th ��dig� communication by word of mouth j hence the telephone 
in one direction into degrees and in the other into hours' �:rtl��I�'.i�P;Tt'li' i�; ��l'e�gl!f .r��:�:s'i,'i,"f�af��'t,Y: ?�f��:;,,�r;'�ii':TI�i.� affords a great advantage to the general having it availabla 
and minutes. The hour and minute lines are curved to Commercial, trade, and !llanufacturlng announcements of leading houses. for use. He is able to learn in a moment the exact condi· �'erms for Export EditIO n. $5.00 a year, sent prepaid to any part of the 
coincide with the path of the end of the index. The greatest 1';,0�gcur�I'1�ie"f�J'I�:a�ec�!� � ��:f�td'r:��J's�';,�l�"Jrs;;l��e�es��: tion of affairs at any quarter of the field. Not only can ho 
strength of current being indicated by the greatest deflec· nouncements published ill thi s  editi on at a very moderate cost. communicate detailed instructions and receive specific in· 

• The SCIEXTIFIC AM Ii: ltl CAN Export Edition has a large guaranteed ctrcu-tion from the central hne of the record sheet, the approach lation in all commerCialf.laces thronghout the world. Address M UlYN & formation upon a II points bearing upon the attac k and de-
of tbe index toward the central line indicates a diminution CO.,37 Park How. New .ork. 

fense, but he can gather some knowledge of the state of 
of the current, which is faithfully recorded by the passing N W 0 affairs at any given point, even though there may be no offi-E Y RK, SATURDAY, OCTOBER 30, 1880. . sparks. cer present at that point having the experience and judg-

These records may be duplicated by using the sheet as a 
Coutents. ment necessary for forming a proper estimate of the condi-

stencil and employing tbe method of printing used in con- tion of affairs. The telephone, conveying the sounds of the (Illustrated articles are marked with an asterisk.) nection with perforating pens. When the tests are of long 
1t Mountains of North Carolina .... 274 battle, would enable the general to determine by the charac· 

duration the action of the induction coil is rendered inter- ±fi.
I
��e�;fo;nc6����ti�';s .. ::: ��� N t  d '  :IRa ter and rapidity of the fire at that point how serious the situ-A t . I t 276 NOureSse7.
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This method of recording may be applied to the electrical Breakbone fever i n the South ... 281 8!II!r�r' ca�setgf"'" .
............ ��� portant position far distant on the flank should be killed, 

d r Chimney cap and ventilator' .... 275 o�sre'i-s�d�sl�uctfoD: of::.:::::::: 273 dynamometer, to electric meters. and to the more e Icate 8g!:;�t�¥��:'\.'ii'Sp��.:)Tu�i��:::::::: �1� Paper maklnfJ in China ........... 275 and the casualties among the brigade commanders should be 
galvanometers; and substantially the same device may be Consumptives. open air for ...... 232 ���'iJ��:�h�,i��hg�;;::::·::::::: ��� heavy, it might happen that the senior officer living might 
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delicate meteorological instruments. Elevated railway for Costa Rica. 276 �R���.o::��!d�:it;.it:::::.:::·:::;;� experience enough to handle properly the force left under 
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• •• I • Fence. wire. toot hed-wheel ...... 374 R�h;���: r!6';.����·l���o;l.�:::: 273 his command. In such a case the general.in·chief would b<l 
A New Ferry House. �l':���u�'ae���ying::::::::':::'� rat1"f�lii,i'��Y��tr�g�h��'es'Of* �� able to give all necessary instructions and orders direct from 

The Hoboken Ferry Company have in process of con· Gabble, tEe, of science ........... 274 �����i::f8f��a
e�r,::et:s:r;.�:�! headquarters. 

