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PRACTICAL JlECllANlB •• 
St;!lBKR XYl. 

ny J08Ht7A R08B. 

MOVEMENTS 010' PISTON AND CRANK. 

Let us now see how the steam in the front end, whose ad
mission in the ('ylinder is shown in table �o,l, is exhausted. 
We find in that table that, at 111 inches of the stroke, the 
expansion ends, and the valve, ceasing to be a steam port, 
uecoml's an exhaust port. 

n'ston IllLJyed 
Inches 

TABU" No.4 .. 
Exhaust port open 

Inch 

117-S,. .... .................. 1.16 
12 ......................... 3-S 

PI.tou returneu 

1-4 . . . . . .. . .... . . . . . . .  · . . . .  ·11.16 
1-2 . . . . . . . . . . • • • •. • • • • • • • • •  full 

Sl-4, ........................ full 
9 ......................... 11-16 
93-4 ......................... 9-16 

ter movement No.2, during which the piston is (as in move- It is apparent that the nearer the line representing the 
ment Xo. 4) moving from full power to a dead center, llnd throw of the eccentric (that is, the line, B in Fig. 53) ap· 
further because it i>s especially dl'sirable that the average proaches in it� main course to a line struck from the center 
area of the port opening should be as large u.s possible for of the eccentric rod end (D D, in Fig. 53), the less effect will 
and during the quarters haying the longest piston movement. ' an increase or decrease in the throw of the eccentric have in 
,\Ve also find that the average port opening for quarter move- ' altering tbe position of the slide valve spindle (and hence ot' 
ment No.3 has not been affected by the increase of yalye: the Yah-e) either backward or forward, at the time when 
travel; this againis decidedly beneficial, for it was, under the' the eccentric is in the position shown in Fig. 53. And, a� 
short valve travel, the greatest of all independent of its pro- : the greater the inc,rease in the throw of the eccentric the 
portion to the piston movement, and the most disproportion- ! nearer will the throw line of the eccentric, when the latter 
ate of all when considered in relation to the piston moye-I is set, approach the lin(', D D, it follows that the less will 
ment; but under the increased valve travel, it is not only not! the diffl'ren('e in the position of thp, spindle and rod joint 
the greatest, but it b less (as is also its piston movement) , (and hl'nce of the yalye) be when the eccentric is in the par
than is the average port opening of quarter movement No.1, : ticular position shown. ''"hen, however, the crank has 
the crank (during each quarter movement) haying moved! made one half of a revolution, and the throw line of the t'C. 
from a dead center into full power. These considerations: centric stands in the p08ition denoted by the line, E, in 1<lg. 
conyince us that not only hall the increase of "alve trayel [58, the least alteration in the length of the throw of th" 
given us a better steam supply, but it has given us one more eccentric will have a great eff('ct in altering the position of 
regular and proportionate to thtl piRton and crank moye- I the joint, A, and hence of the slide valve, the effect being to 
ments. I bring the joint, A, nearer to the crank shaft in proportion to 

Now let us examine to what extent and in what way our I the increase, and to throw it farther back from the crank 
increase of yalve travel has influenced the ports as exhaust' shaft in proportion to any decrease in the throw of th" el'Cl'n
ports. Commencing, then, with the front strokl', that is, the: tric; which shows why an increase in the throw of the ecct'll· 
port at the front end of the cylinder, which exhausts the tric (or, in other words, of the travel of the valve) makes thl' 
steam admitted through the area treated of in tabll' No.1, difference in the port opening bl:'fore rt'ferred to. 

11 • • • • • • • . • • • • . • • • • • • • • • • • •  1-4 
11 5-S • • • • • •  , • • • •  exhaust port closed 
12 • • • • • • • • • •• port again taking steam 

'1'he exhaust for the other end of the cylinder, that is, for 
the back end (the admission of stf'am to which is shown in 
table No. 2), is as follows: 

we find as follows: • I. 

TABU .. xo. 5.-BACK END. 

