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This invention relates to magnetic com-
passes and has for one of its objects to pro-
vide a novel manner of supporting the com-
- pass bowl so as to minimize the effect of jar
; or vibration on the magnetic needle.

Another object of the invention is to pro-
vide an improved manner of mounting the
compass on an instrument board or other
compass-carrying member. C

Still another object of the invention is to
provide improvements in a liquid compass
for compensating for the expansion and con-
traction of the liquid.
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Still other objects of the invention are to

15 improve magnetic compasses in various par-
ticulars all as will be more fully hereinafter
set forth. '

In order to give an understanding of the

invention I have illustrated in the drawings
20 a selected embodiment thereof which will
now be described after which the novel fea-
tures will be pointed out in the appended
claims. : _ .
Fig. 1isa front view of a compass embody-
25 ing my invention showing it mounted on a
dash or instrument board but with the cover
plate omitted;
Fig. 2 is a section on theline 2—2,Fig. 1;
Fig.3isa to%plan view with a part broken
30 out showing the construction and location
of the snubber pins;
" Fig. 4 is a perspective view of the compass
card; :
Fig. b is a view of the blank sheet of metal
from which the card is made.
My invention is herein jlustrated as ap-
_plied to a liquid compass, - that is, one In
which the compass card is enclosed in a bowl
which is filled with liquid and which has an
opening in one
dow through which the card may be ob-
served.
 In the drawings the bowl is indicated at 1
and it has a general spherical shape, it being
filled with a suitable liquid 2. 3 indicates
the compass card which is pivotally mounted

40

on a support 4 rising from the bottom of the -

bowl all as usual. This compass card has the
general construction illustrated in my co-

50 pending application Serial No. 219,633, filed

side covered by a glass win--

REISSUED

September 15fh, 1927, in that it is made from

‘a single piece of sheet metal which is cut out

and pressed to shape to provide the central
portion 5, the ribbed arms 6 extending radi-
ally from the central portion 5, the rim por- §8
tion 7 connecting the arms at their outer ends
and the depending skirt portion 8 on which
are marked the desired graduations. The
center portion 5 is formed. with a pivot pin

9 which forms a pivot for the structure. This 60
card supports two inagnetic members 10
which give it the desired magnetic prop-
ertles.

The bowl 1 is provided with an opening in
one side which is closed by a glass 11 through 65
which the card may be seen. I propose to
make the bowl 1 of sheet metal which is
pressed into the desired shape. The glass 11
is secured to an annular supporting ring 12
which is fitted into an opening formed in the 70
sheet metal body 1. This ring 12 has the,
flat face 13 standing in a plane at right angles
to the axis of the glass 11 and the glass is
provided at its periphery with a flange 14
having opposed ilat parallel faces, said faces
being in planes perpendicular to the axis of
the glass. These flat faces of the flange 14
are parallel with the flat face 13 of the ring

-y
[~}

The glass is clamped in position by a
clamping ring 15 which is secured to the
anchoring ring 12 by suitable screws 16 and
it is provided with a lip 17 that overlies the
flat faced flange 14 of the glass. A suitable
packing 18 will preferably be placed between 88
the glass and both the flat face 13 and the
lip 17. With this construction the clamping
pressure against the glass of the clamping
ring 15 is appiied through the lip 17 and is
in a direction at right angles to the flat faces 90
of the flanse 14, With this construction the
tendeney to break the glass due to clamping
oressure thereen is minimized so that it is
possible ¢ securs a perfectly tight joint at
the edge of tie glass without any special 93
Jdanger of breaking the glass.

T he compass bowl 1 is secured to and sup-
ported by a compass-supporting member,
herein shown as a plate 21, provided with two
bracket arms 19 and 20 between which the
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bowl 1 is received. 22 indicates felt or other
cushioning material interposed between the
bowl and the arms for the purpose of cush-
ioning the bowl and taking up shock or vi-
bration.

As a further means of cushioning the bowl
and absorbing shock and vibration and also
for maintaining the bowl in proper position

- I have provided the following means.

1N

Depending from the lower end of the bowl
is a centering pin 83 which is received in a

. relatively large recess 24 formed in the

15

bracket arm 19. This pin is connected to
the walls of the recess 24 by a centering and
shock-absorbing spring 25 which is in the
nature of a coiled spring having one end fas-
tened to the pin 23 and the other end fas-
tened to the wall of the recess 24. At the

- upper end of the bowl I provide two such
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pins, both of which are non-axially arranged.
These pins are indicated at 26 and 27 respec-
tively, each being rigidly anchored to the
bowl and each extending through a relatively
large opening 28 formed in the bracket arm
20. Each pin is held in position in the open-
ing by a coiled or spiral spring 29, one end of
which is fastened to the pin as shown at 46,
Fig. 3 and the other end of which is fastened

to a wall of the opening 28 as shown at 47..

