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The present invention relates to a star Watch, 
or device for determining, from celestial observa 
tion, and with reasonable accuracy, the time of 
day. The primary object of the invention is to 
provide a structurally simple and inexpensive de 
vice for accomplishing the intended functions. 
While I recognize the fact that I am not the 
first to have conceived the broad idea of provid 
ing means whereby a measurement of the rela 
tive positions of certain stars will produce a time 
reading, I have invented, and have disclosed and 
claimed herein, a device of that general char 
acter which is novel in construction and which, 
because of its novel details of structure, possesses 
certain operational advantages over previous de 
vices known to me. 
So far as I am advised, all devices of the gen 

eral character to which my invention pertains, 
and which have been known heretofore, are so 
constructed that, in order to obtain the readings 
for which they are intended, it is necessary to 
refer to certain and non-selective fixed stars, the 
construction of such devices being such that they 
will give reasonably accurate results only if the 
specific bodies for which they have been designed 
are used as references. It is one object of my 
invention to provide a device through the use of 
which accurate time readings can be obtained 
by reference to any fixed star, in association with 
Polaris, at the election of the user. Previously 
known devices of this general character read only 
in Sun time. It is well known that, in this coun 
try, there are four separate time zones, in each 
of which one particular time is considered stand 
ard; and that, within each time zone, there is 
only one very narrow band, extending north and 
South, in which standard time coincides with 
Sun time. It is an object of my invention to pro 
duce a device of the general character under 
consideration so constructed that, after proper 
adjustment, it will read in standard time. Ad 
ditionally, it is customary in many parts of this 
country, to use so-called “daylight saving time' 
during the summer months; and it is an object 
of my invention to provide a device so constructed 
that, during those months, it can be adjusted to 
read in daylight saving time. 
It is known that the stars change their ap 

parent positions relative to Polaris, from day to 
day from one year's end to the next. An ob 
ject of the present invention is to provide a de 
vice so constructed as to guide the user in ad 
justment of the parts thereof to compensate for 
that progressive change in relative positions. 
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Further objects of the invention will appear 
as the description proceeds. 
To the accomplishment of the above and re 

lated objects, my invention may be embodied in 
the form illustrated in the accompanying draw 
ings, attention being called to the fact, however, 
that the drawings are illustrative only, and that 
change may be made in the specific construc 
tion illustrated and described, so long as the 
scope of the appended claims is not violated. 

Fig. 1 is a pian view of a star watch con 
structed in accordance with my invention, show 
ing the indicator arm in extended, or use, posi 
tion; 

Fig. 2 is a side elevation thereof, showing the 
parts in a different position of relative adjust 
ment; and 

Fig. 3 is an enlarged fragmentary axial section 
through the said device, showing the details of 
the means which I provide for permitting or pre 
venting relative movements of the several parts. 

Referring more particularly to the drawings, 
it will be seen that I have illustrated a basic disc 
0, which may be referred to as a sky dial, said 

disc being provided with a circular Scale . The 
scale it is divided into twenty-four major calibra 
tions, said major calibrations being angularly 
spaced from each other by fifteen degrees. Pref 
erably, each major division of the scale f will 
be further sub-divided into four minor divisions, 
each representing one-quartel of an hour. 
The disc t ) is centrally perforated, as at 2, 

the axis of said perforation being located on the 
center of the scale ; ; and, in the illustrated em 
bodiment of the invention, Studs 3 project 
axially from the botton surface of the disc 0 in 
an annular series concentric with the perfora 
tion 2, for a purpose later to become apparent, 
The disc () is preferably provided with a radial 

projection or finger 4 formed with two or more 
Small perforations 5 arranged in a line, radial 
with respect to the axis of the perforation f2, 
and coinciding with the graduation mark 24 on 
the scale . Preferably, a representation of an 
arrow is, pointing away from the center of the 
disc, will be suitably marked on the finger 4, 
and preferably the letter “S,' as indicated at 
7, will be likewise suitably marked on the finger 
4, and on the upper surface thereof. 
A hollow post 8, interiorly open from end to 

end, is projected through the perforation 2 of 
the sky dial 0, Said post preferably being pro 
vided with a radially extending flange 9 formed 
with a plurality of perforations 20 adapted to re 
ceive the studs 3, whereby the disc to is fixed 
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to the post 8. If desired, the studs 3 may be 
riveted over against the under surface of the 
flange 9. It will be seen that the open hollow 
interior of the post 8 provides a view port 2 
for a purpose which will later become apparent. 
The upper Surface of the disc is recessed, 

