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WHERE WAS THE CAMERA SET UP 1 
BY WILLIAM F. BIOOE, 8. J. 

In a former issue of this journal (September 24, 

1904) I solved the problem as to when this photograph 
of the Creighton University Observatory (at Omaha, 
Neb.) was taken. In the present one I wish to find 
where the photograph was taken from, that is, to de­
termine the exact spot at which the 
camera was set up. The solution 
of this problem is much easier .than 
that of the first, and that in prac­
tice as well as in theory. 

There are in general, I might 
say, two methods of solving the 
present problem, the phY8ical and 
the mathematical methods. The 
physical method would consist in 
walking toward or away from the 
building, and by a careful scrutiny 
of the view it presents to tile eye, 
to find the spot from which this 
view is identical with that 3hown 
on the photograph. This method 
might be capable of giving very 
good results. But as its principles 
are not evident, there is nothing to 
be learned from it. Moreover, the 
solution it offers would b'ecbme im­
possible, when this access to the 
building for some reason or other 
becomes impossible. 

The mathematical method makes 
use of the principles of perspective, 
and obtains its results from a few 
simple measurements executed' up-
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and due north and south and projected into the point, 
0, itself. Hence, if we measure the distance of the 
pOint, 0, almost at the very edge of the door frame, 
from the middle of the door, which is due south of 
the center of the equatorial room, we can determine 
how far the camera was set up west of the center of 
the dome. This measurement may be executed either 

v 
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AO 
As the ratio -- is the same on the photograph as it 

AB 
is on the building, the problem is thus very much sim­
plified in practice, since all we need for its solution are 
the length of C B measured on the roof, and the lengths 
of A 0 and A B measured on the photograph on any' 

R 

scale whatever. The edge of the 

roof, C B, was found to be 17 feet 
1014 inches, and A 0 and A B on 
the photograph were found to be 
11.31 and 2.96 respectively on a 
scale of fifths of an inch. Hence by 
proportion 0 D is equal to 68 feet 
21,4 inches. As the cornice over­
hangs 7% inches, the distance of 
the optical center of the lens from 
the south front of the transit room 
was 68 ·feet 10 inches. By addition­
al measurement we find that the 
camera was_ set up 72 feet 7 inches 
south of the center of the dome, 
which is the third co-ordinate, or 
64.ft· 7 in. south of front door. 

We can now also find the focal 
length of the lens. Knowing that 
twenty-five bricks at the front door 
measure 72% inches in reality and 
11,4 inches on the photograph, we 
see that the photograph reduced the 
size of this object 57.8 times. Then 
on Fig. 2, where the triangle, 
D E F, has been enlarged ,ten times, 
we hav,e a proportion similar to 
AO OD 

on the building and upon the pho­
tograph. In case it should b e  im­
possible to' obtain these measures from 
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the building 
itself, its plans, elevations, or at least the necessary 
specifications, m�st be supposed to be o,lltainable. To 
explain this mathematical method is the purpose of the 
present article. 

We begin our attack upon the problem by determin­
ing the position of the horizon line, H R, upon the pho­
tograph, that is, of the line which is on a level with 
the camera. As the equatorial room of the Observatory 
is circular in shape, each horizontal row of bricks and 
each mortar line is in reality a circle. But as the eye, 
or the camera, can be on a level with, or in the plane 
of, only one of them, this one alone must appear on the 
photograph as a straight line. while all the rest must 
appear to be more or less curved. For

" 
this reason the 

horizon line, H R, must not only run perfectly straight 
through a row of bricks or a mortar line across the 
whole building and across all buildings, whatsoever 
their shapes may be, shown on the same photograph, 
but it is also the only line that can be so drawn. In 
our case this horizon line runs through the middle of 
the seventh row of bricks- above the water table of 
the equatorial room. Measurement upon the building 
then shows that the camera was 18% inches above the 
level of this floor. 