Pltron moved 
inches 

Exbau8tport ullen 
Inch 

117
·
S . .... . . ..... .... .. ..... l·S 

12 ........................ 3-S 
Pl81olO returned 

1-4." ...................... 5·S 
3-4 • . • • • • . • • • • • • • • • • • . • • • • •  full 

91-4 ........................ full 
93·4 ........................ 3-4 

11 ........................ 7-16 
115·S ...... . . . . ... . . . .. . ..... 1-S 
11 3-4 . . . . · . . . . . .  . . .... port closl's 
12 • • • • • • • • • •  port again taking llteam 

Here we find that the average area of exhaust port open
ing (allowing the full opening of the port for the eight inches 
or BO of movement, during which the port was fully open, and 
which are therefore omitted, for brevity's sake, from tht' tao 
bll's) is about � of an inch for the front and about l� for 
the back end of the cylinder. Referring again to the admis
sion of steam to the cylinder, and comparing it to the ex
haust, we find that the front end had the least opening of 
steam port, and the back stroke the most, so that tilt' exhaust 
is the most at the end where it is required to be the least, and 

TABLE NO. 9.-FROXT �TROKE EXHAUST. 

P1l!ton lItoy('d 
tncbe� 

Exhauiltport opened 
Ine!> 

117-S ................... ...... 1-16 
12 .......................... a·s 

PI. ton returned 

1-4 . • • . . . . • . . . . • . • • . . • • . • . . •  11-16 
1.2 • • • . • • • • • • • . • • • . • • • • . • . . .  full 

91-4 .............. ........... full 
93-4 . • . • • • • • • • • • . • . . . . . . . • • • . •  3·4 

10 ................. ........ 5-S 
11 . . . . . . . . . . . . . • . . . . . . . . . . . .  ;'-16 
11 13.16 . . • • • • . . • • • •  exhaust port closl'd 
12 • • • • • • • • • •  port again taking steam 

TABU'; NO. 10.-B .... CK STROKE l>�XHAU8T. 
PI,tou moved 

incheM 
to:�hnu�t port· openpd 

inch 

11 7-S • • • • . . . . . . . . • • • . . . . . • • . • . .  l·S 
12 . . . . . . .. . . . . . . . . . . . . . . . . . .  ::l·R 

P!eton returned 

1-4 ..... .................... 11-16 
9-16 . . • • . • . . • • • . . . . . • . . . . . • . •  full 

9 7·S .......................... fulI' 
101-2 .......................... 11-16 
11 . . . . . . . . . .. . . . .. . .. . . . . . .  1.2 
11 1-2 .......................... 1-4 

Dice -oersa. 11 13-16 . • • . . . . .  exhaust port closed 
In order that the value of a �mall increase in the val \'/1 12 • . • • • • • . • •  port again taking stpam 

travt'l may bp fully ap'Pte<'iatf><l; we will' now take thp same I Comparing the exhaust opening for the front stroke of 
pngine and alter its eccentric sutficientlyto increase the yaln' hoth vahe travels, we Hl'f'that tIle increased travel has giv
travel from 2t inches to 2·H·, fir�t noting that t Ilt' travt'l of n en us as free an exhaust in the early part of the exhaust, 
valve necessary to open both thl' steam ports full (and al- kept the exhaust port full open during 1 more in<:h of pis· 
lowing that thl' valve mOYf'llll'nt werp, trul') is twice tIle ton travel, given us a much more free exhaust during the 
width of ('ach steam port and it� lap, or, in other words, the latter part, lInd finally increased tlw average of exhaust open
width of each steam port !lnll the lap on t'ach �ide of tlte ing from l to H·f. Comparing the nhaust opening for the 
vahe added togt'tht'l", back stroke of both valve travels, W(l find also that the 

PI@fon moved 
Inch., 

' . .. 
4 

6 
7 

l.\DU: XO. 6,-}'HOXT 8T1WK}:. greater travel has given UII'a greater exhauRt opening in the 
PI,tonrnoHct Poftopen early part of the exhaust, has kept the exhaust port full 

Inche. Inch open during about Ii inches more of piston movement, and 
5·S S � 4 full increased the average of exhaust opening fromHl (which it 

13·16 9 ».s was under the lel;servalye travel) to +Po. under the increased 
'·S 10 7-16 

