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To all whom it may concern:

Be it known that I, Fraxx Hrrrziegr, a
citizen of the United States, residing in the
city and county of Denver and State of
Colorado, have invented certain new and
useful Improvements in Mountain and Min-
ing Transils; and I do declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to the
figures of reference marked thereon, which
form a part of this specification.

My invention relates to improvements in
surveyors® transits more especially adapted
for use in mountain and mining work where
it often becomes necessary to sight either
npwardly or downwardly in a vertical line
ontside of or beyond the vernier plate.

In my improvement the U-standard car-
rying the telescope is slidably adjustable
upon the vernier plate to a sufficient degree
to throw the telescope, when in a vertical
position, outside of the vernier plate, mak-
ing it practicable to sight vertically either
upwardly or downwardly.

Having briefly outlined my improved con-
struction, as well as the principal function
it is intended to perform, I will proceed to
describe the same in detall, reference being
made to the accompanying drawing in which
is illustrated an embodiment thereof.

In this drawing, Figure 1 is a side eleva-
tion of a transit equipped with my improve-
ments. The U-standard being shown in the
ordinary or regular position with the tele-
scope in a horizontal plane. Tig. 2 is a
similar view with the U-standard adjusted
for vertical sighting beyond the vernier
plate and with the telescope in a vertical
position. Fig. 3 is a top plan view of the
compass in detail. Fig. 4 is a section taken
through the vernier plate cutting the com-
pass transversely. Fig. b is a fragmentary
detail view looking at the base of the U-
standard from one side, and illustrating a
spring which serves to maintain the stand-
ard in its proper position upon the plate; in
other words, serving to take up any lost
motion due to the possible wear of the parts.
This view is obtained by looking in the
dirvection of arrow 5 Fig. 7, the angle guide
plate being broken away. Ifig. 6 is a section
taken through the vernier plate in the rear
of the standard, the latter being shown in

elevation and partly broken away. Tig. 7
is a vertical section taken transversely
through the base of the U-standard cutting
the vernier plate. Fig. 8 is a horizontal
section taken on the line 8—8 Fig. 7 looking
downwardly.

60

The same reference characters indicate the

same parts in all the views.

Let the numeral 5 designate the base of
the instrument which is provided with the
usual leveling screws 6, the base being adapt-
ed to be mounted upon a tripod 7, as is
usual with instruments of this class. Suit-
ably mounted upon the base 5 is the vernier
plate 8, which is centrally provided with a
raised reinforcement 9, in which is formed a
groove 10 having lateral extensions 12,
adapted to receive tongues 13 formed upon
opposite sides of a block 14 inserted in an
opening 15 formed in the base of the U-stand-
ard 22, the portion of this block which
enters the groove of the vernier plate being
provided with an unthreaded opening
through which a feed screw 16 passes, the
said screw being journaled in the opposite
extremities of the central reinforcement 9.
This screw passes through a nut 17 formed
integral with the base of the U-standard.
By turning the feed screw the standard is
caused to travel either forwardly or rear-
wardly, as may be desired, by virtue of the
engagement of the screw with the nut 17.
One extremity of the feed screw is provided
with a head 18, polygonal in cross section
and adapted to receive a milled head 19,
which is provided with a screw whose inner
extremity is adapted to enter a threaded
opening formed in the extremity 18 of the
screw. The object of this milled head is to
facilitate the operation of the feed screw
during the adjustment of the U-standard.
The extremity of the feed screw, opposite
that to which the milled head is attached, is
provided with a retaining screw 20 which
engages a shouldered recess formed in the
vernier plate to prevent longitudinal move-
ment of the screw in one direction, its op-
posite extremity being provided with a col-
lIar 21 to prevent movement in the opposite
direction.

. The base of the standard is recessed to re-

“ceive the central reinforcement 9 of the ver-

nier plate, whereby depending projections
93 are formed which engage the remforce-
ment on opposite sides, and are also provided
with lateral projections 24 extending out-
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wardly from the parts 23 and engaging the
upper surface of the body of the plate 8.

In order to maintain the U-standard se-
curely in place, retaining strips 25 are ap-
plied to the upper surface of the plate on
opposite sides of the parts 28. These strips
are angular in cross section, their inner por-
tions overlapping the outwardly projecting
parts 24 of the base of the standard. These
parts are recessed, as shown at 26, to receive
bow-shaped leaf springs 27. The extremi-
ties of these springs rest in the bottom of
the recess 26, while their upper curved por-
tions are tangent to the lower surface of the
overlapping parts of the retaining strips.
These springs ave under sufficient tension
when the parts are assembled to take up any
possible lost motion due to the wear of the
parts resulting from the use of the instru-
ment. It will be understood that during the
adjustment of the U-standard, for the pur-
pose heretofore explained, these springs
travel with the standard, while their curved
or bowed portions rub upon the adjacent
surfaces of the retaining plates 25.

