
A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 
Vol. IXX.-No 22.] 

(1iIEW aRRlBS.] 

I)[1'BOVED ]lO.lD AND FABK LOCOKOTIVE. 
The traction engine and train of wagons which we illus· 

trate are the manufacture of Meaarl. Aveling & Porter, of 
Boehester, England, and were awarded the prize medals for 
Progress and Merit at the Vienna Exposition of last year. 
The Iteam road rollem, built by 
the II&me eminent fi.:rm, were 
alia aW&fded similar medall for 
P rogreM and Merit. 

Since the very important ex· 
pniment. with road engines at 
Pari., in 1867, and Wolver· 
hampton, England, in 1871, 
their value, &8 Bubatitutes for 
animal power, as leedem for 
railroads, as pioneem in new 
di.trlct., and eventually as .u· 
perHCiers of hOlse·drawn porLa. 
ble engines, is becoming gener­
ally and intelligently recog· 
nized. The number of these en­
gines built up to this time, by 
Mell&rll. Avelin� & Porter, ex· 
ceed. one thoulI&nd, and the 
trade il rapidly developing. 

The ,conomy in the COlt of 
�moval of heavy material, in 
celtain localities, is certainly 
very great, and the manufactu· 
rer. claim that the cost does not 
exceed one third that of doing 
the lame work by home power. 
The variety of U86S to which the 
engine CI&ll be applied, luch .. thrashing grain, hauling farm 
produce, plowing by direct traction, pumping, II&wing, ete., 
materially add to ita uaefulnes., and make it applicable for 
cWferent kinda of work all the year round. 
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The engines are very strongly and simply made, and mI.· or cod. Their economy in this respect is stated to be very 
nifeet the greatest care in their construction. The facility great. At the Wolverhampton trials an Aveling 10 horse 
with which they &fe guided and driven, both operation I be engine, fitted with a single slide and ordinary link motion, 
ing performed by the II&me man, exhibits much progress and indicated 35 home power with a conaumption of three and 
ingenuity • . The simplicity of the machine. enables them,it one fifth pounds of coal per horse power per hour. 

The following testimony' of 
Mr. D. Brennan, tbe PresideL* 
of the Telford Pavement Com· 
pany, of Olange, N. J., who 
has two of thl'B6 load locomo. 
tives, is given, as showing 
their valne for hauling pur­
POS68: "We have used, for 
hauling stone, one of the Ave­
ling & Porter 6 horse power 
traction engines, purchased of 
you, and with very sati�factory 
lesuIts. We hauled with this 
engine (with englnepr and one 
aMistant) about 75 tuns per 
day, a distance of a mile and a  
quarter, over a new road. 
There is no doubt that even 
better reeults can be obtained 
at longer distances, where the 
delays of loading and unload. 
ing are not 80 frequent, espe­
cially it on a good road. We 
consider that thue engines 
will do hauling for one third 
the COBt oUhe same work done 
by horses, at $5 per day for 
for team and drinr, hauling 

is claimed, to be worked at a IImall cost for wear and tear, lone and a taU tune at a load; and we are making prep&ra­
and the HabUity to acClddDt from breakage is reduced to a I tions for a more extensive use of them in the future." 
minimum. A large amount Qf bOiler room is. given to each The smaller engraving shows one of the ordinary road 10-
eDgiJ\!l -<I the furnaceB are constructed to burn either wood comotive. fitted with a crlne to lift two tuns. It has iron 
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wheel., fitted with compenating motion to its driver., to 
eJiable it to turn very sharp corners with facility. It is allo 
driven and steered by one man. Crane engines almilar to 
thi8, and built by the lame firm, were used at the Vienna 
Exposition during the erection of the building, and did a 
vast amount of excellent work in unloading and removing 
the heavy packagel of merchandize as they a rived on the 
grounds. 

