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S T A N D A R D  T I M E .  

At present there are said to he  nlore than seventy 
distinct ( (  iailroad times" in the UnitedStates ; in soille 
single cities there are as inally as four, cliffe~ing from 
each other by anlounts varying from five to twenty 
n~inutes. This state of things of course involves con- 
fusion and inconr.enience to travellers, and all Ameri- 
cans travel. 111some cases it has been the cause of 
se~ious disasters. 

I t  is beyond doul?t, then, that there would he  great 
advantages in a uniform standard of time for the tvhole 
country. Can they be secured ~vithout too much 
counterbalancing iuconr~enience and expense? We 
believe they can, and without any very great difficulty. 

A si@e standard for the United States (and still 
more, for the whole world), while ill inany respects 
highly desirable, would be exposed to the fatal objec- 
tion that it would bear no relation to the true local 
time deter~nined by the Sun's position. Now this 
local time is what me nlust ~lecessa~ily Na-live by. 
ture conlpels us to work by day and sleep by night; 
to  rise in the nlor~ling and retire at  evening. il time-
standard which does not recognize this cannot be 
practically convenient, and will never be adopted. 
Suppose, for instance, that IITashingto~~linle were 
mxde the standard for the country; a t  Sari Francisco 
every thing would be three hours out of joint ; and 
though undoubtedly, such good people as live there, 
and always stay at home, could, after a ~vl~i le ,  become 
accusto~ned to having noon colne at  3 o'clock by their 
watches, and other things to match; yet there mould 
probably he sonle grumbling first. Changes so radi- 
cal are always hard to  accomplish. But, what is 
worse, mh-never the San Franciscan journeyed, or 

changed his residence, he would have to unlearn all 
his time-relations, and begin again. 

I n  fact, if a unifornl time-standard mere adopted 
over the whole world, all allusions to the time of day 
in literature ilow existing, such stateinents of the hour 
as are i~lvolved in allnost every accurate description 
of an event, would become unintelligible except by a 
process of translation. 

T h e  late Profesior Pierce proposed a plan, which, 
while securing most of the advantages of the uniform 
standard, avoids its worst difficulties. I t  is to adopt, 
not olze standard for the country, hut a series of stand- 
ard, (few W O L I ~ ~be needed) agreeing exactly in their 
lni~lutes and seconds, hut differing by eatire hours, 
We should then have Atlantic time, Mississippi time, 
illou~ltain time, and Pacific time. Since the minutes 
and seconds would he everywhere the same, tele-
graphic signals from a correct clock would he  directly 
available for regulating the time wherever received; 
the difference of one or more entire hours could never 
cause confusion. And yet the standard time at  any 
place need never differ inore than thirty minutes from 
the true local time. This anlount of difference, though 
of course in itself undesirable, is not ro great as to  be  
intolerable in view of the attendant advantages. We 
hardly notice the discrepancy of fifteen ~llinutes be- 
tween sundial and clock, ~vhich occurs at  certain sea- 
sons of the year, in consequence of the Equation of 
time. 

As to the time to he  chose11 for the standard of 
ininutes and seconds, unfortunately there is not yet 
an agreement anlong our astronomers. Naturally 
enough many think it should he  SL7ashington time, 
just as in England, G~eenwich time is used. So far 
as landsmen are concerned it is really a matter of al- 
illost no importance what time is selected, but with 
the shipping interest it is different. Alnlost all na-
tions use Gree~lwich time on the ocean; and for this 
reason it would probably be best to lay aside national 
prejudice, and make our Atlantic time differ from 
G~eenwich time by just five hours; this ~vould agree 
with the coriect local time for a meridian passing be- 
t~veen New York and Philadelphia. T h e  meridian of 
LIississippi time (six hours from Greenwich) would 
the11 pass between Chicago and  St. Louis, that of 
tnountaia time mould run near Denver, and the 
Pacific meridian near San Francisco. 

T h e  meridian theoretically dividing Atlantic from 
Mississippi time would nearly bisect the State of 
Ohio. I n  a case of this sort the legislature mould be 
likely to  adopt one or the other of the two times as 
the standard over the whole State; so that in practice 
the boundaries between t h c  standards would probably 
follow State lines. 



I6 SCIENCE. 

The  establishment of some such system need not be 
very difficult or long delayed. 

The  Signal Service proposes to receive by telegraph, 
from such observatories as choose to co-operate, their 
respective time-determinations; to combine them, 
and then to transmit the resulting standard-time daily 
to every important place in the country; besides this, 
a t  every port they would drop a time-ball, a t  some ex- 
act hour of Greenwich time, so that navigators would 
be able to rate their chronometers. 

