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and is at a distance which has proven to be sufficient for most types of 
auroras. 

The distance between the two stations was determined quite accu- 
rately by triangulation, using data and base-lines established previously, 
by the United States Coast and Geodetic Survey and the Land Office. 
Because of poor weather conditions it was necessary to turn the angles 
at night using gasoline lanterns as targets. This work was done by Pro- 
fessor R. W. Chase of the Civil Engineering Department of the College. 
The results of this work give the following data' 

Station No. /---Latitude, 64 ø 51' 26".83; longitude, la,7 ø a,9' 19".62; 
azimuth to Station No. 2, 296 ø 28' 54".2; distance to Station 2, 22822.2 
meters. 

Station No. 2---Latitude, 64 ø 45' 56".00; longitude, 147 ø 23' 34".36; 
azimuth to Station No. !, 1!6 ø 52' 12".5. 

Figure 1 shows the location of the two stations and the system of 
lines used in the triangulation for the distance between the two stations. 

Photographic equipment.--The photographic equipment used here con- 
sists of two special cameras constructed by Karl ()rmestad in Oslo, 
Norway, according to a design originating with Professor Carl St6rmer •. 
They are so constructed that six pictures may be taken on one plate 
in rapid succession by a simple movement of the lens. Adjustment for 
vertical swing is accomplished by mounting the camera on a gimbal. 
Thumb-nuts hold the camera in any vertical position. The horizontal 
adjustment consists of a swivel in the tripoddn00 0.0 Td
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measuring parallax. Since the cameras are not intended to be leveled 
accurately when used for taking auroral pictures no leveling device was 
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transmitter installed there was one of the lowest possible power which 
would give assured continuous contact with the outlying station at all 
times. As the distance was only about fifteen miles a 7.5-watt set was 
selected as having sufficient power to cover this distance even under 
the worst conditions. Accordingly a set was constructed designed to 
work in the 80-meter amateur band and capable of transmitting either 
code or voice. This set consisted of a Hartley oscillating circuit coupled 
inductively to the antenna and modulated by the constant-current 
method. The type 210 Td
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The same antenna and counterpoise are used for both receiving and 
sending as are also the "A" and "B" batteries. A push-button operated 
change-over switch, which is conveniently located for the operator, 
makes this possible. 

Time was kept by a Waltham watch and checked against standard 
time-signals as often as possible, on an average of three times a week. Its 
rate was found to be fairly constant and had a mean of 0.093 second 
per hour. A pendulum-clock was available but its rate was unreliable 
and it was located in an inconvenient place for observational purposes. 

"Network" charts--In order to measure the parallax shown by the 
auroral negatives, charts of the same size as the enlarged negatives 
are necessary. These consist of right-ascension and declination circles 
having the distortion due to the camera lens and the projector lens in- 
troduced in their construction. By having a large number of these charts 
representing different parts of the sky along the meridian it is possible 
to measure the parallax directly with a minimum of preliminary calcu- 
lation. 

The method of preparing these charts, which is due to Professor 
Harang of Troms6, Norway, is as follows- 

The aurora camera is set up with its optical axis in the plane of the 
above mentioned meridian. Six or more exposures are then made with 
a time-interval of eight minutes (star-time) between each exposure. 
The length of the exposure is just long enough to get an image of the stars 
without showing any appreciable motion. When the six or eight ex- 
posures are made the lens is shifted to a new plate and the camera is 
elevated to a new position about a degree or two higher than the first 
and the process of exposure repeated. This is done for all positions from 
the horizon to well beyond the zenith. The resulting negatives each show 
a series of pictures of the same group of stars spaced exactly two degrees 
apart, since the motion of the celestial sphere is one degree in four min- 
utes of time. 

To construct the "network" charts then one puts the negative in the 
projector used for the auroral pictures and adjusts the amount of en- 
largement until, near the center of the plate one degree (along the 
meridian) exactly equals one centimeter. This is done by identifying two 
stars near the center of the plate and computing the difference in degrees 
between their respective declinations. To check this the cosine of the 
declination of one of the stars just used is found and when multiplied 
by two should give the distance in centimeters between the successive 
images of the star. 

When the correct enlargement has been obtained each star-image is 
plotted on a piece of paper and also the center of the plate. A meridian 
is then located by calculating the distance in right-ascension from the 
center of the plate for stars having different declination. After the 
meridian through the center is locat. ed, it is an easy matter to draw in the 
circles of declination and of hour-angles by simply plotting the correct 
distance as indicated by the star-images. When the lines have all been 
plotted a tracing is made in ink, the center is marked with the correct de- 
clination of the point, and the chart is ready to use. The whole process 
is a simple one but requires much time and proves center 
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adds to the difficulty. However, the making of them by this method, 
long as it is, saves much time over the method of calculating the "net- 
work" from the empirical equation for the distortion of the camera lens 
and proiector lens. 

So far only fifteen of these charts have been made; however, these are 
made for use in the part of the sky where most of the aurora photographs 
which are good can be calculated. 

¾isual record of aurora---It is not always possible to send observers 
to Station No. 2 in time to obtain observations before the display has 
ended and sometimes the display is so weak that it is inadvisable to make 
an attempt to make photographic observations. It is, therefore, with 
this in mind that a record is kept of all displays observed. This record 
is kept in tabular form that the data may serve to correlate other nat- 
ural pheomena with the aurora or to determine frequency- or time- 
curves. 

The record includes the following data as shown by the column head- 
ings of Table 1. 

(1) The date of the G. M. T. given; since midnight G. M. T. is 
2 P.M. local standard tlme th•s column shows a date one day ahead of 
the !oca1 date. (This is convenient for one date, therefore, can be used 
during the entire display and makes also a standard of reference.) 

(2) The G. M. T. of the first observation of a display. 
(3) The form of aurora according to designations of the Photographic 

Atlas of Auroral Forms a, as follows: (1) Forms without ray-structure-- 
H•!, homogeneous quiet arcs, HiS, homogeneous bands, •O.zl, pulsating 
arcs, DS, diffuse luminous surfaces, P$, pulsating surfaces, and (•, 
feeble glow near the horizon resembling the dawn, of white or reddish 
color; (2)forms with ray-structure--RA, arcs with ray-structure, 
RB, bands wlth ray-structure, D, draperies, R, rays, and C, corona; 
and (3) flaming aurora, F. 

(4) Intensity measured by using different thicknesses of celluloid 
as a measure---28 thicknesses just obscure the full moon. 

(5) Altitudes for the lower and upper border at the center of the dis- 
p!ay--Z indicating zenith and H horizon. 

(6) The western and eastern extremities of the display. 
(7) The duration in hours between the first and final appearance of 

the aurora. 
(8) The approximate area of the sky covered as a maximum on a 

scale of 1 to 8 (8 being the entire sky). 
(9) Weather condition at the time of observation, including cloudi- 

ness, rain, snow, and wind. 
(10) Height of barometer at time of observation, indicating by r or f 

whether it is rising or falling. 
(11) Any additional notes which need to be entered. 
(12) Number of photographic exposures made if any. 

'C. St6rmer, Photogral•hic atlas of auroral forms and scheme for visual observations of aurora. Pub- 
lished by International Geodetic and Geophysical Union, Oslo (• 930). 
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