The felt disks 22 absorb any vibration in a
vertical direction and prevent such vibration
from being transmitted to the compass bowl.
The pins 23, 26, 27 and the springs 25, 29 act
to absorb lateral vibration and with this
method of mounting the bowl the compass
card will be relatively unaffected by vibra-

" tion.
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Since the pin 23 is in the axial line of the
compass bowl it will ensure that the bowl is
properly centered and the pins 26, 27 limit
the oscillating or turning movement of the
bowl and also form shock-absorbing devices.

The compass and its supporting member
are mounted on a’ compass-carrying member
in such a way as to provide a substantially
flush mounting for the compass bowl. This
compass-carrying member may be of any de-
sired type or shape and in the drawing it is
shown as an instrument board 30.

The supporting plate 21 is secured to the
instrument board by suitable screws 31 and
as herein illustrated said plate is located on
the front of said board and the latter is pro-
vided with an opening 32 through which the
bracket arms 19 and 20 extend. The compass
bowl, therefore, is situated behind the instru-
ment board and the cuncavo-convex glass
member 11 projects slightly through the in-
strument board thus bringing the compass
substantially flush with the instrument board.
The opening 32 in the instrument board is
covered by a cover plate 33 which is provided
with a sight opening 34 through which the
compass may be readg. .

The compass is provided with suitable ad-
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justing disks 85 which are situated in axial
alignment. with the compass card and by

which compensating adjustments may be

made to compensate for the magnetic in-

fluence on the compass of any iron which may .

be located in the vicinity. The opening 32
in the instrument board 30 is formed with
the extension 36 which is located opposite
these disks so that when the cover plate is
removed as shown in Fig. 1 the compensating
disks are accessible for adjustment.

The bowls of compasses of this type are
usually filled with some liquid and one fea-
ture of my invention relates to a novel means
to compensate for the expansion and con-
traction of the liquid due to temperature
changes. The bowl is formed at its upper
end with the extension 37 to the top of which
the pins 26, 27 are secured. This extension is
divided by a diaphragm 38 into an upper
chamber 39 and a lower chamber 40, which
lower chamber communicates with the inte-
rior of the bowl through an opening 41.

The bowl 1 is filled with liquid but there
will preferably be air confined in the cham-
ber 40. :

The chamber 39 communicates with the
atmosphere through a port 42 and hence
there will always be atmospheric pressure in
said chamber. The diaphragm 38 is capable
of moving up and down as the pressure varies.
If the liquid 2 in the bowl expands due to a
rise in temperature such expansion will com-
press the air in the chamber 40 and will re-
sult in forcing the diaphragm 38 upwardly,
the compressing of the air and the upward
movement of the diaphragm being sufficient
to compensate for the expansion of the lig-
uid 2. In case the liquid contracts the ex-
pansion of the air confined in the chamber 40
and the resilience of the diaphragm will fol-
low the contraction. :

Thus with my invention the liquid in the
bowl 1 acts on the diaphragm through a body
of air. - This is of special. advantage in con-
nection with airplanes since airplanes are
apt to make rather rapid changes in eleva-
tion and hence will move relatively rapidly
from a zone of lighter air pressure to one of
heavier alr pressure and vice versa. The
confined body of air in the chamber 40.to-
gether with the action of the diaphragm com-
pensates for these changes in air pressure due
to varying altitudes so as fo maintain sub-

stantially uniform working conditions within i

the bowl. Since the chamber 40 which con-
tains the air bubble is located outside of the
bowl 1, said bubble will not be visible within
the bowl and hence the presence of the air in
the chamber 40 does not interfere with the

reading of the compass card. The presence

of the air, however, is quite advantageous be-
cause the air itself provides an elastic medi-
um which compensates to a certain extent
for any expansion of the liquid 2, anc. this air,
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together with the diaphragm 38, provides
complete compensation for any expansion
which may occur.

In forming the compass card I first print
the graduations on a piece of sheet metal
before it is died out or deformed and then
I place the metal in a suitable press and die
out the imprinted piece of sheet. metal to

- produce the proper blank and then bend this
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~ characters will appear on the disk in proper
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, the graduations

blank into the shape shown in Fig. 4.

