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WALTER THORBUERN, OF SEATTLE, WASHINGTON.

HAND LEVEL AND ANGLING DEVICE.

Application filed January 9, 1828.

This invention relates to hand levels, and
particularly to hand levels in combination
with right angling devices.

The objects of the invention are to pro-
vide improvements in my instrument for
determining levels at points ahead of the
operator, and at the same time to establish
points at one side of the operator, as de-
seribed - in Letters Patent -of the United
States issued to me, No. 857,688, June 25,
1907.

Tn the use of such devices in the field by
surveyors and others, a light compact in-
strument is desired, and owing to the changes
of weather and temperature any glass sur-
faces frequently becomes clouded ; and with-
out glass coverings over the objective ends,
cdust lodges on the sight wires and reflecting
surfaces inside the case, so frequently re-
quiring the removal of parts from the case
for cleaning. Again in rough operations
in the field, the instruments sometimes are
dropped and the level vial slightly displaced
froin adjustment thereby, requiring the ele-
vation of either end of the vial cap by thin
shims, thus reducing the helding means for
threads on the vial cap screws.  Rough work
sometimes causes the horizontal refiector to
become cut of alignment, and so requiring
its adjustment, particularly in longitudinal
positions; the adjustment preferably made
with the reflector in position in the casing.
It is also important to have the inclined re-
flector of glass, with accurate means for re-
taining it in place. :

And it is among the objects of this inven-
tion, therefore, to provide an instrument ar:
ranged so that all its parts may be quickly
and easily removed and cleanéd, and all
parts easily, quickly, and  accurately ve-
placed. The horizontal reflector - adjusted
longitudinally while in pesition in its cas-
ing, and a reinforcing  plate provided be-
neath the vial cap, and the inclined reflector
beneath the vial constructed with a glass
face, held in position positively by suitable
clamp jaws. ' :

With these and other objects the invention
consists of novel combinations and arrange-
ment of parts hereinafter set out, and
claimed.

I have illustrated my invention by the
accompanying drawings, of which, Figure
1, is a perspective view of the imstrument
assembled. Figure 2 is a longitudinal view
in section, taken on a plane normally hori-
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zontal. Figure 3 is a longitudinal view in
section, taken on a plane at right angles to
the plane of Figure 2. And Figure 4 is
an enlarged detail view of the glass re-
fector, as mounted between jaw clamps and
held in an iaclined position in the instru-
ment. '

Like numerals on the different figures,
represent like parts. 5, is the straight por-
tion of the casing or tube preferably rec-
tangular in cross section, and of suitable
proportions to be easily carried in the pocket
of any user. 6, is an offset tube of similar
cross section and extending out from one
side of the tube 5, and closer to the peep
sight end thereof. A sleeve 7, is slidably
mounted in the outer end of 6, and held in
position by friction, but may be easily re-
moved by the operator for the cleaning of
a vertical wire 8, which is held rigidly
across the opening between the upper and
Tower walls of the sleeve.

Inside of and on the bottom of tube 5,
is positioned a slide 9, with an upturned end
10, the diameter of the tube, and an upper
and inwardly projected tongue 11, the free
end of which, normally tends to spring up-
ward, and when compressed and pushed into
position in the tube 5, aids in holding the
slide 9 in position. Both the slide and
tengue also 1mpinge against the inner sides
of the tube 5 and insure the slide retaining
its position in the tube. On the outside of
end piece 10 is fixed a cap 11’ of the same
dimensions as the outer measurements of the
tube 5, and thus it forms a shoulder and
prevents the plate 9 being pushed into the
tube beyond the predetermined position.  An
eye piece 12, is projected through both the
end piece 10 and cap 11/, and aids in hold-
ing the parts together by a riveted edge on
the ingide; the outer end of the eye piece 12
being enlarged to provide a holding means
for removal of the slide 9 when desired. A
small peep hole 18 extends through the eye
piece 12.