I 
travel. Hence our increased travel has been llighly advan-

7·S 

'\ 
11 1-8 tageous to the opening and keeping open of the ports, both 

".S 11 1.4 clos�d a'nd c.xpan. as steam ports and a'l exhaust ports. ,. 
\ 

SlOn �gln8 

I 
It is here proper to explain how it occurs that the increase 

• '8 11 13-16 expansion �nds of valre tra ve I gives agrea ter proportionate increase of steam 
7 -S 12 exhaust open t mch port opening for the early part of tIle front stroke than it 

,'ABLE NO. 7.-BACK STROKE. I does for the early part of the back stroke, llJ,ld also a greater 
PIlton moved Port open PI"ton moy�d l'uttUI"'" 

I 
u.ch�. Inch In"b.. inch proportionate exham;t area during the latter part of the back 

13.16 � :1-4 stroke than during the latter part of the front stroke, the 
2 7·S !I 1-2 reasoll. for which is that the increase in the trayel of the 
3 7-S 10 1.4 I valve (and hence in the throw of the eccentric) increases the 
4 7-S 10 7-8 ("lo�('(l and expan. : lead of the yalYe; and the altering of the position of the ec-

�Ion bt'gins : centric to take away this increase of lead IJrings the eccen-
;, 7

·
S 

I 
11 :::-4 I'xpansion ends tric into such a pOMition that a line druwn from the center of 

� 7-S 12 I'xhanst openJ inch its bore to the most distant part of its circumference, reprl'. 
• 7-S barei s('nting the throw of the eccentric, would be nearly true (if 

Adding up thtl area ot' port opening at each inch of I'i.;ton it wert' circular instead of straight) with the circnmff'rent:(' 
mo.ement, and dividing thl' sum total by the numlll'r of i of a circle descrihed from the center of Ute holt at the oppo
inc heR in the strok�, which will give us in I'a('h case the 1,,· .. - • sitf' fOnd of tIl{' ('ccl'ntric rod, a8 shown in Fig. 5:1, .\ l)l'ing 
rage port area for the whole stroke. we shall find the average ! 
for the front end of the lesser yah-e travel to be '2' of an inch, ; 
and for thfl same end of the greater travel to be! of an ineh, i 
the average for the hack�trokeof the Il'sHer tra'cl to be -IYO" ! and for the greater to be �, . 

\ 
/), 
, . 

A glance at the respl'cti.e tables will also show the admis. j . f I slon 0 steam to be much greatf'r during the early part of I 
the stroke, in the cage of the increased valve travel, which is : 
of great advantage The quartf'r movements under the in- ' 
creased valve travel will be 

T .... BU; 1\0. 8, 

11 

n: 

�{ov&mentof crank PI.ton mo�tm.nt A\'�raJ!l!Portopeu!ng 

I 1st quarter ........ 6 3-4 Inches . . . .... .. '" H1 , 'I 

2d ., ........ 51-4 .. . . .......... -!r l 

, 
r 

3d .. .. ...... Ii 1-4 .. .. -..... H" I th . . f h rd 4th " • • • • • . .  6 3-4 " 
. - .. _�,� 

,
e J?lnt 0 t e S.I e valve spindle and eccentric rod end, B, 

o • • • • • • • •  " . 160 the Jlne representing the throw of the eccentric, and show. From the aboYe table �e find that the increase of valve ing the position in which the t'ccentric requires to be set in tra vii I has been more servI.ceab.le to the .fourt� quarter move- the case of the lesser yalve travel, C, a line representing the ment than any other, leaVing Its opemng shU less than the throw line of the eccentric as it is when the eccentric is made other, it is true, but still largely incNasct!: which is very to suit the increased valve travel a:ad the dotted line D important, because it is so much more proportionate to quar- circle struck from the t'f'nter of A
' , , a  
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PreparatioD of Tballinm from 800t of SlIlpborh' 
Acid Works. 

BY FRANZ STOLBA. 