aS at 22, for the retention of a disc 23 which 
Carries, oil its upper Surface, an arcuate scale 2: 
concentric With the scale . An indicator line 
25 is Suitably marked upon the upper surface of 
the disc 23, which disc may be called a time dial, 
Said line being radia with respect to the central 
perforation 2 in the disc 23, and preferably the 
disc 23 will be provided with a radial projection 
Or finger 23, upstanding above the upper Surface 
of the disc, as shown in Fig. 2, and projecting 
radially into the region of the scale when 
the disc 23 is mounted, in the manner clearly 
ShOWn, upon the post 8. The scale 2A is divided 
into a plurality of major divisions, in both direc 
tions away from the indicator line 25, each of said 
major divisions including an angle of fifteen de 
grees, two ninutes, thirty seconds. Preferably, 
and as shown, the indicator line 25 will regre 
Sent midnight; and the divisions of the scale 24 
progreSSing clock Wise from Said indicator line 
Will represent evening hours prior to midnight 
While those progressing counter-clockwise from 
Said reference line will represent, morning hours 
after midnight. Since the device is intended to 
be used in connection with stars, daylight hours 
need not be marked upon the scale 25. Prefe 
ably, each major division of the scale 23 Will be 
divided into four equal minor divisions. 
An indicator arm 28 is provided, adjacent one 

end, With a longitudinally elongatad slot 29 
adapted to sleeve upon the post 8; and is further 
preferably provided with an indicator ine 32 
Which, in all positions of the arm 28, is radial 
With respect to the cornmon center of the scales 

and 24. The provision of the slot 29 permits 
the airm to be shifted between its illustrated posi 
tion, in which its extrenity projects well beyond 
the outer periphery of the disc 0 for facility in 
use, and a position in which the arm is located 
entirely within the outer periphery of the disc 
0, for facility in storing or carrying my star 
Watch. It Will be obvious that, in any longitudi 
nally adjusted position of the arm 23, it may be 
rotationally adjusted about the common center 
of the Scales and 24. 
In its under Surface, the arm 28 is provided 

With an arcuate groove 3 permitting the passage 
Of the projection 28. 
The post 8 is threaded, as at 32, throughout a 

portion of its length, and a nut 33 is threadedly 
adjustably mounted upon the threaded portion of 
Said post. The nut 33 is provided with an axial 
extension 34 adapted to be adjusted between its 
illustrated position, in which it bears upon the 
disc 23 to clamp said disc against rotary move 
ment relative to the disc 9, and a position in 
Which Said disc 23 is released for such relative 
movement. The neck 34 is exteriorly threaded 
as at 35 for the reception of a second nut S 
threadedly adjustably mounted upon said nut 33, 
and adapted for movement between its illustrated 
position, in which its bears upon the arm 28 to 
clamp the same against movement relative to 
the disc 23, and another position in which said 
arm is released for such relative movement. 

Preferably, but not necessarily, a collar 37, hav 
ing a press-fit in the view port 2 , is mounted 
Within the post 8, said collar supporting a pair 

5 

O 

5 

20 

25 

30 

35 

45 

50 

55 

60 

65 

O 

4. 
point 39 located in the axis of the port 2 which, 
as has baen Said, is coincident With the coininon 
center of the Scales and 25. 

In use, lay Sky Watch is held by the user in a 
position in which the disc C is Substantially per 
pendicular to the line of sight between the user's 
eye and Polaris, and in which the point 3 lies in 
that line of sight. While the discs and 23 may 
be made of any desired Slaterial, I prefer to con 
struct them of transparent in oldable plastic, 
Whereby the centering of the point 33 oil Poiaris 
is facilitated. The arrow S will be held in Sich 
a position that it points as nearly as possible to 
the South While the reading is take. 
The nuts 33 and 3S being loosened, the Ser 

now Selects any prominent fixed Star as a refer 
ence body, and adjusts the arm 28 to a position 
Such that the line 3: Will point, directly toward 
the Selected body. Now, holding the parts of the 
instrument in adjusted positions, the user reads 
the position of the line 3 & upon the Scale A 8. AS 
illustrated, that line coincides with the raior di 
Vision S of that Scale. 
Now, the user refers to his watch to determine 

