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To all Zulu On it in City concert: 
Be it known that I, CHRISTIAN L. BERGER, 

a citizen of the United States, residing at Bos 
ton, county of Suffolk, State of Massachusetts, 
have invented an Improvement in Equatorial 
Adapters for Mine-Surveying Instruments, of 
which the following description, in connection 
with the accompanying drawings, is a specifi 
cation, like letters on the drawings represent 
ing like parts. 
My invention is primarily intended as an 

improvement for mining-transits, although I 
do not limit it to this particular kind of tran 
sit, inasmuch as my invention is applicable 
to surveyors’ transits and indeed with slight 
modifications to engineers’ telescopes or to 
any measuring-telescope. 
The United States Government requires 

that all mining plants and public-land sur 
veys shall be run with reference to meridi 
ans, and it is therefore extremely desirable to 
have a transit by means of which the sur 
veyor may at any time find his meridian with 
out waiting for high noon or any other con 
dition usually considered necessary, and ac 
cordingly I have provided an equatorial 
adapter which can be attached in any suit 
able position to the ordinary mining or sur 
veying instrument, preferably vertically, over 
the main axis of the telescope of the latter, 
and by means of this adapter the desired re 
sults may be obtained. 
This “equatorial adapter,’ as I term it for 

convenience, may be used in any situation 
that the surveyor may find himself in and 
being exceedingly compact, light, and simple 
affords no inconvenience, but renders the 
mining-transit more universal and complete. 
My invention will be more particularly de 

scribed and its operation explained in the 
course of the following description, reference 
being had to the accompanying drawings, 
illustrative of one form of my invention, and 
the latter will be more particularly defined in 
the appended claims. 
In the drawings, Figure 1 shows in perspec 

tive my equatorial adapter applied to a usual 
mine-transit. Fig. 2 is an enlarged perspec 
tive view of the equatorial adapter. Fig. 3 
is a side elevation thereof. Fig. 4 is a detail 
in vertical longitudinal section. 

It will be observed that I have termed my 
invention an “equatorial adapter,’ one rea 
son therefor being to distinguish it from the 
ordinary equatorial attachments heretofore 
employed with certain surveying instru 
mentS. 
My invention does not reside in the equa 

torial telescope, but resides in providing 
means for adapting a single surveying in 
strument to both Solar and mining Work 
i.e., by my adapter one mining-transit may 
be used for ascertaining the meridian at any 
time of day, thereby enabling the operator to 
dispense with the usual Solar-telescope at 
tachment or instrument and do practically all 
his work with one instrument. 

55 

Referring to the drawings, it will be seen 
that I have shown in the drawings of this case 
an instrument of the general character shown 
in my United States Patent No. 559,117, dated 
April 28, 1896, said instrument comprising a 
stand c', vertical circle c, vernier c, main 
telescope c', and central post or vertical axis 
c, on which the auxiliary telescope is mount 
ed, this being one of that class of instruments 
in which two telescopes are used, the auxil 
iary telescope being mounted on the post c 
or on the end c of the horizontal axis of the 
main telescope for certain requirements of 
mine-surveying, as fully set forth in my said 
patent. 
The “equatorial adapter,’ as I have chosen 

to term the mechanism by means of which the 
transit is arranged to determine accurately 
the desired meridian, as will be presently ex 
plained, is mounted for convenience, proper 
balance, &c., on the end of the vertical post 
c, although this particular location is not 
vital, and includes the approximately par 
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allel plates did or other means for truly level 
ing the adapter, a polar axis or post d, and 
a declination axis or spindled at right angles 
to the axis d, the declination-axis being car 
ried by a bracket d", shown as extending rig 
idly from the upper end of the polar axis d', 
there being also herein shown a counterbal 
ance-weight d, a level d', and a clamping 
ring d", secured by a usual milled screw di 
and provided with a slow-motion screw d. 
The “plates’ (and by this term I include any 
leveling means) did are shown as adjusted 
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by means of thumb-screws d", working in the 
plated in opposition to springs d', bearing 
against said plate, and the heads of posts de 
pending through said plate from the plated, 
as is well understood. The declination axis 
or spindle d is threaded at its inner end di 
and provided with a shoulderd, (see Fig. 3,) 
bearing against the head d of the bracket 
d and preventing longitudinal movement of 
the axis relatively to said bracket, said axis 
being rotated by a thumb-nut d and locked 
against rotation by a check-nut di. The 
auxiliary telescope d" is provided on one side 
with a hub d to screw onto the end c of the 
main horizontal axis and also to receive the 
threaded end d' of the axis d, whereby the 
telescope is secured rigidly on said axis 
against the shoulder d8 thereof. 
Having thus explained the mechanical con 

struction of the present and preferred em 
bodiment of my adapter, I will now explain 
its operation. 