In repeatedly working up the soot of two l;ulphuric acid 
works in Germany, where pyrites from M8ggen were em
ployed, a method was employed for separating the thallium, 
which depended upon a formation of a thallium alum. The 
soot is first passed through a coane sieve to remove tht' 
pieces of brick, mortar, and clay mixed with it, and then 
boiled in water acidified with sulphuric acid. It is next 
placed on a suitable filter and �tirred while carefulll' washed 
with hot water until all the acid is removt'd. The wash
water, after acidifying, can he used for boiling a second por. 
tion in, and so on. The first filtrate, which is tolerably con. 
centrated, is evaporated in very shallow dishes to such a de· 
gree as to crystalizf'. Beautiful large reddish crystals of 

, thallium-alumina-iron alum are formed as it cools. To thf' ! mother liquor WHS added BOrne sulphate of alumina, and 
! again evaporated, when a small quantity of mixed alums 
,separated. Tht' last mother liquor. as well as the rinsingM 

from the crystals, when precipitated with crude hydro chlo. 
: ric acid, yielded a surprisingly small quantity of chloride of 
; thallium. 

The crystals of thallinm-alum were recrystalized twicp 
from water containing sulphuric acid. The alum thus ob. 
tained was so PUT(, that it yielded pure thallium when acted 
upon by pure zinc and pure sulphuric acid, and with pure 
hydrochloric acid, pure chloride of thallium was precipitat.ed. 

The crude chloride of thallium may be prepared in th(. 
UHUlll manner, and next conyer ted into sulphate by means of 
sulphuric acid, and finally, by means of sulphate of alumina, 
into thallium alum, which can be purified by recrystalization. 
The first method is, howen�r, more conYenient, because it 
does not involve the trouble�ome decomposition of the chlor. 
ide by means of sulphuric acid. As the thallium alum is con. 
siderably more Moluble in hot than in cold water, the conver. 
sion of the much less soluble sulphate into the more solublt. 
alum offel'll the great advantage that the latter can be recn-s
talized from a much smaller quantity of water, which is m�re 
convenient and requirf's 1css timt'. Beside this, the alum is n 
compound easily converted into the chloride or iodidf', from 
wl!il'h the metal is easily obtained. 

.,., . 
Hortle Car Bell Pool'bell. 

The Hartfortl Post states that tht' patent bell punche!l 
manufactured nt COlt'M armory art. now yery' extensively 
u�e:l on horse car lines, ('Hpedally in the large cities. Then' 
are about 1,500 in \I�t. in New York, 1,600 in Philadelphia, 
400 in Boston, 200 in Chicago. lIiO in Buffalo, 100 in Prod
dence, 150 in Albany, and 200 in Troy. In London thl'rl' are 
1,600 in use, 1,200 in Dublin , nnt1150 in Lh'erpool. '[heRe 
punc1ws are not sold to the I"ompani£'s, !Jut ar .. , loaned to 
t.hem at a fixed rate, and there are two pnn<"ht'R for each car. 
The punch whil'h is used to-day i� turned into the office to be 
re!\et for tomorrow, and in the meantime the t'onductor I'm. 
ploys tht' sparl' instrument. A general rule is that every 
conductor iSl,(lIIJpl'lh'll to deposit $100 with the company for 
t.he safe k{'l'ping and fair usage of the punches. 

_ ..... -
.,'roeltle .. of tbe Seal Pisherles, 

Att('lltion has heen cllllt·d at different times to the barbar-
nus practices identified with seal fishing. .\ t thp breeding 

, season, the unfortunatt' animals are swooped down upon in 
: tlleir ice. bound retreats, and both young and old indiscrimi
: nately slaughtered. The young sellls yield but littlt' oil,and \ their skins are comparatiYely Yalu('less ; and it is, therefore, 
I from a commercial point of view, inexpedient to kill them, 
i leaving sentiment altogether out of the question. ,Ve are 

glad to obserye that there is a probability of an arrangement 
being ratified which will I'nsure for the seals a close titne,and 
�avethem fromthe extennination whichnow threatens. The 
British Board of Trade is moving in thematter,and the opin. 
ions of those connected with the trade are being ascertained 
with a view to ultimate action. It is probable,says the British 
Trade Jfmrnal, that an international law, binding on the 
British, Norwegian, and Swedish Governments, will eventu
ally be agreed on, which will preyent the subjects of those 
governments from fishing for a specified period of tIl!' 
year 
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