Mr. W. C. Oastler, 48 Exchange Place, New York city, 
is Mes!rs. AveliD g & Porter's agent in the United States. 
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of the first case; expenditure of heat keeps up a continuous 
generation of steam from water, lIupplying the lOllS as faat 
as neC81sary; or it expands confined air continually, and BO 
increaaes the preallure which, when moving the engine, is 
necesarily released. The chemical fire engine and the BO 
called fire annilillato18 are illustrationll of the second clus; 
the action of an acid on a carbonate (both in water, but kept 
lIeparate until needed) developes carbonic acid gas, which ill 
set free with such energy that the water may be forcibly 
ejected with the gas and made useful as a ready substitute 
for a fire engine. 

The pressure which it is possible to generate in this way is 
something enormous, and has more than once given rise to 
serious accidents by the explosion, or rather the bursting, of 
the vessel in which the pressure was generated. It is now 
twenty years since Natterer, of Vienna, with a very power. 
ful condensing apparatus constructed on the same principles, 
attempted to liquefy the four gases which thus far have re­
sisted all attempts at liquefaction, namely, nitrogen, oxygen, 
hydrogen, and oxide of carbon; but he did not succeed, not­
withstanding that he carried the pressure to nearly 3,000 at 
mospheres, or 45,000 pounds to the square inch. 

It is indeed surprising to notice the apparently irresistible 
force exerted by tho molecules of bodies, when (induced by 
cold, heat, chemical action, or electric agency) the component 
particles are compelled to adopt another molecular arrange­
ment. The expansion of freezing water may burst the 
heavieet bombshells; that of sieam, the stronfest boilers; 
the development of gaa by chemical agency may overcOme 
any power with which we may oppose it by attempting its 
confinement. It is the same with electricity, which, subtle 
as the agent is, will, when its current induces the change of any 
subst.ance into gases, serve to produce a tremendous pressure 
within the walls of the vessel containing the substance. This 
method, we anticipate, will yet prove available for investi­
gations on the behavior of divers substances under prell­
lIures, surpassing even those of Natterer. For such ex­
periments the water to be decomposed is to be confined 
in a sufficiently strong veslel, in which are also the elec­
trodes conductiDg the decompoSing electric current. 

As, in the invention of Mr. Keely, the heat and chemical 
action are said to be excluded, the only other agent which ap­
pears to be left is electricity, and we therefore suspect that 
the alleged enormous power, from the electric forces in­
cluded in a drop of water, is in fact nothing but the enorm­
ous presllure of the gas developed, from water under con· 
finement, by a galvanic current, or the induced current from 
a magneto-electric machine, driven by mechanical power. 
The pretence that the pressure is developed by a mechanical 
device, requiring little power, may be true, but that the 
power obtained from the pressure can possibly surpass that 
of the power employed is absurd and its application. to 
motive power is simply a phantom. 

• 
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GOVERNORS FOR P'liI](E ](OVERS. 
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PBESSUBE NOT A KOTIVB !»OWER. The Porter governor, in which the balls are loaded down by 

The error of contounding mere pressure with energy avail- a heavy weight on the spindle, and which is thus enabled to 
able to produce power is the maln orlgln of the majority of run at a much higher speed, is a modification of the stand­
attempts at perpetual motion, and even I!ometimes causes, ard form, and ill prompt in action and much more powerfuL 
among confused minds,' exaggerated expectations about the These are the advantages which have brought it into use eo 
eftects to be obtained from mechanical. contrivances. extensively in Europe. In thia country, the Pickering gov� 

We conllider the alleged discovery or invention of Mr. Keely, ernor, in which the same object is accomplished by carryltJg 
de6cribed on page 273 of our current volume, to be a case of the balls on stift steel springs, has come into use quite 
the latter claar. He is said to develope, by means which he largely as poIS6ssing similar advantages. 
carefully keeps secret, a gas under enormous pressure; and The only isochronous governortl which are used to any 
by the exhibition of this pressure, he has induced a few en- extent in the United States are the Huntoon governor and 
gineers (who should know better) ro testify not only in re_ its modificatious. in which a screw, rapidly rotating in a 
gard to what they see, but to make inferences as to the enor- clOlled tank containing oil or water, exerts a force in the 
mous power to be expected from such an exhibition. They line of itll axis which is made use of in operating the throt­
forget that thlll pressure cannot be utlllzed without letting tIe valve. While the engine is at speed, no movement of 
it oft; and that the great problem in producing motive pow- the Talve 0CCUlI!; but should the speed diminish, a weighted 
er is not sUuply to originate a great pressure, but to generate arm forces back the screw, and the valve opens. It will 

it abundantly, cheaply, and as fast as it is consumed in the continue to open until the engine comell up to the proper 
production of motion. speed again, whatever the conditions al to the load or steam 

