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IMPROVED VARIABLE AUTOMATIC CUT-OFF. 
In the device herewith ilIu�trated the inventor has aimed 

to provide a variallle automatic cut-off gear which may lle 
applied to plain slide valve engines, and render the working 
of the same fully as economical as if they had lleen special
ly constructed in connection with an improved apparatus of 
the ki 11(1. 

A general view of the apparatus in position is given in 
Fig. 1, and the details will lle understood from Figs. 2 and 
H. Jt is so eonstraeted that should the motion of the engine 
lleeollle too rapid, it will cut oif the steam automatically at 
each stroke of the piston until the engine has lle('n slowed 
(lown to the proper speed. Beside the valve chest is a sec
ondary chest, A, Fig. 3, in which is the valve, n. This 
chest has an exhaust port, C, and ports, D, leading to the 
cylinders, E, attached to the top of the main valve chest. 
The chest, A, is connected to the main chest lly a passage, 
so that the pressure may alway� lle the same in lloth chests. 
In the cylinders, E, arc spiral springs which rest upon steam
tight pistons, to which arc attached rods which pass down 
illto the main valve chest and arc attached to elllow levers, 
F. The holes in the chest through which the rods pass arc 
made larger than the rods, so that the steam may have free 
passage. The elllow levers communicate, as shown, with 
plates, G, placed on top of the slide valves. These plates 
have ports through which the steam passe� in its traverse 
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I through the ports of t he slide valve to the main cylinder 

ports. \V"hen the engine is running at ordinary speed the 
plates, G, arc in such a position that their ports may lle di
rpetly over the main ports. To the valve stem, II, is at
tached an arlll which earri('s a wedge-shaped head, I (!'ce 
Fig. 1), and through this passes the valve steam from tIl(' 
secondary chest. On the last ment ioned stem arc adjust
able collars, and also COIlIleeted to the stem is a chain, J. 
which earril's a weight, and wldeh. after making one or two 
turns around the stem, communicates with a lever which is 
connected with the governor. 

With this construction, as the speed of the engine increases, 
the outward 1lI0VPllll'llt of the governor llalls causes the 
lever to he depress!!(1 and the valve stem to lle turned, so 
that the head on the arm w ill strike the collars on the stem 
and thus move the valve, B, on its scat. As this valve movps 
it connects one of the ports, D, with the exhaust, C, so that 
steam may escape from the upper part of the cylinder. E, 
with whieh said port is connected. This allows the steam 
pressure of the main valve chest to raise the piston in sail] 
cylinder, E, and hence to move the plllte, G, with a positive 
lIlotion to slmt off steam. This happens at each stroke of 
the main piston until the speed of the engine has lleen re
duc('(] to its ordinary amount. 

We give indicator diagrnms from all engine, fitted with 
this tut-off in Fig. 4. The valve gear has lleen, we are ill-
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formed, in successful operation for the past six months no 
H. L. Weston's engine, corner 29th street and Seventh ave
nue, New York city, where it may be seen in operation. 

�dtutifi' �lutti,au. 
-�--�- THE USES OF MECHANISM. � 1 �an�e:i�e-::e��t�l-i� great la�. of industr;a] economy has 

'The press reports inform us that at the beginning of the been glvcn III recent Issues of tillS paper. Here are some fig
harvest season the farmcrs of Ohio were warned, through a ures cvcn morc signiiicant than any before givcn, since they 
circular letter signed" Working Men's Bread or Blood Com- covcr a period of great industrial depression. 
mittee," that if thcy uscd mowing or reaping machines in 'The littlc Statc of UllOdc Island is nothing if not mechan
getting in their crops, the machines would be destroycd and ical. 'There never was a time when machincry was more 
the barns containing thc gathered crops would be burnt. rapidly introduced and improved than during thc years 1)(>

'The machines were used us a matter of course; and hap- tween 1870 and 1875. Comparing the manufacturing statis
pily the threaten cd dcstruction of machincs and crops has tics of the State given in tIl(> National census report of thp 
not bccn attcmptcd. Whcthcr we arc to attribute the escape former year, and those of thc State ccnsus of the latter p'ar. 
of thc farmers to tlwir extra vigilance or to thc ahscnce of any it appcars that notwithstanding the panic and its results there 
considerable following to thc ill-named committec, it is im- was, during thcse ycars, a considcrablc increase in thc num-

Fig. 4. IMPROVED VARIABLE CUT OFF. i possiblc now to say. It would be plcasant to know that thc ber of hands mnployed and in tllP wages paid: 
For further particulars rclativc to salc of patent, etc 

.