At present we have a number of more or less ex- 
tensive and accurate time-services run by different ob- 
servatories. But the signals sent out are more or less 
discordant, not unfrequently to the extent of one or 
two entire seconds, for the simple reason that no clock 
can be depended on for any length of time unchecked 
by star observations; and such observations are some- 
times prevented by cloudy weather for several days 
together. Since it would seldom happen that the ob- 
servatories in widely different parts of the country 
would all have bad weather at  once, the Signal Service 
plan would obviate the difficulty. The  most serious 
objection to the proposal seems really to be that the 
observatories which now distribute time would lose the 
revenue they derive from the work, unless, indeed, as 
would be only fair, the Signal service should continue 
to  pay them for their observations the same compen. 
sation they now receive. 

If the Signal Service c m obtain from Congress the 
small appropriation they ask for ( $ ~ ~ , o o o )to carrj 
out their plan, and if the railroad, steamboat and tele. 
graph companies will adopt the standard time and us€ 
it escZz~sive(yin their business advertisements, the thing 
is done. The  conimunity will follow suit and hard11 
notice the change. C. A. YOUNG. 
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Vice-president, Dr. B. N. MARTIN, in the Chair. 
Thirty persons present. 
A specimen of acicular hornblende in quartz was 

exhibited by MR. TV. L. CHAIIBERLAIN. 
The  following paper was read by Prof. W. P 

TROWBRIDGE: 

O N  THE DETERXlINATION O F  THE H E A T I N G  SURFACI 

REQUIRED 1N STEAM PIPES EMPLOYED TO PRO-

DUCE ANY REQUIRED DISCHARGE O F  A I R  

THROUGH V E N T I L A T I N G  CHIlINEYS. 

To ventilate a room properly requires the frequent re- 
moval of vitiated air and the introcluction of fresh or pure 
air, the quantity, by weight, of the air introduced and 
rejected being equal in a given time. 

If the process be conl~nuous, and the proper amount 

of air be admitted and removed every hour or minute, 
the only other requirements are that the entering air 
shall be pure, that it shall be properly warmed in cold 
weather, either betore it enters the room or by the mixture 
and diffusion of warm and cold air in the room ; and that 
the introduction and removal of air shall take place by 
gentle or inappreciable currents in such a manner that 
the pure air may be thoroughly diffused throughout the 
room before it is removed. 

These simple rules are easily stated and comprehended. 
I t  is also well understood that to produce a movement of 
air requires force in proportion to the mass moved and 
the velocity imparted to it. 

The problems which arise in ventilation consist mainly 
in determining the position, arrangement and sizes of the 
passages through which the air enters and leaves, and 
the proper adaptation of these passages to the forces 
which produce the movement. 

On the correct solution of these problems, too often 
misapplied or misunderstood, successful ventilation de-
pends.

The various modes of producing the movement of air 
for ventilation are : 

Fli-st.-Ventilating chimneys or flues in which the 
movement is caused by the difference in weight between 
the heated air in the flue and the cooler air outside. This 
requires that the air before entering the flue shall be 
warmed, and the heat necessary may be that due to the 
heat of the room when fires are necessary for warmth ; 
or the heat may be imparted by stoves in the base of the 
flues, by gas jets, or by steam heated pipes. 

Second.--The movement may be produced by fans or 
blowers or by steam jets-the latter being seldom applied. 

The object of this paper is to investigate the laws 
which govern the ventilation when the alr is heated at 
the base of the flues by steam pipes, the air in its passage 
to the flue receiving heat by its contact with the exterior 
surface of the pipes. As far as I am informed these 
laws have not heretofore been developed, and, as this 
system is a very simple one, capable of very extended 
applications, it is hoped that the following analysis may 
at least lead to a full discussion of the subject : 

Let it be supposed that the air in a room is to be re- 
newed at the rate of (W) Ibs per second. Suppose also 
that it is to be rejected through a flue whose cross-sec- 
tion in square feet is (A), and height in feet (H). And 
that it is to be heated by steam coils whose aggregate ex- 
terior surface in square feet is (S) 

The following notations will be used : 
W. Weight of air removed per second (Ibs). 
H. Height of flue in feet. 
S. Exterior surface of steam pipes (sq. feet). 
A. Area of cross-section of flue (or flues). 

T,. Absolute temperature of external air (found by 


adding to the thermometric temp. Fahr. the number 
459.4).

T,. Absolute temperature of air in the flue. 
T,. Absolute temperature of steam in the pipes. 
D,. Weight in lbs. of a cubic foot of the external air. 
D,. Weight in lbs. of a cubic foot of the flue air. 
V'. The theoretical velocity of the air in the flue. 
V. The actual velocity. 
r. The rate in units of heat per hour, per square foot 

of the surface (S) (and for each degree difference he- 
tween T, and T,) at which the air receives heat from the 
pipes. 

k A coefficient of loss of velocity such that KV=V. 
p The unbaiancecl pressure (upward) due to the dif- 

ference of weight between the column of air in the flue 
and a corresponding column of externnl air. 

Then, 
$=H.D,-HD, o r p = H  ;D,-D,) ( I )  

This pressure may be represented by the weight of a 
column of flue air of a height- 