Standard time at his point of observation; and 
adjusts the dial 23 to bring tie gradation. On 
the Scale 2A corresponding to that Watch time 
into registry with the line 33. When he has made 
this adjustinent, he tightens the nuts 33 and 36. 
This adjustinent of the parts has brought the 

reference line 25 On the dia. 23 into a position 
it. Which its points directly, When the instru 
Inent is held in the nanner above described, at 
the position in the sky which will be occupied, at 
nidnigiit, by the Selected star. If desired, the 
arm 23 may now he shifted radially inwardly, 
after loosening the nut 3S, and Secured in carry 
ing position. 
At any later time that night, the nut 33 re 

maining in caping position to hold the dial 23 
in its position of adjustinent relative to the dial 
f, if the instrument is held in the manner above 
described, and if the arm 28 is moved into a posi 
tion in which the line 3 points directly to Ward 
the Sarine selected star, the line 33 inay be read 
against the scale 24 to ascertain the exact stand 
ard time at the instant of reading. 
The rate of apparent movement of a fixed star 

about Polaris gains over mean Solar time at a 
rate of approximately one minute in Six hours. 
As has been said, the seale is graduated Uni 
formly, each of its four major divisions occupy 
ing an angular extent of fifteen degrees. Be 
cause daylight hours may be omitted from the 
scale 24, it is possible, in designing that Scale, to 
compensate for the ailove-mentioned gain, by 
making each major division of the Scale 24 Ocs 
cupy an angular extent of fifteen degrees, tWO 
minutes, thirty seconds. Because of that are 
rangement, tine readings made upon the Scale 24 
will be accurate, taking into account the above 
mentioned gain. 
The same gain produces, from day to day, a 

change in the apparent position of any fixed Star 
of approximately four minutes, the figure ordi 
narily used in astronomical calculations being 
three minutes, 55. Seconds. The error inherent 
in manipulation of my star Watch by the user 
Will probably amount to at least that nuch; and 
therefore, in most instances, it will not be worth 
while to make a compensating adjustment of the 
parts of my star watch each day. However, that 
inherent error will amount to less than ten min 
utes, according to my experience; and therefore 

of cross hairs 38 which cross hairs intersect at a 75 I prefer to provide, on the dial 0, an additional 
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scale 40, the divisions of which are spaced apart 
to an angular extent approximately equivalent 
to a time span of eleven minutes, forty-five Sec 
onds. In order to make accurate readings, from 
day to day, with my star watch, then, the time 
dial 23 should be adjusted, in a counter-clock 
Wise direction relative to the sky dial 0, to the 
extent of one graduation on the Scale 40 at the 
end of each third day. 

Alternatively, of course, the dial 23 may be re 
set, in the manner originally described above, each 
night or each Second or third night; but the pro 
vision of the scale 40 renders adjustment by ce 
lestial observation, from day to day, unnecessary. 
Preferably, an arrow 4 will be suitably marked 
on the dial 23 to indicate the direction in which 
the dial 23 should be adjusted, from day to day, 
to compensate for the above-mentioned gain. 

It is obvious that extremely accurate readings 
can be taken from the instrument of the present 
invention if the instrument is made upon a rela 
tively large scale, if it is supported upon a tripod 
or other standard for adjustment, and particul 
larly if Supplemental sighting devices are pro 
vided for use in connection therewith. But I 
have found that, even using the device in the 
simple form illustrated, holding it in my hand 
and adjusting its parts manually, the time read 
ingS taken therefrom are accurate Within four to 
seven minutes, in substantially all instances. Be 
cause of errors which inevitably creep into ad 
justments and/or readings, it will ordinarily be 
advisable to reset the dial 23, by a reading against 
Selected celestial bodies, at least once every two 
Weeks. 
Sun time varies between points on the earth, 

by an amount of approximately one hour for each 
15 degrees of longitude, or one minute for each 
fifteen angular minutes of longitude traveled 
east or West. Therefore, if the star Watch, hav 
ing been set with Standard time at one point, is 
carried east from that reference point, the dial 
23 must be adjusted in a counter-clockwise di 
rection to an extent corresponding to one minute 
of time for each fifteen minutes of longitude 
traveled if it is to remain in accord with standard 
time; and must be correspondingly adjusted in 
a clockwise direction to compensate for West 
Ward travel. 

It will be obvious that, at Will, the user may 5 
reset the instrument to read against a different 
fixed star in association with Polaris. So long 
as a reading is taken against the same star used 
as a reference in producing the initial setting of 
the parts of the device, however, accurate time 
determination will result. 