Upon the upper side of the slide 9 is ad-
justably positioned a plate 14 disposed par-
allel with the slide, and held in any pre-
determined position on the slide by clamp
screws 15, passing through slots 16 of the
plate and into the slide 9. On top of the
plate is'mounted- a block 17 held in position
by a pivot screw 18. The block has an up-
turned edge 19, and the ends 20 of the lat-
ter, bent toward each other to form clamp-
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ing means for holding secmely a horizontal
mirror 21, in an obhque position across the
plate, and opposma the opening through the
offset tube 6. The anfrular posﬁmn of the
mirror being adjusted by an eccentric head-
ed serew 22 operating m a slot 23 of the
block.

The plate 14 is adjusted longitudinally
on the slide 9 by a horizontal screw 24,
which meshes in a threaded lug 25 aflixed to
the plate. The outer end of the slide 9 i
upturned ‘md bifurcated to provide two
shoulders 26 between which the neck of the
secrew 24 votates. The screw has a collar
24" on the inner side of the shoulders, and
thus as the screw Is turned, the head and
collar of the screw on opposite sides of the
shoulders, acting as fulcrums, the plate 14
is moved in sither desived divection along i
the slide 9. As the head of the screw pro-
jects toward the open end of the tube, the
operator may insert a screw driver into the
tube and adjust the phte Whﬂe in position
in the tube. The screw 24 acting from its
center will not work loose, as is the case
when an eccentric screw is used for the
longitudinal adjustment

Suitable guide lugs 27 and 28 extend up
from the slide 9 thr ouOh slots 29 permitting
the plate to be adJusted longitudinally but
preventing any side motion. When the
plate is properly adjusted on the slide,
register line 30 1s marked across the top of
the lug 28 and extending out on the plate, so
that in event of rough usage or otherwise
the plate should become slightly moved, the
register lines would so indicate.

The ordinary vertical and horizontal cross
wires 81 and 32 are held in the outer end
of the casing, by a sleeve 33, slidably posi-
tioned into the, casing and frictionally held
therein by the contact of the outer surfaces
of the sleeve with inner surfaces of the cas-
ing, the position of the sleeve being deter-
mited b v lugs 84 carried by the sleeve and
extending out from the two s1dos thereof,

and which enter the sides of the casing
thrOLIOh slots 85, the lugs being pushed to
the inner ends of the slols and the relative
positions there remaining till the ooelmor
desires to remove the sleeve. The remova
is facilitated by suit abln enlarged heads 86
36, for the operator’s fingers on the outer
ends of the hws 34.

~ An inclined 1eﬁect0r 87 is carried and held
in position at the inner end of one side of
the sleeve 33, for determining the true hori-
zontal posmon of the instrument when in
use, in connection with a spirit Ievd 38
mounted above the reflector. As the me-
tallic face of the ordinary reflector soon
becomes farnbhed and lacks brightness
of a glass mirror, it has been found: advis-
able to use only glass therefor, and I have
provided a specml means for holding the

508
glass in positive position in fhe easing, and
vet permittinp the same to be ve Jﬂv re-

moved from the casing along with ﬂ‘e Cross
wires, to be cleaned at any “time when the
glass ID((V have Lecome clouded ov dust may
h have collected thereon or upon the wires.

As 1t 18 necessary to preserve an cpening
through the casing for the Tine of vision,
2 Narrow mirror is plULl ably used and on
one side of the casing only. This is :ecmo]y
held in position on the inclined end of a
block 39, with a top ctamp 40 attached and
O\tgndmg umw wwd and u(\vnw‘ua‘ over the
upper end of the mirror 87, which is posi-
tioned along the inclined face of the block
39. Ana d]mhbln clamp 41 is Lield on the
bottom of the bl()”lx by a screw 42 OL eratin
through a slot 43 in the clamp and meshing

in the bloah, with a guide luf‘ 44 attached
to the clamp 41 and e::tﬂnd*no mto a slot
5 in the block. The inner e&oe of the
mirror is narrower than the oufer dg , and
the reflecting side of the mirror s also
shorter than the rear side thereof, so that
the ends of the mirvor are beve Hed or slo ope
in two directions, and tlh extending ends
of the clamps are bent to contorm with the
ends of the mirror as shown n Figure 4.
Thus When ‘;be mirror is placed between the
ends of the clamps it is there held by dove-
tail contact both from sliding ferward from
the block, and from sliding inward from the
outside of the block, and the mirror is fur-
ther held from sliding outwa om its said
position by the adjoining wall of the sieeve
33, ‘lg&iubt which the bleck is adjustably
held | by screw 46 meshing in hole 47 in the
block. As glass is msﬂv proken it 1s dif-
ficult to force it tightly in position between
the jaws, but by means of the adjusting
screw 42 the lower clamp may be loosened
and the clamp moved bacl against the glass
and then tightened and the glass sx}mdy
held.

