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OHRONOGRAPH !'OR ENGINEERING PURPOSES, WITH ten-hour experiment trial to show ,the economy of com- the tracing point, ho, off the paper and replacing it at auy 
THE HIPP ESCAPE.EN'I'. pression, as compared with a ten-hour trial of the same enc desired point to be especially observed. 

The two engravings given herewith show the general gine on the succeeding day,where no compression was used. d, elecLro·magnet' on separate carriage, k k, adjustable on 
construction and details of an, improved chronograph for (otherwise all conditions being similar), has boon made,; parallel bars"f, operating the steel tracing point. g, attached 
engineerinl' and other purposes. when changes of velocity of piston were determined by the! to t.he armature of d" for the purpose of recording seconds 

The instrument has been successfully applied to some of chronograph. on the margin of the paper or at �her' parts of same liS 
the diffrrent Iypes of large pumping engines, such as direct- This chr.onograph has been put to a variety of uses, among' required. " 

acting fly-wheel engines, geared pumping engines, and the which are recording seconds as well as the velocity curve or' i, chrouoscope or watch supported on frame, X,' the 
.. Davey engines; '.' it has also been used to determine the engineS, and timing horse races, etc. It has also been used second hand of which swings 'tbe light platinum wire, J, 
motion and relative motion of pump rods and pumps in -. the Navy Ordnance Department for determining tbe breaking contact with the insulated wire, k. thereby break­
some 2,500 feet below the surface engine driving same, speed of projectiles. ing circuit with d, and rrcording seconds through the trac-
and at intermediate points. The results are exceeding'- in the following paragraphs we give the references by let- ing point, g, on the paper. 

' 

ly interesting and, instructive, and as numerous indica- ters to the engravings of the instrument: Il represents th!J adj usting screw for the wire, J. 
tor cards were taken ' a, ' steel spring of es-
from the engines and eapement. This spring 
pumps simultaneously is securely clamped in 
with the m o t  i 0 n Y, its flexibility being 
diagrams, nearly all controlled to a certain 
conditions of motion extent by means of the 
and power, during the thumbscrews, 0 and p. 
time under considera- - W. R. Eckart. 
tion, were definitely 
determined, and may 
hereafter form the sub· 
ject of other papers. 

Some very import-

The Cod oC Bom­
bardment. 

ant results of the elas.­
. ticity of long pump 
, rods are clearly set 
forth; in one case, a 
rod at a point 1, SOO feet 
below the s u r  f a c e  
showed a p 0 s i t  i v e 
pause, while the engine 
driving it was nearly 
at its point of maxi­
mum motion, a n d  
pumps ,attached to the 
rods may, and do have, 
strokes in excess of or 
deficient to the stroke 
ot' engines d r i  v i n g  
same, and to an import­
ant extent. He n c e 
it ,can be definitely 
stated that any con­
sideration of motion 
of pumps, or discharge 
capacity of s a m  e, 
driven by a long line of 

Fig. 2.-CXRO.OGRAPH FOR ENOINEERING PURPOSES. 

Speaking of the mono 
etary cost of bombard· 
ing lhe Alexandriaforts 
the London daily News 
says that every round 
fired from the fonr 80· 
ton guns of the Inflex­
ible cost the nation £25 
lOs. (about $125) pel' 
gun. 'J'be 25-ton guns, 
of wbich the Alexan· 
dra carries two, the 
Monarch four, and tile 
Temeraire four, cost£7 
per round per gun. 
The 1S-ton guns, of 
which the Alexandra 
carries ten, tbe Sullan 
eight, the Sllperb six­
teen,and the Temeraire 
fpur, cost £5 5s. per 
round per gun. The 12-
ton guns, of \\' hich the 
Invioci ble carries ten, 
tbe Monarch t wo, and 
,the Sultan fnur, cost £3 

pump'rods based upon the I!lotion or stroke of a surface 
engine alone, will in no way, be even approximate, unless the 
elasticity and etfects of counterbal",ncing by balance bOl;l� 
on that elaatici ty are I!o Iso considered. 

The effects of different ,degrees of compression upon 
the engines and motion of the pump rods in passil)g the 
centers have beim considered, and the diagrams clearly show 
tae �ortaDce of considering it in connectipn with the 
strength of the rods and balanc,e bobs. 

The latest use-of the instrument .in conjunction with an 
engine test has been to, determine, if possible, the rate of 
condensation of steam, per second" in the steaII1' cylinders 
of a pumping, engine, where the change of motion, due to 
each fractional part of the st!oke, was determined. Also, a 

C C, cast-ir�n baseplatEl ��vered with sheet brass, upon ,12R .. per round per gun. The Penefope. which ahme carries 
which the me.phanism is sElcurrd, '9·ton gllns, bas eight of them, which'were discharged at a cust 

B, metal frl!ome ,containing ge,lTing ,for driving drum, A, cof £2 158. per round per gun. The Monarch and, the Bittern 
and,escapeme,!lt,wbeel; b,' motiun communicated' by means :each tired a 6M-ton gun, the cost being £1 15s per round 
ofadjustabl!l.weights, D. '.per gun. The Beacon and t h e  Cygnet have two 61-pounders 

A A, light brass drum accurately balanced, revolvipg on �acli, the cost. of discharging which is ]8s per round per 
friction rollers. 8' S, at both ends.' :-gun. ' The Penelope carl'ies' three 40"pounders, the Beacon 

f f, parallel guide hars, upon which the tracil).g point, ho' two 4O-pounders, and the, Bittern two 4O;pounders, the cost 
and it.q carriage travefback and for,Lb, r(�ceiving motion, in 'of discharging which was j ust 12s: per round per gun. 

.. ... .. one direction. from the, engine nr other moving parts, 
through the cord, P, passing between the hal'S, f, arid 'at-
tached to the �racing carriage;, the retllt:n motion is derivrd ne.th OCI' French ElectrIcian. 

from a Coiled Rpring in the spring drum. C, 
' 

M. Leclllnche, inventor of the Leclanche electric pile and 
e e, small electro-magnets on tracing carriage, for raising .other improvements in electricity, is dead. 

Fir. 1.-'"-OBRONOGRAPH WITH THE H.IPP ISCAPElDlIT. 
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