It being understood that the transit proper 
is in thorough adjustment and has been prop 
erly leveled, &c., as for ordinary work, the 
two telescopes are brought into perfect lon 
gitudinal alinement in the same vertical 
plane, and the auxiliary telescope is then 
clamped to the polar axis d' by means of the 
clamp d". The main telescope c is then set 
to the sun's declination and refraction for the 
particular day and hour (according to the 
proper tables) by means of the vertical arc or 
circle cand clamped in this angular position. 
Then the auxiliary telescope d is turned on 
its declination-axis d8 to a strictly-horizontal 
position, this position being determined by 
means of a level, (not shown,) and the aux 
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iliary telescope is then fastened in its truly 
horizontal position by means of the check-nut 
d, the opposing thumb-screws d' being used 
for the final adjustment in getting the true 
horizontal plane. Thereupon the main tel 
escope c is turned farther on its horizontal 
axis a distance corresponding to the colati 
tude of the particular place of observation, 
this distance or angle being read off on the ver 
tical circle c'. This brings the auxiliary tele 
scope into proper range with the sun, this be 
ing the object sought. The reason I call this 
feature of my invention an “adapter’ is be 
cause it is an intermediate device, whereby 
the ordinary auxiliary telescope of a mining 
instrument can be made to fill all the require 
ments of a solar telescope specifically made 
for that purpose. In other words, in an in 
strument of the kind shown in the drawings 
the usual auxiliary telescope may be used for 
vertical sighting or regular mine work and 
may also be used by means of the adapter for 
determining the meridian or for regular solar 
Work. 

I do not limit myself to the constructional 
details shown. 

Flaving described my invention, what I 
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claim as new, and desire to secure by Letters 
Patent, is 

1. The combination with a transit of the 
kind having a main telescope, an auxiliary 
telescope and a threaded fixed support mov 
able with said main telescope, of an equato 
rial adapter mounted on said threaded sup 
port and comprising a polar axis extending 
perpendicular to the plane including said tel 
escope and its horizontal axis, and a thread 
ed declination-axis extending at right angles 
to said polar axis and rotatable independently 
of said auxiliary telescope, for removably se 
curing said auxiliary telescope to said decli 
nation-axis, the threads of the fixed support, 
and of the declination-axis being the same 
size, substantially as described. 

2. The combination with a surveying in 
strument having a main telescope and an aux 
iliary telescope, the main telescope being pro 
vided with a threaded non-removable sup 
port movable there with, and the auxiliary 
telescope having a hub threaded to fit said 
support, of an equatorial adapter in the form 
of a detachable, independent device, capable 
of being used as an intermediary mechanism 
between the two telescopes, the said adapter 
including a polar axis, adjustable means for 
alining said axis perpendicular to the plane 
including said main telescope and its pivotal 
axis, a bracket extending laterally from said 
polar axis, and means at the free end of said 
bracket for removably mounting said auxil 
iary telescope thereon,’ substantially as de 
scribed. 

3. The combination with a surveying in 
strument having a main telescope and an aux 
iliary telescope, of an equatorial adapter in 
cluding a polar axis, means carried by the 
polar axis for alining said axis perpendicular 
to the plane including said main telescope and 
its pivotal axis, a bracket extending solely 
from one side of said polar axis, and an axis 
in the form of a threaded thumb-screw at the 
free end of said bracket for mounting said 
auxiliary telescope thereon for instant re 
moval when desired, substantially as de 
scribed. 

4. A solar adapter, having a declination 
axis comprising a spindle mounted to rotate 
in a bearing and having a threaded inner end 
extending beyond said bearing, a thumb-nut 
for retaining said spindle, and means for 
clamping said spindle against rotation, and 
a telescope having an internal thread to fit 
said threaded end of the spindle for securing 
the telescope on the spindle, substantially as 
described. . 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

CHRISTIAN L, BERGER. 
Witnesses: 

GEO. H. MAXWELL, 
JOHN C. EDWARDS. 
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