The spirit level vial 38, is held in poaltmn
above the inclined mirror in a cap 48; which
has ears 49, omendmo out from lower edge
of each end therect, with slots aO therein, by
adjustable clamp screws 51, As the casing
is preferably of thin material, the screws 51

J
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have but few holding threads therethrough,
and as the vial in the cap is sometimes

slightly shifted by rough usags, it becomes
necessary te adjust the cap 48 by raising
either end therect and placing shims there-
under, and as the gerew cannot pro.
trude beyond the inner face of the casing,
where it would prevent the sleeve from enter-
ing, this screw would have still less holding
contact with the threads in the top of the

casing if Daltlv raised for shims. And ip
order to meet the difficulties described 1 have
affixed a vily 52, securely to the top of the
casing ad]on, g the cap, which furnishes
additional holding threads for the cap
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screws, yet does not materially add to the
total weight of the device. Openings 53 and
54 ave provided through the top of the cas-
ing and rib respectively beneath the vial
cap, to permit the ordinary bubble 38" to
be reflected upon or from the inclined mirror
37 beneath.

The angular horizontal reflector 21 is be-

neath the line of vision projected through-
S o fw)

the hole 13 to the point where the wives 31
and 32 cross. And this reflector is normally
positioned at an angle of 45 degrees across

the tubes 5 and 6, when right angles are to
be determined with the instrument. And

when this reflector is so positioned the verti-
cal wire 8, in the offset end, will appear per-
pendicularly across the rveflector as a contin-
uation downward of the front vertical wire
31, Thus any object seen directly in front of
the instrument in line with vertical wire 31
will be exactly at right angles with any ob-
ject seen reflected through tube 6 from one
side and in line with the wire 8 reflected on
21 as a continuation downward of the front
wire 31. In event that such points at true
right angles should not appear in alignment
on the reflector, the operator will under-
ctand that the reflector is not correctly posi-
tioned, and snitable adjustment is made with
cither or both of the screws 22 and 26 as
conditions require.

The horizontal position of the tube 5 is
determined by the location of the bubble 38
reflected upon the inclined mirror 37, The
operator when holding his eye to the instru-
ment will see the horizontal cross wire 32,
ap to the point where it passes behind the
wirvor 37, will also see the reflection of the
bubble 38" on the inclined mirror, and when
the instrument is exactly level, the center of
the bubble will appear on the mirror as
exactly In line with the cross wire 32. If the
instrument is tilted in either direction lon-
gitudinally the bubble will be seen to move up
ot down on the inclined mirror face, and
disclose that the instrument is no longer
level. When the instrument 1s in a true level
posilion as determined by the horizontal
cross wire and reflected bubble, then any
point in front of the instrument on the same
level with the cross wire will be known to
be on the same level or elevation as the in-
strument. Thus the ordinary surveyor’s rod
ith markings thereon, when used with this
listance therefrom will de-
fevations as shown by the mark-
on the same level as the in-

right angles at the
) he topegraphy of
not prevent accurate use of
ent, for the tube may he retained

3

in its longitudinal level, but rotated on its
longitudinal axis so that points may be seen
and located through the offset tube at right
angles on levels higher or lower than the
projected line in front.

By suwitable angular adjustment of the
horizontal reflector 21, the operator may de-
termine accurately points at varicus angles,
such as diagonal lines for streets when so
formed and radial lines, and others as will
be readily understood by those skilled in the
art.

The diagrammatic lines on Figure 2 indi-

ate the respective points. Ag A, the point

where the operator sights through the hole
13, B, the point over the horizontal reflector
where the line of vision will pass when di-
rected to crossing point of the wires 31 and
32 and beyond to peint C. D, the line of
reflection from any outside point at right an-
gles opposite the offset tube and vertical
wire 8, both as reflected on the mirror 21 at
point B directly beneath the line from A
to C.

