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movement, in the back stroke as compared with that of the; sharpness is insisted upon as a /!inc qlto, non in this e�tab­
front stroke; but Lhis inequality is somewhat compensated' lishment, no portrait lens being allowed to pass into stock 
for bv the fact that the cubic contents of the steam splice in unless it can produce a picture with open apf'rtufl' suflicient·· 

. the cylinder is greater in the case of the stroke tabulated in ly shurp to bear a large degree of magnifying. Such an idea 
'IO,E!I!ENT80}' PHITON AND CRANK. : Xo. 1 than it is in No.2, because of the space occupied dur-' as diffusion of focu.� is not recognlzed, the reason nssigncd 

Th!;' ,:ariation in tht' supply of . steam, when considered in i ing the latter by the piston rod. being thllt, if OIlC!' II lens is made that will produce absoluto 
proportIOn to the llmount of piston movement, to winch; The �xpansion commences earlier in the stroke, and ends sharpnl'ss, perfection of definition can at will be destroyed in 
reference ha, already been mudI', arises from the irrt'gularity I "arlier; and the distunce moved by the piston under expun. any speciul case by the mere interposition of a transparent 
of speed in feet per minute at which the piston travt'l� at i sive stellm is t inch more in the back than in the front pellicle, or even a sheet of homogeneous paper, between the 
different parts of the stroke : which irregularity is dUe> to � stroke. The effect of the irregularity will, however, be more negative and the print, the latter of which will thus possess 
the varying angles of the connecting and slide valve rods I correctly understood by comparing the movements, as shown that quality known as diffusion, although from the very slime 
eluring the stroke, but mainly to those of the connecting rod. in the following table II negative may be obtllincd an enlargement of the greatcst 
The amount of this irregularity will vary with the length of ! TABLE 3. i sharpness and perfection. One large shop in this factory is 
the connecting rod; t he longer the connecting rod is,the less i �Iovemcnl of c",nk �!ovement of piston Aver.�e port opening i de"oted to brass turning and fitting, and numerous work· 
will oe its variation. 

. 
1st quurter. _ _  ... .. . .  6t inches .. _ . . . . . . +i�- i men are here engaged in making the new small sYlllme· 

The fly wheel, acting as an equalizer of th(, power of the ! trical lenses. In this kind of lens the Messrs. Ross have 
engine throughout the stroke, tra\ge]s at a comparatively 2d. . ......... 51 - " ...... -N6 

� effected a reformation that has, for a long time, been 
uniform speed: lind nearly the whole of the variation of 3d. . ..... ' ... Ot . . . . - .... ill ; much desired by photographers, namely, the reduction of the 
speed (caused by the unequal admission of steam during one ' 4th. . ..... ' ... 6� . . . . . . . . •  IV''' � dill meter of the lenses to thc smallest possible size, and th!' 
stroke, as compared to the other strokp, necessary to com- i A cOmparison of the first and third quarter revolutions of causing of thewhole serit's of twelve to serew into one !lange, 
plete a revolution of the engine) falls upon the piston. In I the crank: during each of which it moved from a dead center lone cap also fitting all of them. This series of lenses con· 
an engine of 12 nches stroke, the connecting rod b"ing,sIlY, : into about full power, lln(l during each of whh'h the piston . sists of twelve separate combinations, all, as I have said, of 
23 inches from center to center of its journals, the piston movt'd frllm one PHd towards the middle of the cylinder: the same diameter in mount, which, by the way, is very 
will have moved 61 inches of its stroke when the crank shows that, wliilp the piston movpd the greatest distance in small, owing to every super�uous portion of glass being re­
has performed the first quarter of its reYolution, llnd stands tht' first, it. rect'ived tll,' ]eust. llmount of lIyprage ]lort open 1Il0yed from the lenses, which are thus reduced to scarcely 
lit or J\par its point of full POW('\',IlS shown in Fig. 52, which ing, and hpncl' tit .. l .. ast Hllppl�' of stt-llm. A comparisoll of mo�'" �han the size of the stop. Their foci ran�e from a inches 

the second amI fourth 'IUU}"ter revolutions of the cranh, duro to �1 Inclies. a lens of thp latter focus co\-erIng a plate 21 x 

ino- each of whkh tllf'pistOll movt'd from near the middle of 25 inches. So small and light .are they that a photographer 
.ff�r52. 