struction at the terminus of the Delaware, Lackawanna, and 8�btt��3��'lc:'��i'1l�Si��.':�:: �� SC ience, the gabble o¥ ............ 274 Moreover this instrument cannot fail to diminish the 
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Western Railroad, at Hoboken. a new ferry house, w !Ch. Hammerless gun· ... ............. 274 ,I D danger to the general in command. It will not be necessary . Hammer.20-ton, Pittsburg·s ..... 231 Splrtts dlstlUatlon of 231 
frum its quaint, Queen Anne stYle of architecture. attracts Heliometer, Yale·s ................ 274 Spur, theeJectrlcal.. .. :::::::::::: 276 for him to advance to points under fire in order to confer 
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the nse of H. W. Johns' asbestos roofing. which is being I��:�U���·,:��i�rf:l.::::::::: �� ����f����eOf·liioOd.::::.::::::·. Ws1 so doing, but inasmuch as the fate of an army may depend 
extensively employed on factories and public buildings i��:ft��na"t't��hm:�,:,i'f;.;rca;.s;.·.:: �i ���::�W8e������:��.'::�::::::: .. �� upon the life of the commander, it is desirable to reduce to 
throughout the country. The snow·white roof. in contrast IIr."e';;��ni'.;!\Si������ns:::::::::: ��� ���f�et'i,,�ditiid8eii;,:b;.oad .. :: ��� the minimum the possibility of his sudden taking-off. As 
with the brilliant color of the walls of the new ferry house, :�l�������x�'fi'����,���e::::: ��� Wire fence,toothed-wheel* ...... 274 an example of this the case of Gen. McPherson may be 
gives a striking and showy effect to the structure. cited. When Gen. Hood relieved Gen. Johnston in the 

.. , • I • command of the Confederate Army before Atlanta. he made 
M. DE LESSEPS does not believe in the efficacy of quaran- TABLE OF CONTENTS OF a sudden violent attack upon Gen. Sherman's left. Just be-

tines. lIe recalls that in 1834-5 in Egypt, although the THE SCIENTIFIC AMERICAN SUPPLEMENT fore the attack. Gen. McPherson. who commanded the Army 
foreign consuls managed the quarantine on the coast, they of the Tennes,;ee, was feeling anxious about the position of 
were unable by the most severe precautions to prevent the No. 2B2. the enemy, and he rode to the furthest line of pickets to get 
introduction and development of the worst plague that ever For the Week endin2, Oct ober 30. 1880. information. Following the advanced line toward the lett, 
ravaged the Orient. carrying off in eight months one-third he was at the extreme front when Gen. Hood's onset was 

d Al Price 10 cents. For sale by all newsdealers. . the popul ation of Lower Egypt. particularly aroun exan- PAGE made and he was killed in the first ten minutes of the actIOn. 
dria and Cairo. while it made no victims in Upper Egypt. I. ENGINEERING AND MECHANICS.-Cold Air Machines .......... . 4011 Deprived of the commanding general, the Fifteenth Corps 
although there was daily communi'cation between the two §:f��
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Booi:b. .. ,;iici 4011 was routed and swept back upon the Seventeentb, and for a 

parts of the country. He believes that sanitary precautions. s'&���'I�J:.�?��·Locomotive 
.. fo;·iiie "piiiiade'lPhiit"aiici"Ii;iading 4011 time there was every reason to fear that the whole position 

improvement of food, air, and water, cleanliness, and tern- ::,�rg�g·b;xl���eb��������1��i�gk���°:t��vo�wa��s�Y3�: would be carried, involving a serious defeat to Gen. Shel'-
are the best preventives against contagious dis- tion Locomotive . . . . . . .... . . . . . . . .. ...................... . . . ........... . 4012 man and possibly changing the whole sllbsequent course of perance 
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wiiiti'i : : : : :: ::: .. ::.::::::::::::::::::::: i8ig a eases. Apparatus for Measuring Strains In Structures. Il1gure. AP' the campaign. Ha the telephone been in use from the front 

• , • I ., paratus for measuring strains . ..... c.. .. ............................ 4014 line to Gen. McPherson's headquarters, the latter's life 
Dr. Holmes Oil Spelling ReCorm. A�Oe%h�ll����J;���c�E�ap �dG:����t�e��:O����r s7t�����8 would not have been lost. 

Dr. Oliver Wendell Holmes says. in a letter to a member use. (Working drawinlls) ............................ .............. .. 4014 

II' R f A ' t' I h Id t II. CHE:\1I8�'RY AND TECHNOLOGY.-Apparatus for Continuous The important requisites of a telephone for army use are 
of the English Spe wg e orm SSOClft IOn: s ou no Distillation System. By EGROT.· 1 illustration. Von Egrot's im· that it shall be simple, not easily deranged, and able to stand care to be an obstructive tif I could be) in the way of any pr��:\��l'.t�W:,i��¥ a��

u
1:iiitta·PereIiii'indusiries:·:sY·Tii6MAS 4007 Tough usage. There is no reason to doubt that these essen-

well organized. scholarly attempt to reform our English and �a<:,1t:.:..:b�n��f��gb�';:�v�rca�fied�rl:���b�itU�����: �bj,��: tials can readily be obtained. and then the constant use of 
American language. But you must allow a fair share of -
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.. ·By .. iiijGH .. MCCALLijM·. 4008 the telephone in all army operations will be assured. 
old square· toed prejudices in their personal likings to old Hong Kong............................. .......................... ....... • •• I •. Freezing Mixtures. By A. DITTE .............................. .... . 
square·toed people. I hate to see my name spelled H(Y{fI;es, �oWE�e¥�y:,ri'8�';l'�g��y�x"tJ,r:�e �1.!tId�;�;:�f;':,e.j .. By·6: WRATWE BUY AND SELL ABROAD. 