By the principles of perspective, all lines parallel 
to one another in space will meet, if produced upon 
the photograph" at a certain definite point, called the 
vanishing point. If the lines are horizontal, this point 
must be on the horizon line, H R. As we wish to find 
the distance the camera was set up in front, or south, 
as well as east or west, of the building, we select the 
horizontal lines running north and south. Unfortu­
nately, the present photograph has only one such line 
to offer, but that 
one is well de.­
fined, and it is 
amply sufficient 
for the purpose. 
This is the line 
A B, the west edge 
of'the roof of the 
transit room, the 
edges of the tran­
sit shutters not 
being judged suf­
ficiently reliable 
for the present 
determination. We 
produce the image 
of the line A B 

on the photo­
graph until it in­
tersects the hori­
zon line, H R, in 
t h e vanishing 
point, 0, through 
which the verti­
cal line, V P, may 
then be drawn. 
It is plain that 
the line drawn 
from the camera 
to the point, 0, is 
a I s o  horizontal 

upon the door itself or upon its image on the photo­
graph, since we know that here the scale gives us 18% 
inches as the distance from the horizon line, H R, to 
the water table of the building. The- result is that 
the camera was set up 1514 inches west of the center 
of the dome. This is therefore our second co-ordinate. 

The next part of the problem is to determine the dis­
tance of the camera from the front of the building. 
Let us imagine a plane drawn in space through the 
edge of the roof, A B, and the pOint, O. This will give 
us Fig. 2. D is the camera, that is, the optical center 
of' its lens. 0 and B are the corresponding points 0 

How the Distance of the Camera from the Front 
of the Building was Determined. 

and B on the photograph. C is the true place in space 
of the point, A, that is, of the north end of the edge of 
the roof, and A is its apparent place as seen on the 
photogra.ph. The plane of the photograph is perpen­
dicular to the line 0 D at the point, 0, and hence 0 D 

is the distance due south of the optical center of the 
lens from the south end of the edge of the roof, B. 

In Fig. 2 we have two similar triangles, A 0 D and 
ABC, and hence the proportion: 

AO OD AO 
--=--, whence OD= -- OB. 

AB CB AB 

THE RECENTLY COMPLETED AERIAL FERRY AT DULUTH. 

EF DE 
distance of the camera by 57,8, and get ED = 13.47 

inches as the effective focal length of the camera for 
this photograph. Erecting a perpendicular 13.47 
inches long to the plane of the original photograph 
at the point, 0, we are in a condition to reconstruct 
the whole observatory in all its three dimensions. 

The solution presented in this article supposes that 
the plane of the photograph, the picture plane as it is 
called, was parallel to the front of the observatory, 
that is, at right angles to the line running from the 
camera to the point, 0, instead of to the center of the 
picture, that is, the point half-way between Hand R. 

AS the latter position is the usual one for a plate, and 
was therefore most probably the actual one in this in­
stance, the picture plane made an angle of about 8 de­
grees with the front of the observatory. Hence, all 
lines parallel to H R were shortened very nearly in the 
ratio of the cosine of 8 degrees, that is, about one per 
cent, a quantity too small to affect the results. 

••••• 

AN ELECTRICAL AERIAL FERRY. 
BY FRANK e., PERKlNS. 

The aerial ferry at Duluth, the first structure of its 
kind in this country, has been completed and is now in 
operation. 

The suspended ferry car has a normal speed of about 
four miles per hour, but the electrical motors and driv­
ing equipment are capable of propelling the car at 
twice that speed should it become desirable, and the 
passage of the canal can be made by the suspended 
ferry car in slightly over one minute. 

There are two electric motors, each of 50-horse-power 
capacity, located under the floors of the car. These 
electric motors operate two drums, each of which is 

9 feet in diameter, 
and on t h e s e 
drums are wound 
cables 1 inch in 
diameter, extend­
ing to the truss 
and then over idle 
wheels 9 feet in 
diameter throue-h 
the inside of the 
lower choras to 

tower, where they 
are fastened, und 
thus produce the 
motion w hie h 
causes the car to 
travel across the 
canal. 

The canal was 
adopted by tho 

United S tut e s  
government about 
four y€ars ago, 
increasing i t s  
width from 240 to 
31)0 feet, and con· 
structing perma· 
nent piers of crib­
w 0 l' k and con­

crete, Minnesota 
Point was con-
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