'" 
th� cylinder towards one end, discloses that, while the pis- may without any in.conve�ience carry several of tht'm in . his 

.#� ton traveled the least distancf' in the second, it received the pocket, und screw mto Ius camera any one of them which, 
most �team during; ti,l'. fourth quarter reyolntion. Now let 
us compare the second and third 'luarter movem"nts of the 
crank with tIl(' piston 1II00'ement and stl'am supply. Dnr. 
ing each of these movements, the piston travplt'd an equal 
distance; but we find the average opening of p ort for the 
admission of steam to be i'-s of an (inch nearly one third) 

from its focus, is best adapted for the representation of any 
special view. It would be well if this system of hllving one 
standard flange for all lenses up to a certain size were more 
prevalent, for it would provc a boon of inestimable value to 
photographers. The systl'm of universality of screw has for 
many yeurs been in use in connection with the object glas�es 
of microscopes; and no matter now in what countries either 
microsC'opes or object'nes may have been made, all are fitted 
to one gage. The varying diameters of photographic objec 
tiYes will ever, of course, prevent the adoption of one indi­
vidual flange for all purposes; but what can and ought to be 
done is the I1doptioll throughout the world of a series or 
ttanges, as few as possible, of recognized and standard �izes. 
Notwithstanding the small dim('nsions of the symmetrical 
lenses, they work with greater rapidity than tho�e of large 
size, when used under similar circumstances of lighting and 

represent, a t'�-lillder, piStOll. piston rod, connecting rou, greater in Oile case than in the other. So likewise A com· 
and crank ll1 the p03ition� referred to, the piston l.aving paris on of the first and fourth qnarter revolutions of the 
mO"ed from t he end, A, of the cylinder. \Vhile the crunk crank shows that, whil e  the piston and crank moved an equal 
ismoving the next quarter of its revolution, the piston will distance in both eases(namely, the crank a quarter revolu­
movp 51 inches onl�'. thus completing its stroke of 12 inches. tion and the piston 6!l: inches of the stroke), the averuge 
:o.fo\-ing the crunk the third quarter of its revolution, we find port olll'lIing for the supply of steam was very nearly double 
tIll' pi.;toll to have moved back 51 inches, standil1g' in the in the first quarter of what it "lOS iu the fourth. So fllr,then 
same position as it did at the end of its first movement of a as we have considered these movements, the steam supply 
qual.t!"r re'.-olution. During the last quartel' reyolution of has been (in consequence of the area of the port opening) in 
tlH� crunk, the piston moves 6l inches, both piston and crank each case the least, in proportion to the distance moved by 

. h t' 't' f h' I h the piston, where it should have been the most, and 'Cue aperture. 
returnIng to t e respec Ive POSI IOn� rom w IC I t ey

. 1�e'r8a. 
The racks used for portrait lenses are wothed in the solid, 

�!lll·ted. 
�'I·E.1.�[ I't'PPLY. 

The inequality of the comparlltive piston and crank move. 
ment� here disclo�ed cun�es the supply, expansion, and ex­
hnust of the steam (in common or simple �lide valve engines) 
to be irregular and unequal at one {'nd of the (')'linder as 
compured to the other, us ,hown b)' the followitlg example, 
taken from a working engine of 12 inches stroke, the eccen· 
tric and connecting rod� being ('ach 23& inches long, the 
steam ports i inch wide, th(� width between the steam 
ports being 3 inches and the "alve having 11 steam lap. 
with neither lup nor clearance on thc exhaust side. The 
stroke of the val,'e was 2t inches,or just sufficient to permit 
the steum pf)rts to open to the:r full extent. Commencillg, 
then, when the piston is at the front end of the cylinder, 
that is tf) sa!', at the "lId farthest from the crank, we find 
th,· fllllo\\"Illg- f(,;.pective movements: 
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TABU: 2.-TRE nETt:Hli 011 BACK S'lROKE 
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1 (I . . . . . . . . . . . .. . . . . . . .. . . . .. . . ...... -h full 
lO� - • . . • . • . . . . . . • . .  closed,and expansion begins. 
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1O;! .. . . . . . . .  - ....... e:s:haust open i inch. 

It will be at once obs!'r\"!'iI that thp supply of steam to the 
I,,"ton i� milch great!'l·. from tliE' \"E"ry first inch of piston 

The first quarter movement, considered in relation to the so to speak, and are sawn asunder afterwards, three dozen 
�e�ond, shows the steam supply to be the greatest when the being made . at a time. . . 
piston movement is the greatest; but the third quarter move- The cuttIng of screws, ill the tu �es, cells, and flanges, IS 
ment, as compared with the fourth, discloses the greatest �ffected both by ha�d and by mechamem at�llched t(l the tu.ro­
discrepancy of all, sinC<l. JIOt only was the port opening more Ing lat?e, the specI�1 mode to be .adopted In each ?ase bemg 
than double in one case of what it was in the other, but the 

I 
determIned by the Sille of the arh.cle. T?e s?rewIng of the 

greatest amount of port oppning was given to the least tube of a lens of ten or eleven mches . I n dIameter would 
amount of piston movement. never b� undertaken by hand al�ne " whil� on the other hand 