Fifty tuns weight supported by three small blocks of one pressure. Should tne speed exceed that intended, the 
eubic inch each, will exert on each a pressure of some:88,OOO screw acts more energetically upon the liquid in which it 
pounds to the square inch; but this mere preuure of 83,000 works, and the increaaed eftort is sumcienl to overcome the 
pounds is not a horse power; it only becomes so if we caU841 resiatance of the weighted arm and to close the valve until 
the 88,000 pounds to descend one foot per minute, and if, at the proper 8p8ed is again acquired. In Europe, the ame 
the end of this descent, it can only be restored by lifting the object is accomplished by BOme builde18 by the use of the 
we!�ht back to its original hight. parabolic governor, which is so arranged that the ball. move 

A wound-up spring is perfectly equivalent to a weight; it in a parabolic instead of acircu1ar arc. It can be shoW'll by a 
may exert a certain preuure, large in proportion to its size mathematical argument, which cannot be given here, that 
and etrength; but unlells it 11 allowed to unwind, it cannot thlll produces the effect of isochronism: that the governor 
produce motion or power; and the exhibition of a spriDg will remain without aftecting the throttle valve at only"ne 
prelsing with a power of 12,000 pounds on one square inch .. peed, the one for which it has been proportioned and 
of material does not prove the possession of a principle of speeded. The late ProfeslOr Rankine invented a very neat 
motive power, un181!s we can wind up the sprlng as fast &II governor of \hit class, which is perfectly ilochronous. 
the power is expended. In & tn.tion governor invented by Profenor TAunton, 

It is the ame with compressed air or gasllll; they are in fact and delligned by one of his pupils.Ahe tam. rellult is ai­
nothing but wound-up springl: with the difterence, however, tained by makiDg use of ihe'vvying friction of blocks 
that, in place of needing mechanical power to wind them pressed against a drum by centrifugal force. When aboTe 
up, we may use, for their development under contlnement or below speed, the valve is compelled to move in the prop�r 
and consequent pressure, either heat, chemical agencies, or direction until the engine ill brought to speed, or until the 
electricity. valve has been either entirely closed, or is wide open. Sie-
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difterent from the latter in its general arrangement, and 
entirely different in details. The Pitcher hydreulic regu· 
lalor, which was much used lome years ago on engines fitted 
with the Sicklell �ut-oft valve gear, wu a pump which 
forced water into a chamber, having an orifice fitted with a 
plug which wall capable of adjustment to give any desired 
size of opening. AN>ve the chamber, and communicating 
with it, was a pump plunger connected with a throttle 
valve. When the eDgine ran above speed, the orifice was 
not of sufficient capacity to discharge the water as fllst 'as 
it was pumped into the chamber, and the second plunger 
was forced up, closing the throttle valve. When tae epeed 
was less than that proposed, the water iuued from the cham­
ber more rapidly than it was forced in, and the plunger, 
which was attached to the throttle, fell, opening the valve. 
This was another of the isochronous class of governors. 

None of these regulators have sufficient power to over_ 
come any serious resistance or to act through any con6ldera_ 
ble distance. Water wheel regulators, consequently, are 
usually of a difterent construction from those above de­
scribed. Iu the best of the common forms, the fly ball 
governor is employed to move a clutch which engages a 
train of gearing driven by the water wheel, and puts it in 
motion in one direction or the other, as the opening or clos­
ing of the gate to which it is connected is necessary. 

Hundreds of patents have been issued to invento B of 
various forms of governors, in which it has been attempted 
combine sensitiveness, isochronism, and strength of action, 
but the p!'Oblem still remains unsolved. What is wanted is 
a device which, while combining these three requisites of a 
good regulator, shall also combine the requisites for com_ 
mercial success, strengtb, durability, Simplicity, and, above 
all, cheapness. Many of our best mechanics have tried to 
produce such a governor and have failed, but we cannot 
iluppose the object aimed at entireJy unattainable. 