. (datcd 
I
I latter reason was thc truc one, and that �vcn among the low- All Manufactures. 1870. 1875. 

April 30, 1878), address the inventor, Mr. E. L. Dinglcy, est of tile farm hands of thc 'iV cst thcrc IS no large nllmlJCr Numhcr of cstahlishlll <mts . " .. 1,850. . . . 2,019 
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machincry. But what can we cxpcct of the untaugh t, whcn Hands employed . - _ .  - ..... 49,417. • • • 56,540 
Wages paid (per annum) ... .. _ $19,:154,256 .... $23,707,518 men in thc highcr ranks of society, to whom thc truth is Value of raw matcrials used ... $713,154,109 .... $76,715,970 

casily acccssiblc, pcrsist in tcaching the industrial foolish- Value of products .... . .. _ "  $111 ,418,354 ... $126,659,875 
ness that machincry lcssens thc dcmand for mcn? Number of steam engines.. . 402. . . . 523 

Witness thevcnerable 'Thurlow 'iY ced, whosc advanced agc Horse power of engines .. , .... 2:l,546. . . . 34.241 
and long association with political affairs ought to havc given A likc comparison of Stat£' and National statistics with re
him, onc would think, the mcans for forming a just judg- gard to thc cotton factories of Massacll1lsctts shows similar 
Ill('nt on this point. Yet this is the way hc moralizcs when rcsults, cxcept in the latter ('ase UIPre was an incrcasc in the 
hc gcts to talking of the changes he has witnessed: amount of capital employcd. and :l larger incrpu.sc in the 

"I am amazcd when I look back and think of the changes numl11'r of hands at work: 
that invent.ioll has wrought in the lifc of socicty," hc said Cotton ;lfanufactllr('s. 1870. 1875. 
the other day to a Tribune reporter. "'Thc gas jet has taken Number of cstablishments ....... 191.... 220 
thc place of thc t.allow candlc, thc tclegraph of the post; but Numbcr of spindlcs... ......... 2,619,541.... a,859,237 

I . 1 ] ] Pcrsons cmploycd .. ......... . 4H.512.. . . 60,176 
TERMS FOR THE SCIENTIFIC AMER ICAN. I the c IUn?,ps arc mm.n y < \lC to �team ml( thc mult�pli:ation Capital invcsted . .. .. ......... _ .. $44,714,375 .... $63,844,708 

One copy. one year. postage included .... .. ......... ............. ... .. $3 20 of ma('lllnery. 'Tlw; affccts-mdced, has revolutlOll lzed- Valuc of stock used ........... .. $!l7,:l71,599 . .. $41,059.8\)3 One cOPYt six months, postage included .... .................... 1 60 all the industries of the country. Even the agriculturist has Value of goods made ., ........ $;)U,40�, ]5�L .. $77 ,n:�4, 753 
Cl nb!ii!.-One extra copy of THE SCTF:NTrJo'IC A:\l f:UICA � will be �upplied 

gratis for every clut> of five subscribers at $3,20 each; additional copies at superseded hal1<llabor almost wholly with machincry. 'This 'Thus wc scc that notwithstanding thc incrca�c in the num-same proportionate rate. Postage prepaid. 1 d Inl'"'Single copies of any desired numuer of the SUPPL;;MIC'T sent to one has thrown hUll( re s of thousands of peoplc out of thcir or- ber of steam engiIH's and other productive machincry in 
a'\'U:il.'i,'}��(,;1'iII\%��ee��dress dinary cmployment." Further on, whilc deploring the in- Uhodc Island-more properly, in cOllscqucncc of sueh in-

MUNN & CO., 37 Park Row, New York. fiucncc of machincry, Mr. "'V ccdrcmarkcd: "'Take the cxam- cr<,ase-therc WflS a gain of 14 per cent ill the numbcr of op' 
The Scientific American Supplement . 