Considering the port opening with reference to the crank the services of :he lathe screwIng machIne w.ould never be 
movement only, it would seem to bl' desirable to have all had ,recourse to ill the �ase of a small symmetrical lens. 
equal average of opening for each quarter movement; but V\ hen two achr?matlc. lenst's are to be mounted, the� are 
when considered with referpllce to the piston movement first of all placed In a tnal mount, so adapted as to permit of 
(that is, with reference to the amount of steam which is re- �n a�proximatio� or separation of the lenses. The test ?b­
quired to pass through the port in a given time), it becomes Ject IS a watCh . dial placed .at �he . extrem� end of the testm� 
self-e\'ident that the area of the port should be greaterwhen room, and :he Imafe of :hls dla� I� examIned throu�h a pow­
the piston is traveling fast than when it is traveling slowly. er�ul �yeplece. L:.nles� It can diVide. the. closest hnea upon 

\Ve must, howe,-er, consider that, during the second and tIllS dla:, the len� IS rejected . . In thiS tnal both the central 
fourth quarter le\-olutions the piston is at that end of its and oblique pencIIR are examIned, and t he exact amount of 
stroke where the exhaust iakes place; so that the piston is separati�n of the lenses from each other is now determined 
not under steam (during each respective quarter movement) by experiment and marked �po.n each pair, as the instructionll 
for the whole of the movement. Hence thesmallnes softhe for the worltman to whom IS Intrusted the duty of the final 
opening of steam port is not so disproportionate (considering adjustment of the length of tube, an op�ration which in­
each quarter movement of itself, and not comparatively with tluences materially the perfonnance of the lens, when it is 
another) as it would at first sight appear to be. considered that so nicely poised are the qualities, in some of 

It must also be remembered that, since the ports are of the combinations of more recent production, that a deviation 
rather larger area than they would be if employed as steam of a fortieth part of an inch from the exact distance, required 
ports only, instead of as steam and exhaust ports alternately, and determined in the way describpd, will affect its perform­
the inequality of port area during the movement, shown in ance and be detected by the manager in course of the final 
the above tables, is not experienced to so stlrious an extent trial, which is made after the lenses have been finished. 
a� it otherwise would be. It is, howevcr, felt by the engine The consulting engineer of the firm of Ross & Co. is Mr. 
to a sufficient extent to render it of great advantage to give F. H. \VenJ'nm, who has apartments upon the premises. 
to the valve (when it has not more.steam lap than one half the M04t.� the modern improvements in the microscope owe 
width of the stellm port) more travel than is absolutely necessa. their e stence to the genius and executive skill of this gen­
ry to open the ports to their full width; because not only does tIeman, who, by his invention of the binocular microscope, 
a small amount of increased valve travel more nearly equalize his simplification and improvements of the object glasses, 
the average steam port arca, but it gives to the engine a much which throughout the world are all now made upon his prin. 
better and quicker supply of steam. It may t hus be ac- ciple, his parabolic condenser, and other inventions, has ac· 
cepted as a positive rule that such a valve should always have quired a name which will ever be associated with the high­
this increase of travel as will be hereafter shown there be- est department of optical science, both mathematical and 
ing advuntages due to' this incrt'ase on the exhaus; as well as . applied. 
on the steam side of the piston. ! 

...... 

Testlng and l'Iountlng oC Lenses. 
Mr. E. L. \Vilson, describing a visit to the establishment 

of Ross & Co., London, says, in the Philaddphia P1!Otogra. 
P',M': "The number of tools or curves in this establishment 
is very great, consisting of upwards of two thousand, all of 
them bt'ing ground with such accuracy that the curvature of 
each is known to the fourth place of decimals, their respec. 
tive radii extending from 30 feet down to 0'1 inch (a hnn. 

. dredth of an inch). The curvature to which any particular 
lIens is to be ground is calculated mathematically to suit the I refractive and dispersive ratios of the glass of which it is to 

be formed; and after the lens is finished, if, on examination, 
it fails to rome up to the standard of sharpness. the particu­
lar surface which exercises control over the shortcoming is 
reground in a tool one degree deeper or shallower in curva_ 
ture, to suit the l"cquirpments of the casp. Thl" most intense 
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Turkish steam Engineering • 

Some ironclad ships were recently built in England for the 
Turkish government, and bent out under the care of English 
engineers. On arriving at their destination these were dis­
charged, and Turkish mechanics substituted. Like all other 
persons who undertake matters which they have no fitness 
for or knowledge of, these persons came to grief at once. 
Being required to start the engines of the lIIahmouhdeh, 
much deJay ensued; the engines did not start; they were 
pronounced "all wrong," and one officious party, growing 
impatient after having moved every movable lever, spied 
some cocks, which he thought must be the right thing to 
work, and went for them at once. He was scalded by receiv­
ing a jet of steam full in the face, which precipitated not 
only matters, but himself and several other Turkish gentle. 
men backward down a pair of iron stairs leading to the fire 
room. 
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