It will be remembered that our special Vilmna correspon. 
dent described the next best form of steam engine to our 
standard drop cut oft Engine as a plain, neat, beautifully 
proportioned, and well finished EDglish engine, having a 
plain three. ported slide valve, with the Meyer expansion 
valve riding on the back of the main valv&--just such an 
engine as is IOld in New York by the agents of some of our 
best builders. Tbis valve gear is well fitted to produce a 
sharp cut-oft and an excellent distribution of steam. The 
point of cut-oft must, however, be adjusted by hand, and 
the governor attached to a throttle valve in the steam pipe, 
because this work is too heavy to be done by the governor 
without entire lo�s of its sensitiveness and efficiency. 

Putting the throttle valve in the .team pipe, as a regula­
tIng valve, is always avoided, if possible, by good engineen, 
because, by throttling the steam, a 108B of efficiency occurl. 
It is always preferred to regulate the engine by so attaching 
the governor that, as in the best drop cut-oft enginep, it 
shall determine thl! poln,t of cut·oft. We gave the reasons 
for this preference in our issue of May 28, on page 821 of our 
current volume. The invention of such a governor, which 
we have described as one of the wants of the time, would 
enable thi8 simplest, and in other respects most satisfactory, 
style of engine to compete with the most expensive forms in 
the market in perfection of regulation and in economy of 
steam. It would thus confer a great benefit upon steam 
users and, conllequently, a great pecuniary reward upon the 
inventor. Such a governor would find many other applica­
tionl, and would displace, not only the ordinary steam 
engine governor, but, in many instances, it would probs.­
bly take the place of the water wheel or disengagement 
governor. 

------------4.� .• �' •• __ --______ __ 

WRY DO PLANTS ABSOBli OXYGEN DURING THE 
NIGHT1 

WLen a number of freshly gathered and healthy leaves 
are placed during the night under a bell glass of atmol­
pheric air, they condense a portion of the oxygen; the volume 
of the air diminishes, and there is a quantity of free car­
bonic acid formed, generally less than the volume of oxygen 
which has disappeared. U the leaves which have absorbed 
this oxygen during their stay in the dark be now exposed 
to the sun's light, they restore it nearly in equal quantity, 10 
that, all corrections made, the atmosphere of the bell glass 
returns to its original composition and volume. 

Leavel in general have the ame eftect when they are placed 
alternately In the light and in the dark tllere i8 however a 
very obvIous difterence in the intensity with which the phe­
nomenon is produced, according to the nature of the leaves. 
The quantity of carbonic acid formed during the night is 
so much the less, al the leaves are more fieshy, thicker, and 
therefore more watery. The green matter of fieshy leaved 
plants, of the cactm opuntia, to quote a particular instance, 
doel not produce any Benaible quantity of carbonic acid in 
the dark: but thelle leaves condense oxygen and exhale it 
agaialike those which are less fieshy when they are brought 
into the IUD, after having been kept for lome time in the 
dark. De BauSllure applied �ll.e D&m8l! of inspiration and expir­
ation of plants to these alternate eftecta being led by the anal­
ogy-tlOmewhatremote,U must be confe!sed-which the phe­
nomenon preaentB with 'Lhe respiration of animals. 

The inlpiration of leaves has certain Umitll; in prolonging 
their stay in the dark, the absorption becomes leI!\! and lesl ; 
i' eeuea entirely when tp 11!l&v811 have condenSEd about 
thi.ir oW'll volume of oX1geD gU. And let it not be supposed 
that the nocturnal inspiration of leaves is the consequence of 
a merely mechanical action, comparable, for example, to 
that exerted by poroull llubltances generally upon gases. The 
proof that it ill not 10 is supplied by the fact that the same 
eftect. do not follow when leaves are immersed in carbonic 

The Iteam and hot all' englnes are illustration\! of menl' governor ill al.eo a frictIOn governor, bUl Bomewhat acid,hydrogen,or mtrogen. Iv,lIqch ¢rcumstances,there IS 110 
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