Having described my invention, I claim:

1. A combination level and angling de-
vice, with a view tube provided with a peep
sight opening at one end, and cross wires
at the other end, an offset tube opening from
one side with a removable sleeve therein
carring a vertical wire; a horizontal mir-
ror mounted above a plate the plate adjust-
ably held on a slide, a slide frictionally held
within and along the bottom of the first
mentioned tube, bifurcated ends on the slide
turned up to form a fulcrum, means for ad-
justing the mirror at various angles across
the tubes, and a threaded lug on the outer
end of the plate, a screw threaded into the
Ing, a collar on the screw at the inside of
the fulcrum and a head on the outer side
thereof, whereby the plate may be adjusted
longitudinally on the slide in the first men-
ioned tube.

2. A combination level and angling de-
vice, with a straight tube, provided with a
peep hole through one end thereof, and the
other end open, and an offset tube extend-
ing from one side of the straight tube, with
a vertical wire in the offset portion, a hori-
zontal mirror mounted above: the floor of
the tube on an angle for reflecting the said
vertical wire and objects beyond the same;
a sleeve frictionally held in the open end of
the straight tube with cross wires mounted
in the sleeve and removable therewith from
the tube, a block adjustably held on one side
of the sleeve, with an inclined mirror
mounted on the block at the inner end of the
sleeve, a fixed clamp on the top of the block
and an-adjustable clamp on the bottom of
the block, with the ends of the clamps ex-
tending beyond the face of the bloc%{ and
bent to conform with bevelled ends of the
inclined mirror, adjustable means for hold-
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ing the lower clamp against the block and
the lower end of the mirror, for retaining
the mirror in a predetermined position; and
a spirit level mounted above the inclined
mirror for determining the position of the
device.

3. In a combination hand level snd angling
device, with n straight sight tube, provided
with a peep hole in one end thereof, and crosg
wives at the other end, with an offsat sight
tube, and a vertical wire across the same
angular hovizontal veflector mounted in the
lower part of the straight tube for reflecting
the vertical wire and objects beyond the
same; with an inclined mirror mounted
across ene side of the straight tube near the
open end thereof, a reinforcing rib affixed
over the top wall of the straight tube above
the inclined mirror, the rib and wall pro-
vided with an opening therethrough; a cap,
with a spirit level and bubble mounted in
the cap above the opening,—the cap pro-
vided with slots in each end for adjusting
the same, with clamp screws mounted
through the slots and threaded through the
rib and into the top wall of the tube for
holding the cap in a perdetermined position;
said opening through the rib and wall be-
neath, directly above the inclined mirror,
for the reflection of the bubble on the in-
clined mirror for determining when the de-
vice is in a horizontal position.

. a
§

| 1,696,508

4. In combination, a hand level and an-
gling device, with a straight sight tube, pro-
vided with a peep hole at one end, a sleeve
slidably held in the other end, cross wires
mounted in the sleeve, an offset sight tube
from one side of the straight tube with a
vertical wire mounted across the open end
thereof, a horizontal veflecting mirror
mounted in the straight tube opposite the
offset opening and beneath the center there-
of, with means for adjusting the horizontal
mirror in angular positions, a plate sup-
porting the horizontal mirror, a lug on the
plate, with a screw threaded in the lug, the
screw provided with a head and collar, ful-
crum points in front of the plate against
which the collar and head of the screw are
operated for adjusting the horizontal mirror
longitudinally in the tube; a rib above the
straight tube a spirit level with a bubble
mounted on the rib, with an opening beneath
the level for the reflection of the bubble in
the level beneath, an inclined mirror in the
straight tube, beneath the opening, with a
block for supporting the inclined mirror,
clamps on the top and bottom of the block
with the ends thereof bent to conform to
beveled ends of the mirrox, the bottom clamp
adjustably held by a screw, for retaining the
inclined mirror in a predetermined position.

In testimony whereof T aflix my signature

' WALTER THORBURN.
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