The clamp block 14, carried by the base
of the U-standard aforesaid, is provided
with a transverse opening 28, through which
passes a locking spindle 29 having a manipu-
lating crank 30 at one extremity, while its
opposite extremity 82 is threaded to receive
a nut 31. The central portion of this spin-
dle 83 is cut away to make it eccentric to
the body of the spindle on opposite sides, or
the portions which form the journals of the
spindle, and engaging openings 34, formed
in the base of the standard on opposite sides
of the opening 28 of the said block. The
top of the block 14 is provided with a ver-
tically disposed opening communicating
with the transverse opening 28. A screw 35
1s threaded in the said vertically disposed
opening, and is adapted to engage the part
33, of the locking spindle when the latter is
properly adjusted. As this screw is ver-
tically adjustable in the block, it may be ar-
ranged to take up any lost motion due to the
wear of the parts during use. The opening
15 formed in the base of the standard, as
heretofore explained, is closed at the top by
a plate 36, which is secured to the standard
by suitable fastening devices as screws 37.
This plate is readily removable for the pur-
pose of adjusting the screw 35, which is pro-
vided with a slot in its upper extremity, for
the purpose.

In the upper part of the U-standard the
telescope 38 is mounted to rotate upon a
horizontal axis in the usual manner. In
the lower part of the base of the standard is
formed a transverse opening 39, in which is
located the bubble or glass spirit-tube 40
used for leveling purposes. This tube is
inclosed in a metal casing 41 whose extremi-
ties beyond the bubble are provided with
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openings for adjusting screws 42, which are
passedd through the said openings and
threaded into small Ings or brackets 43 with
which the body of the standard is provided.
This feature 1s important with a slidable
standard transit, since the sliding parts and
the ways engaged thereby, are liable to be-
come worn by movement whereby it may
become necessary to readjust or relevel the
instrument after the position of the stand-
ard has been changed from that shown in
Fig. 1 to that shown in Fig. 2 or vice versa;
and this becomes practicable by virtue of the
fact that the sfandard carries the bubble
with it, while in the ordinary form of con-
struction, the bubble is mounted upon the
vernier plate.

The compass 44 is provided on one side
with an angle clip 45, having a bottom
flange 46 adapted to engage the upper sur-
face of the angle strip 25 on one side of the
sliding base of the standard. On the oppo-
site side the compass is provided with a
perforated lug 47 through which passes the
plain portion 48 of a screw 49 whose lower
portion is threaded, as shown at 50, to enter
a threaded opening 51, formed in one of the
angle strips 23, which are secured to the top
of the vernier plate in any suitable manner,
as heretofore explained. '

The location of the compass, when the
standard is in the position shown in Tig. 1,
or when the axis of the telescope is in a ver-
tical plane passed through the center of the
vernier plate, is in the front of the standard.
When, however, it becomes necessary to ad-
just the standard to the position shown in
Fig. 2, or for the purpose of using the tele-
scope for vertical sighting beyond the base
of the vernier plate, the compass is removed
from the position shown in Fig. 1 by simply
locsening the screw 49 and Lifting it from
the plate. This action leaves the path of
the standard free for forward travel and it
may be adjusted to the position shown in
IMig. 2 by simply turning the feed screw 16
in the proper direction for the purpose, the
base of the standard sliding freely within
the guide straps during such adjustment.
As soon as the standard is in the position
shown in Iig. 2, the compass may be re-
placed upon the vernier plate, in the rear of
the standard, as also shown in Fig. 2.

In order to use the instrument for ver-
tical sighting, or when the telescope and its
standard are in the position shown in Fig.
2, it is necessary that a counterpoise or
counterbalance weight 52 be employed.
This weight is of suitable mass and is con-
nected with the extremity of the feed screw
remote from the location of the standard
when the latter is in the adjusted position,
or that shown in Fig. 2. Tn order to apply
the counterpoise, the milled head 19 is re-
moved, and a bushing 53 applied to the ex-
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tremity 18 of the feed screw, the bushing
having an opening polygonal in cross sec-
tion, to receive the polygonal extremity 18
of the screw. The counterpoise, which is
provided with an opening to fit the bushing,
1s then slipped thereupon. The exterior
surface of the bushing is cylindrical, and the
opening in the counterpoise is of correspond-
ing shape. A retaining screw 54 is thread-
ed into the extremity 53 of the feed screw,
to lock the bushing in place. The counter-
poise may be turned upon the cylindrical
bushing in order to throw it to one side, if
this should be necessary or desirable while
using the instrument.

The ways formed by the guide strips 23,
in which the parts 24 of the base of the
U-standard slide, are closed at their oppo-
site extremities by stop plates 55 secured to
the edges of the vernier plate by means of
suitable fastening devices 56. When the
standard is adjusted to its limit of forward
movement, as shown in Fig. 2, it engages
forward stop plates 55, hence these plates
determine the proper adjustment of the
standard when it is desired to use the tele-
scope for vertical sighting in a line beyond
the vernier plate. Furthermore, when the
standard is adjusted to bring the telescope
into the proper position for general use, as
illustrated in Fig. 1, the base of the stand-
ard engages the rearward stop plates 55.
By virtue of this arrangement no difficulty
is experienced in the proper adjustment of
the standard.