I have not overlooked the fact that Polaris is 
approximately one degree, two minutes removed 
from the true axis of the celestial sphere. Be 
cause the angle included between lines joining 
Polaris with the selected Star and with the true 
axis of the celestial Sphere remains a constant, 
the accuracy of my star watch is not affected by 
the eccentricity of Polaris. The initial Setting 
of the time dial 23 takes into account that eccen 
tricity. 
My star watch is a durable, inexpensive de 

vice for ascertaining approximate time, within 
very close tolerances, on Starlit nights and under 
conditions in which an expensive timepiece would 
be subject to possible damage or loss. For in 
stance, my star watch will not be damaged by 
immersion in water; and its loss will produce a 
minimum financial loSS not at all comparable with 
the loss of an expensive watch. Watches may 
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stop, as a result of carelessness or accident, 
whereas my star Watch can never run down and 
is always available to determine approximate 
time So long as stars are visible. If proper rec 
ords are kept or remembered, my star watch will 
Serve also as a calendar, because of the progres 
Sion of the time dial in a counter-clockwise di 
rection relative to the sky dial, from day to day, 
as above described. For children, learning the 
rudiments of camp life and life in the open, my 
star watch will have a substantial educational 
value, and will inspire an interest in, and at least 
a casual Study of, the heavenly bodies and their 
apparent movement upon fixed Orbits in the uni 
WeSe. 

I claim as my invention: 
1. In a device of the class described, a sky dial 

provided with a circular scale graduated into 
twenty-four major divisions each having an an 
gular extent of fifteen degrees, a time dial 
mounted for rotation relative to said sky dial 
about the center of Said scale, said time dial 
being provided with a scale including a reference 
point and a plurality of major graduations ar 
ranged on each side of said reference point upon 
an arc of a circle concentric with said first 
named Scale, each of the major divisions of said 
last-named Scale having an angular extent of 
fifteen degrees, two minutes, thirty seconds, and 
indicator means mounted for rotation relative to 
Said dials about the common center of said 
Scales, Said device being provided with a sight 
opening therethrough at said common center. 

2. The device of claim 1 in which said indica 
tor means comprises an arm shiftable in the di 
rection of its length transversely relative to said 
COmnon Center, between a position in which it 
projects radially beyond the outer periphery of 
the larger of said dials and a position in which 
Said arm is located wholly within such periphery. 

3. The device of claim 2 in which said arm is 
transparent and is provided with longitudinally 
extending reference means always truly radial 
relative to said common center, said reference 
neans Overlapping both said scales when said 
arm is in projected position. 

4. The device of claim 1 in which said sight 
opening is provided by a tubular post open from 
end to end, Said post providing a journal mount 
ing for Said relatively rotatable elements, and a 
collar mounted within said post intermediate 
the ends thereof and carrying a pair of cross 
hairs intersecting in the axis of said post, said 
axis coinciding with said common center. 

5. The device of claim 1 in which said sky 
dial is further provided with a further scale con 
centric with said first-named scale and cali 
brated to compensate for apparent movement of 
"fixed Stars' during the progress of the year. 

6. The device of claim 1 in which said sky 
dial is further provided with a further scale con 
centric with Said first-named scale, said further 
Scale extending through a full circle, and the 
angular Spacing between the calibrations of said 

5 Scale being approximately 360/121.75 degrees. 
7. In a device of the class described, a sky dial 

provided with a graduated circular scale and 
With a view port located at the center of said 
Scale, indicator means associated with said sky 
dial for Orienting the device relative to the visi 
ble celestial dome, a time dial assembled with 
Said sky dial for rotation relative thereto about 
Said center and provided with a graduated ar 
cuate Scale concentric with said first-named 
Scale, a pointer assembled with said dials for ro 
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tation relative thereto about said center and 
iadapted to be aimed at any selected celestial 
body when said sky dial is properly oriented and 
-positioned to permit the user to view Polaris 
through said view port, said time dial being : 
shiftable to align with said pointer that gradua 
tion of the times dial scale corresponding to the 
standard time at the moment of adjustment, and 
indicator means moving with Said tine dial rela 
'tive to said sky dial and positioned on said time 10 Number 
i dial to indicate the position which will be occu 
pied by said selected body at midnight, standard 
itime. 

8. The device-of-claim 7-in which said sky dial 
is provided with a further scale calibrated in is 
accordance with changes in the apparent posi 
tion of said body from day to day, whereby said 
indicator moving with said time dial may be 

S 
shifted, from day to day-to-compensate for such 
ichanges in-apparent position of Such body. 

HARRY.B. McGAN. 

REFERENCES CITED 
The following references are of record in the 

ifle of this patent: 
UNITED STATES PATENTS 

Name Date 
753,840 Barth et al. -------- Mar. 8, 1904 

1,620,980 Meacham ---------- Mar. 15, 1927 
1933,880 Tihenko ------------ Nov. 7, 1933 

OTHER REFERENCES 
Keuffel & Esser Co.'s Catalogue of 1909, 33rd 

edition, published by the Keuffel & Esser Co., 
pages 170 and 171. 

  