In Fig. 5, 43 indicates a plece of sheet
metal from which the compass card is to be
made. The first operation is to imprint on
this the graduations as shown at 44.. This
operation of printing or impressing the
graduations on a plain piece of metal is a
relatively simple one, much more simple than
printing or impressing them on a circular
piece such as the completed card is. After
have been imprinted on the
plain piece of sheet metal 43 then it is sub-
jected to the action of a punch press and is
cut into disk form along the line 45 and is
also punched to produce the arms 6 and
central portion 5 as shown in dotted lines
Fig. 5. At the same time or subsequently
the blank is subjected to the action of dies
which form the strengthening ribs in the
arms 6 and also bend the graduated portion
of the disk downwardly to form the depend-
ing skirt.

Tn order that the graduations may appear
correctly and without distortion in the com-
pleted card I propose to print them on the
sheet 43 in a slightly distorted manner. The
characters are printed so that they are wider
at the bottom than at the top. When the
sheet metal is subjected to the action of the
forming dies to bend the skirt portion into
the desired form there will be a distortion of
the graduated portion of the disk which will
correct or compensate for the distortion orig-
inally given to the characters. As a result the

shape and without any distortion. :

I propose to use for the magnet bars 10 a
cobalt steel because of its properties. The
use of cobalt steel for this purpose renders
the magnet more sensitive and accurate.

T claim: S '

1. In a compass, the combination with a
supporting member having two supporting
arms, of a compass bowl having a compass
card therein retained between said arms, one
of said arms having an opening situated ax-
ially of the compass card and the other hav-
ing two openings situated non-axially of the
card, a centering pin carried by the compass
bowl and entering the axial opening, two
steadying pins rigid with the compass bowl
and entering the other openings, and a coiled
or spiral spring encircling each pin and yield-
ingly connecting it to the corresponding sup-
porting arm.

2. The combination with an instrument

- opening
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board having an opening,
plate secured to the front of the board, said
plate having supporting arms extending
through the opening of said board and also
having a sight opening between the arms and
in line with the opening in the instrument
board, a compass bowl secured to said arms
and situated at the rear of the instrument
board, the wall of the bowl opposite said
being transparent, and a magneti-
cally-controlled compass card, within said
bowl.

3. The combination with an instrument
board having an opening, of a supporting
plate secured to the front of the board, said
plate having supporting arms extending
through the opening of said board and also
having a sight opening between the arms, a

- compass bowl secured to said arms, the wall
of the bowl adjacent said opening being *©

transparent, a cover plate secured to.the sup-

.

‘porting plate and covering the latter, said

cover plate also having a sight opening
through which the transparent wall of the
bowl is visible. '
4. The combination with an instrument
board having an opening, of a supporting
plate secuved to the board and having sup-
porting armns and also having a sight open-
ing between the arms and in line with the
opening in the instrument board, a compass

‘bowl situated in the rear of the instrument

board and secured to said arms, the wall of
the bowl opposite said openings being trans-

arent and being convexly curved and pro-
jecting slightly through said openings, and
a magnetically-controlled compass card with-
in the bowl and visible through the transpar-
ent portion thereof. _

5. The combination with an instrument
board having an opening, of a supporting
plate secured to the instrument board, said
plate having supporting arms and an open-
ing between said arms in line with the open-
ing of the instrument board, a compass bowl

of a supporting ‘
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secured to said arms and situated in the rear -

of the instrument board, said compass bowl
having a general spherical shape and the
portion of the wall thereof opposite said
openings being transparent -and’ projecting
slightly through said openings, and a mag-
netically-controlled compass card within the
bowl visible through the transparent portion
thereof. - :

6. A compass comprising a compass bowl
containing liquid and having a window on
one side, said bowl having on its upper, side
an extension divided by a flexble diaphragm
into two chambers, both situated outside of
the bowl, and one of which communicates
with the interior of the bowl and contains
air and the other of which communicates
with the atmosphere, and a compass card in
said bowl, the air in the first-named cham-
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ber and thé flexible diaphragm co-oberating

to compensate for expansion and contraction

of the liquid in the bowl. -
7. The combination with a compass-carry-
ing member having an opening, of a support-
ing member secured to the compass-carrying
member, a compass bowl mounted on the sup-

‘porting member and situated in the rear of

the compass-carrying member and visible
through said opening, the wall of the com-
pass bowl which is thus visible through said
opening in the compass-carrying member be-
ing transparent and convexly curved, and a
magnétically-controlled compass card with-
in the bowl which is visible through the trans-
parent wall thereof. -

“In testimony whereof, I have signed my

- name to this specification.
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