Is a distinct paper from theSCIENTU'IC AMERICAN. THE SUPPLEME:';"T pIc of the scwmg machinc. 'This has thrown tens of thou- crativcs employed, while the gain in thc cotton industries of 
�o�:���if�;���A ���r�it'i,u&'���i��}g����u��;�o �l!fr��s �}t1�u�:�;l��� salJ(l8 of women out of employment, and affcctcd thc morals MassacImsclts was 26 per ccnt during thc samc five years. 
f8��riL;PI.�bl��� :l1�e��ed'�afe'i:�ttffio��h%�2 t'hu��C;;��'i�;'. 

Single copies 

I
' of the coun�? al.armingly." In Ohio, as in scvcral othcr Western States, thc progress of 

Combined RateH. - The l'iCIE"TIFIC AMERICAN and SrpT'T,lmC"T 'That positIOn IS not IcsR powcrlt'ss than age to ward off manufacturcrs and the increasc in thc numbcr of hands cm-
will be sent for one year .. postage free. on receip! of .n',,, tloUars. Both, the foolishness of willi!!" i o'nor'lllCC iR evidcnt from the fol- ]lIAyc(1 "'crc very much g-rcrter. 'The census of 1870 g-iv('s P¥ers to one address or dIfferent addresses, as deSIred. I > <':l n '  > v" '-..J q. '-..J 

A��;�':;;iu�",t� 'C'bni
,\�'f,'lrg�\v:�tt¥. order, or registercd letter . 'lowing utterancc of Scnator Bcck, wllich wc Ji]\<1 in the Con- t.he valuc of the manufacturcd products of Ohio as $269,-

S<'Ientific Amcrlcan Export Edition. ,I !JJ'e.\',\�·oll((l Record of lIby 2_ He said: 71:3,000. 'The rcport of the Stalc AlHlitor for 1875111akps the 
The SCIF."T l}'I C AM I': ltl CA " Export Edition is a l!lrI!e an(1 splendid peri-I "Machinery is driving out of thc manufa('(urc of products valuc of the samc linc of ]lroducts $400,000,000. odlCa1, Issued once a month. Each num8er oontams about one hundred ' 

large q,mrto pages, profuR('ly illustrated. embracing: (l.l Most of the . hundreds and thousands of human bein"s cvery ycar. 'iYc It is true that during- latc ycars financial disastcrs, not in plates and pages of the four preceding weekly issues of the :-:m EXTU'IC I • " t'"l '-..J 
A"",RICAN, with Its splendid engmvings and valuable informution; (2.): havc maclllncry to-day III tIllS country t.hat ('an do thc work any way duc to machincry, havc stopped many factorics and 
;:.��n':!e�g�a���r'i' 'E'iI�;::;�����ri;:f,,�,n.::::;�

n
g:::::'�?J"t�f !��

d
���thgn'hS.;: of onc hundred and scventy-fivc million Illen. I 1hink it can thrown many opc:mtivcs out of employment; but thc nll l1l

fo°�2cu;�i'1�Jr';,�.f I�:a':reC'i,','!;' h� i'!�:�f��t,rrl\'��J'.:��"e\�eJfs�l�,�e�e�;�� ; do thc work of two hundrcd millions; but the report 'an hcr of such men out of work is as nothing compared with thc n\f��ec��'i'.J���gll"��:�,:glW'ki���?��Mo�e�Isn,;�����t�,;i';'!nteed circu- ' onc hundrcd and scvcnty-fivc millions. Each maehine n;at swarms of lalxncrs thrown out by the stopping of city" im
g'S��17,:�\.c���e��,!\p��;;:�s throughout the world. Address �!UNN & is invented and put in opcration drivcs from t hc mallufa!'t mc provcments," and other jobs of like nature. And those in--.--- ---- , of thc articles that it manufactures all ilw human lahor that I dm;t.rie:.; into which machincry has bcen most largcly autl 

VOL. XXXIX., No.3. [NEW SERIES.] Tltirty-tlIiJ'd Yellr. ,formerly did its work. I rcpcat tlmt hundrcds and ihou- I su('ces,.fully introduced arc just thc ones which suffer least 
----�- - , - ---��� Rands of human beings were at one timcearning an honc:41iv- I to-day, and have suJrered lcast since thc hard times began. NEW YORK, SA'TURDAY, JULY 20, 1878. 