yet I never pronounce the l. I know from old Camden that F
W;:..��rh�IJir�:::��:�;alifor,:,ia·Bity Tree ... ·:ByJ:'M::S.riLLMAN< �g The officlal statement of United States exports and im-

its derivation is from the word holm, and I want the extra 
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4010 ports, in which the returns from all the custom houses are 
letter. 
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LEN...... .......... ....... .. ............ ... .............. . ..... .... 4010 corrected to August 23, gives the total exports of domestic 

III. HYGIENE, MEDICINE, ETC.-Constant Bath Treatmertb of <IOn merchandise at $823,946,353, for the 'year ending JUDe 30, The Schroon Lake Meteor a Fraud. F'¥£�·8ii;e·ofco,:,si.;tuiiciniti'biseiis.;s·bYthe·Use 
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4
018 while the merchandise imports for the same time were The circumstantial story of the falling of a meteorite at clinical lectUre by Dr. D . .8. ST. JOHN ROOSA . .. ........... xm .. ay. Schroon Lake a short time since proves to be a cheat. The Dangerfrom Contaglous Diseases AtI'ecting the Lower m S. 4019 $667,954,74(;, showing. as compared with the previous year, By PrOf. STALKER ... .. · . . 6iii .. p.: .... ... ................ ... ......... 4019 an l'ncI'ease' l'n exports amounting to $125,605,563, and in· alleged meteorite is simply a mass of white quartzite. some. A Lesson on Curare and er Olsons ...................... ...... 4019 

what weathered, inclosing small particles of mica, a com. ���i\'�n�e�'li'���fu�;l.���::: .. ·:::::::::::::· ·:::::::··:::�::ti::: 4020 creased imports of $222,176,971. Of the imports, $459,652,-
slrtiRr:������� .. �.t.������ .. �� .. �.i�i
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.. �:. .... : ..... '::L 4020 883 were of dutiable goods, and $208,301,863 were free of mon stone in the Adirondack region . 

• , • , ., IV. ELECTRICITY. ETC.-Atmospheric Electricity. By DAVID 4016 duty. In the latter class the framers of our tariff intended, 

FOLLOWING the example of the Baldwin Locomotive B'i°���i<IiiTYPhooii:::::::.:::::::::::::::::.::::::·::::::: .. :.::::::::: 4017 in a general way, to include many articles not produced at 

W k· th fi t t . t ad th T 't C , . , V. THE AMERICAN PHARMACEU'l'ICAL ASSOClATIONln28thi all here as well as raw materials used in manufactures, or s. e rs 0 w r uce e ani e ompany s Im- ANNUAL MEETING.-papers and Proceedings.-The m era , . . d f . . \' springs of Saratoga.-Fluid extracts.-Ferric hydrote:-Rhamnus making goods which were largely the product of foreign proved surface gnn er or periectlllg locomotlve side-bars, ! purshiana -Aspidum marginale.-Leptandra.-Frult sIrnps ......... 4019 
f d . d t the Danforth Locomotive Works have recentlv ·ordered one VI. ASTRO�OMY -The Earth'as Seen from Otber Stars. 611 ures. cheap labor pay a higll rll:te. 0 uty, w or er o. encourage 

f th h' f th ' t bl' h t' Th T 'te -The earth as seen from Mercury.--The earth as seen from �enus. l our manufacturing indnstnes. A large proportiOn of the o e same mac Illes or elf es a IS men. e ani -The earth as Seen from the moon.-The earth as seen from Mars. 02 d ' d' th t . t s Company are also busy filling an ord!)J:' for several tons -·The earth as seen from Jupiter.-The earth as seen from Saturn. 4 1 value of the imports f�ee of UtY.
IS covere III e wo 1 em 

of emel'Y wheels for the French Government. VIL HORTICULTURE, ETC.-.A New York Orchard ................... �� of coffee and tea, WhICh we receIved last year to the value Remedy for the Cabbage" orm ................................... .. 
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