From the foregoing description the use
and operation of my improved instrument
will be readily understood. When the tele-
scope 1s to be used in the usual way, the
standard is in the position shown in Fig. 1,
and sights may be taken either in a hori-
zontal line or in lines varying considerably
with the horizontal in either direction.

Having thus described my invention, what
I claim 1s:

1. In a transit, the combination with the
vernier plate, of a standard and a telescope
mounted thereon, the standard being slid-
ably mounted upon the vernier plate to per-
mit the telescope when the standard is prop-
erly adjusted to occupy a position for verti-
cal sighting, either upwardly or down-
wardly, beyond the periphery of the vernier
plate, substantially as described.

9. The combination in a transit of a ver-
nier plate and a movable telescope-support-
ing standard, said standard being slidably
mounted upon said vernier plate.

3. The combination in a transit, of a ver-
nier plate, a U-standard, a telescope mount-
ed thereon, the standard being slidably
mounted upon the vernier plate, and means
for causing the standard to move forwardly
and rearwardly thereon, for the purpose set
forth.

8

4. The combination in a transit, of a ver-
nier plate, a telescope-supporting standard
slidably mounted on the vernier plate, the
latter being equipped with a counterpoise
detachably connected therewith for the pur-
pose of balancing the structure when the
standard is adjusted for vertical sighting,
except for the counterpoise, substantially as
described.

5. The combination in a transit, of a ver-
nier plate, a telescope-supporting standard
slidably mounted on the vernier plate, a feed
screw journaled on the said plate, and a con-
nection between the feed screw and the
standard whereby, as the screw is turned, the
standard may be moved on the plate in the
one direction or the other, substantially as
described.

6. The combination in a transit, of a ver-
nier plate, telescope-supporting standard
whose base is provided with a depending
nut, the standard being mounted to slide
upon the vernier plate, and a feed screw
journaled in the said plate and engaging the
nut of the standard for purposes of adjust-
ment, substantially as described.

7. The combination in a transit, of a ver-
nier plate, a telescope-supporting standard
whose base is provided with a depending
nut, the vernier plate having a groove into
which the said nut projects, a feed screw
journaled in the said plate and passing
through the threaded opening of the nut, a
block inserted in a recess formed in the base
of the standard and slidable in the groove of
the said plate, the said block having laterally
disposed tongues engaging counter grooves
formed on opposite sides of the main groove,
a locking spindle passed transversely through
the said block and the base of the standard
on opposite sides of the block, the central
portion of the spindle being cut away, where-
by it is eccentric to the journal portions of
the spindle on opposite sides, and a verti-
cally disposed screw inserted in a threaded
opening formed in the top of the block and
adapted to engage the central portion of the
spindle when the latter is properly adjusted,
substantially as described.

8. The combination in a transit, of a ver-
nier plate, a telescope-supporting standard,
siidably mounted on said plate, a. screw con-
nected in operative relation with the stand-
ard for causing the latter to move back and
forth upon the said plate, and a spindle ec-
centrically mounted for locking the standard
upon the plate, substantially as described.

9. The combination in a transit, of a ver-
nier plate, a telescope-supporting standard,
slidably mounted on said plate, a block for
connecting the standard in operative relation
with the plate, and a locking spindle, co-
operating with the said block, for taking up
the lost motion between the standard and the
plate, substantially as described.
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10. The combination in a transit, of a ver-
nier plate, a telescope-supporting standard,

slidably mounted on said plate, a block en- |
gaging a groove formed in the plate, where- !

by the standard is connected in operative re-
lation with the plate, and a locking spindle,
passed through the said block and the base
of saupport, for taking up lost motion be-
tween the standard and the plate, substan-
tially as deseribed. ,

11. The combination in a transit, of a ver-
nier plate, a telescope-supporting standard,
mounted to travel on the said plate, a nut de-
pending from the base of the said standard,
and engaging a groove formed in the said
plate, a block inserted in the base of the
standard, and projecting into the said
groove, whereby the standard and the plate
are connected in operative relation, and a
feed screw, passed through an opening
formed in the said block, and engaging the
threaded opening of the nut, the screw being
journaled 1n the said plate, substantially as
described.

12. The combination in a transit, of a ver-
nier plate, a telescope-supporting standard,
slidably mounted on said plate, guide strips

mounted on opposite sides of the standard,
and bow shaped springs located in recesses |

946,602

formed in the base of the standard and en-
gaging the guide strips, substantially as de-
scribed.

13. The combination in a transit, of a ver-
nier plate, a telescope-supporting standard,
slidably mounted on said plate, guide strips
mounted on opposite sides of the standard,
and projecting inwardly above a portion of
the base of the standard on opposite sides,
and springs carried by the base of the stand-
ard and engaging the over-lapping parts of
the guide strips for the purpose set forth.

14. A transit, provided with a telescope-
supporting standard slidably mounted on
the vernier plate, a feed screw connected in
operative relation with the standard for
moving the latter back and forth upon the
plate, and a counterpoise connected with one
extremity of the feed screw for the purpose
of balancing the instrument, the counter-
poise being movably mounted on the feed
screw, substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

» FRANK HEITZLIER.
Witnesses:
Arvice L. Laxx,
A. Eserr O’Briex:
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