! 
ing by doing thc work that machincry now perforlll�." It is timc the cant about machinery hurting mcn was ban-

"I At a timc like this, when so many dcsigning demagogucs ishcd from rcspcctablc society; timc that mcn who havc 
Contents. 

(Illustrated articles are marked with an asterisk.) : arc trying to make political capital hy playing upon thc ig- lcaflwd that the world is not fiat shall learn also thc cqually 
Administering med. to horses'.. 41 LaMr in Scotland. ............. ... 42; norance and prejudice of the least in formcd of thc working wcll demonstrated truth t hat it is not possiblc for machinery 
f�����sa��i��I��::: ::::::::: .. :: �� �����!�'ill�iOj.y not;;,::::::::::::: � classes, talk likc this from men in the position of Senator to givc clllploymcnt to stcadily incrcasing numbers, and at 
:t::'

p';."���i�!��:,�u�gre:oh;�i�.i��::: tr ��: tN��;uA��:I��.��nti�.��::::: !� Beck and 'Thurlow Wecd is unpardonable; it is worsc than the same time turn out of cmploymcnt every year twice as 
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s:::::::::::: ..... t� the contrary arc abundant an:1 acccssible to all. 'The rca(lers Senators and "vcncrablc statc:mcn " it is intolerablc. ('h�8e elemental �overnor· ....... 35 Phon ograph ....... .. .. . ..... ...... 4Il f tI S A I I d 1 t f't f 
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d.ra:,::n.��::::::: ig 0 Ie ClENTIFIC MERICAN lave Ja a mos a sur el 0 .... _- ��------

}]dison's new carbon rheostat' .. 35 Ships against for ts . .. ....... . ... . 41' such evidcncc in recent issues of this paper. WORKING GOLD ORES. 
�;tfecl8 of emancipation ..... . .. .. � �l:;,:�eli��;';.��r.�i�\: 'city':::: ��! .Mr. W ced tells us that tcns of thousands of scwing womcn Communications arc somctimes addressed to us asking 
ii��at�!�J���l�rt�o.�.:.,,:::::�:::::: 38 U f h 82 Imp. piston ro,1 stuffingbox' .... :18 Tg�sS':,n��� .. a�ls�:::.:::: .... ::: 33 have been turned out of employment by thc sewing machinc, our advicc or opinions concerning various methods of work-
{:::�;'O

v�:;'\��,;f�:��,��
ai�'i,;.��:�� �� f�·:�';;�rn;':J����;w.�t:::::.::. � and multitudcs have been driven in conscqucncc to a lifc of ing gold orcs, and rccently �cveral corrcspondents have {�lll;���:?Oi!'1����;e<ii::::::::::: � ����i��r;gl';dr�����>::::· .... �� crime. Where is the proof? 'Thc ccnsus reports Rhow two sought to know if thcrc 1Je any approved way of saving the 

Jointed artillery ................... 40 things in this connection: first, that thc carnings of scwing finc golfl which is coatcd or incascd with iron or othcr sub-
'TABLE OF OF womcn havc largcly increascd sincc thc in1ro(luction of kew· stancc that prcvcnts or scriously intcrfcrcs with amalgama. 

THE SCIENTIFIC AMERICAN SUPPLEMENT ing machincs; and sccond, that thc numbcr of persOns carn- tion. 
N" o. 133� ing a living by sewing has increased sincc that invcntion was 'The chlorination process, which disppns<'s with amalgama-

For the Wcek endin2' July 20, 1878. made, in a ratio considerably largcr than the ratio of in- tion, has long bccn in practice in this country and givps 
I. ��<;Jt�!Eo�\lj,� �;]� tI,�

Ce'!P\����; t'li�el�����,
e�,\'���"a)?J���l��', wI?l.1i crease for the entire population. 'The truth iR, that so far, Y(Ory satisfactory rcsults. hcing cspccially adapted to til(' 

engraving of t.he Scen� at the �uins .. . from lcsscning the employment and wages of womcn, the 1 trcatment of orps contain in !r jine !rold. 'Thc orc is stamped, The'ray RaIlway BrIdge . DImenSIOns, con�tructI\ m. and cost -The . . . 
I 

b b 
Reuhaye Pne,umatIC G,ain Elevator,5 engra!ings. -A New Cat-Rig.  By sewmg maclllne has largcly mcrcascd both. If :Mr. W ccd then roast cd and stirrcd in a furnace at low temperature Capt.  R .  B.] ORBES. WIth two workmg drawIngs. I "  ] II. ARCHFTEC�U�E AND BUILDII:<G.-New Hand Levels, for Gradin . : has an! pnvate CV]( �mcc to 

.
�hc contrary, wc should hc glad: until all thc sulphurets, ctc., .are �lc�omp��cd, thcn .removed, 

Abney s Le:>el,3 figures: Bohne � Level. � figure.-Cements. Practt to see It. And so With thc hundrcds of thous,t!lds of frJrm "111'(".<1 'md ('ooled aftcr which It IS mOistencd WIth watcr ca11nstructlOns for makmg and usmg . -Pamt as a PreservatIve . 
1 

( . I .� U< (' . " .: " • ( 
III . FRENCH UNIVERSAL EXPOqITlON OF lS7S.-Tobacco at the Ex- hands " that have been thrown out of farm work hy farm I and introduced into wooden tubH ()r vat�, wit.h bottoms ar-position. practical directions for tobacco cultivation . I low to raise a i I . '''I tl 'I 'TIl ' 1 

' . . . " good burning tobacco. How to raise mild and strong tobacco. Cl!-" mac nnery. ,,!e re arc ICy . Ie Jest. eYH pnec we ("an, ran"c(l for the admlsRlOll of chlol'lIH' gas, wIllch IS gpnerated 
mate. soil. spaCing, fertilizers emoloyed, etc., and description and fi d tl t, I tl ,t ' , tl . t I ' f I " . • f l " 1 I statistics of tobacco cultivation in Germany, Austria, Hun�ary, �'rance. n - Ie census repor s-s lOW lU SIl1C<. If'Ill rO( uct 101\ () ,hy Il<'atmg a nuxture 0 su pll1ll'le aeI(, manganese, all( 
Belgium. Greece, Holland Italy Spain and Colonies. Russia. Sweden .' It ·1 'lcll'll tl ' I" b t l I d I . , d ] . I 1 '1' I Roumania, �Urke['.India,'China, .JaPRfl• United S�ates. South Ameri(),,; 11igJ :CU. Ur,] m,. I ery ICI e 1,1S een no 011 J a arge an ! knlt . 'TIns gag IS con ucte< mto t Ie tu JH untl It ms cov-
-The Aquanulll, lllustratlOn.-Pavllion of la VlI le de Pans, 1 lIlus . I rapid lllcrease 1Il the numher of farm hands employed in t.his ('rcd and pCl]('tmtcd thc mass of ore, and is allow cd to reo 

IV·fi�:;r�;:::lTr.e';;t.i'r��n ��;;;�;;��I;f�·,;�t';:-p)'f;aBl:: g����!�lYu���p:: country, but the rate of such incrcase has bcen much gn'ater main in this intimatc contact for scvcral hours (thc timc 
��':,'l:�(�'P�I{;i'J�u;:;��,f;���(;ri�lJ, ��d'.');th�r �l��fs�A:lt�TE�;��\T� l than the r�tc for tI�e populati?n as a whole.. }Iore than that, <!<:pcndillg u]1on thc �izc of thc !)articl<;s o� gold), }In.til all 
ShCHduN

CEK1' Ft·li ,tsD·:-Ahactwn of Iodine Tn�hlorlde upon (arbon Blsul- as shown In a latc ISSU C of tIns paper the IIIcrcase of farm the "old is convertcd Illto a chlondc wInch IS solublc In and p 1 e.- ec r C ISC rge In 'rubes conttumng Rarefied Gases. I ' . ' b • V. ELECTRIClTY, LIGHT, HEAT, ETC. -How to Build a Working i hands has been vastly greater and more rapId than would is then dissoh·cd out by water, to be treat('d With sulphate Phonograph; wIth Sfigures, drawn to scale, half size. FUll directions' 1 'bl 'tl 1 . 1 f l' . . . . t I . II' for Construction and working at small co st.-Brass Wind Instruments I have )e(lIl POSSI c WI lOUt t lC aH 0 mac lin cry. As Elihu of iron, wInch prCcll11tates tile prcclOlls me a III a mcta IC 
as Resonators. I f It t' d I '  I . f . d VI. NATURAL HH;.TORY, GEOI,oGY, ETC.-LongevIty In Ireland.-

'. e cons rame .to rcman m t mt most ancIent 0 sym]Josl- condition as a fine (lark brown pow er. . ��d�,r�ssa RegIon of Africa .-Lake Ooroomiah.-A Live Whale in urns, recorded III the Book of Job, "Great men are not 'This is unqucstionably a surc proccss, but its economICal 
VII. MEDICIN1j:AND HYGIENE.�The Relat!ons ofDvsp�p'ia'wlth con_ I UIWUYs wise, nor does wisdom always comc with age." value depends vcry mnch upon the proportions or amounts 

�j
�;�ugsn�� B;:'::�=ia cPe�.Pnrde

J
n·t <;'��i��t�;.;. ar;,�· �n �::l:;r�1 gg;b�f� Witness again the honorable Senator from Kcntucky. of thc base metals in the ore. 'To ovcrcomc what may 

()r �'i,';;"1J'hro�P c�·�eP81a being given. can we Diagnosticate the Diathesis; "'Ve have machinery" he savs "that can do the work of almost be tcrmed thc rC]lcllcnt action of this coated fine "'old I ,LJl ease on whiCh it depend�? The Dependence of Ner- , ' oJ ' ( b 
D��J,;:�!!�I'i,Setw1,�COhsOliC DtyspetPjSia. d

TIhde. Rh�u!,,"t.ic mat.hesis. ']'0' two hundred million men, and every machinc has turned out upon mercury-t.o prepare it for nmalgamation-nitric and 
� R n ymp oma c an IOpathlc DYSpepSIa.-Nerve 
N':,"J'1�6j.m giej\�e�s.farch�s by DrB TJ. GLeC K. Union of Nerves .- '1 of employment as many men as it can do thc work of." sulphuric acids havc bccn uscd and rejcctcd because of the 
PI t . J� ourmsuet. y OB:\' M. H1TXTf:H. 1 flgure.- . . . . . 
JO:::NeC�,��n';.�M�ts for Fractures of the J,egs . Clinical I,ecture by , Such bemp: the case, we cannot escape the conclUSIOn that expense; for thcy will not select and remove tIllS coatlllg to 

WllI.iam Harvey. Discoverer of the Circulation of the Blood. B!o- our machinery has usurped thc cmployment of more men the exclusion of thc inferior metals, for all thc coppcr, iron, graphIcal Sketch and Portrait. I d . I d . . II 11 ' VIII MBCELI ANEOUS M A M I B t Ian were ever engage m manua pro uctlOn m a thc ctc. prcscnt cqua y dcmand thClr share of the reagents; so • J ... � .- anners an,. ora s. y G"F:O. R, EMEHSO�. ,, ' . ' . . =�(�::£c��¥'L'e!?�eg:m�r�I'f�talo�lg�e
s
rk���':;;a�rl';a��l�Y MAN". world! Had Mr. Beck been possessed of thc slIghtcst dcsirc that it is only orcs of exceptIOnal character and f1clmess 

IX CHAAS HECORD .-B!ographical Sketch and Portrait of Pierr� Charles to know thc rcal rclation of machincry to labor, he could that will justify such treatment. 
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