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Claims. 
The present invention relates to compasses and 

more particularly to means for supporting the 
Compass card thereof. 
One of the objects of the present invention is 

5 to provide in a magnetic compass of the liquid 
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type, a novel compass card structure whereby the 
effective weight of the card is substantially re 
duced by the buoyant effect of the liquid there 
On SO that rotation of the card. On its pivot due 
to vibrations and acceleration forces is substan 
tially eliminated. 
Another object is to provide in a magnetic com 

paSS Of the liquid type having its card pivoted 
On a jewel bearing, a novel compass card struc 
ture embodying a float disposed at the top of 
the card and arranged concentrically therewith 
and balanced with respect to the pivot of the 
card, whereby the buoyant effect of the liquid 
On the card Substantially reduces the effective 
weight thereof and hence reduces the pressure 
of the card pivot On the bearing to a substantial 
ly negligible value. 

Still another object of the invention is to pro 
vide in a magnetic compass of the class described, 
a novel compass card structure embodying a 
float disposed at the top of the card and a spring 
cooperating with the float and pivot of the card 
whereby the float substantially reduces the ef 
fective weight of the card and the spring serves 
as the sole support of the float and card on the 
pivot of the latter so that rotation of the card 
due to acceleration forces and vibration is sub 
stantially eliminated or prevented. 
The above and other objects and advantages 

of the invention will appear more fully herein 
after from a consideration of the detailed descrip 
tion which follows, taken together with the ac 
companying drawings wherein two embodiments 
Of the invention are illustrated. It is to be ex 
pressly understood, however, that the drawings 
are for purposes of illustration and description 
Only and are not to be construed as defining the 
limits of the invention, reference being had for 
this purpose to the appended claims. 

In the drawings wherein like reference char 
acters refer to like parts throughout the several 
WieWS: 

Fig. 1 is a vertical sectional view of a compass 
including one form of novel card supporting 
means embodying the present invention; 

Fig. 2 is an enlarged sectional view of another 
form of card structure embodying the invention; 

Fig. 3 is a perspective view of the spring em 
ployed for resiliently supporting the card struc 
ture; 

(C. 33-223) 
Fig. 4 is an enlarged sectional view of still 

another form of card structure embodying the 
invention; and 

Fig. 5 is a top view of the structure shown in 
Fig. 4. A. 

Referring to the drawings and more partic 
ularly to Fig. 1, there is disclosed one form of 
novel compass card structure embodying the 
present invention for use in a compass of the liq 
luid type. In the form shown, the compass com 
prises a container or compass bowl 4 which is 
provided with a cover glass 5 secured thereto in 
any suitable manner as by means of a clamping 
ring 6 and Screws . The compass may be of the 
panel type and mounted on an instrument panel 
8 in any suitable manner (not shown) so that 
the compass card may be viewed through the 
cover glass 5 which projects through an opening 
9 in the panel 8. The compass bowl 4 is filled 
with a Suitable liquid O such as kerosene or 
warniolene through a well having a closure 
member 2 which is arranged to be screwed into 
place. The wall is connected by a passage 
3 to the uppermost portion of the compass bowl 

so that the well serves as a bubble house in addi 
tion to its purpose as a filling opening, i. e., any 
bubbles accumulating in the upper portion of 
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the compass bowl will pass through the passage 
3 and into the well thereby leaving the liq 
uid Surrounding the compass card free from 
bubbles. 
Means are provided for Compensating the com 

pass for semi-circular deviation, such means be 
ing indicated generally by the reference numeral 
4. Since the compensating means may be of 
any known type and does not constitute part of 
the present invention a detailed description there 
of is unnecessary herein. 
Means are also provided for compensating for 

the expansion and contraction of the liquid fo 
due. to temperature changes and in the form 
shown said means comprise a bellows 5 extend 
ing into the compass bowl 4 and secured thereto 
by means of a nut 6. The interior of the bel 
lows is in communication with the atmosphere by 
means of an opening So that upon expansion 
of the liquid in the bowl due to increased tem 
perature, the bellows 5 are compressed and the 
air therewithin passed out through the opening 

7. Upon a contraction of the liquid due to a 
drop in temperature, air enters the bellows 
through the opening 7 thereby restoring the liq 
quid pressure within the compass bowl to pormal. 
A compass card 8 is pivotally mounted within 

the compass bowl on a pivot post 9 extending 
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2 
vertically from the bottom of the bowl and Se 
cured to the latter in any suitable manner as by 
means of threads 20. The card is in the form of a 
disc 2 having a downwardly and outwardly ex 
tending annular flange 22 on the exterior Sur 
face of which are inscribed compass graduations 
(not shown). The card is arranged so that it 
may be viewed through the cover glass 5 and 
a lubber's mark in the form of a curved member 
23 is provided for obtaining readings On the Card, 
said lubber's means being secured to the pivot 
Supporting member 24. 
The magnet elements are in the form of bar 

magnets 25 carried by the compass card by 
means of hooked members 26 secured to the card 
as indicated at 27 and projecting downwardly 
therefrom in order to bring the center of gravity 
of the card structure at or below the card pivot, 
or at any other suitable point depending upon 
the card construction employed. 
Means are now provided for reducing the effec 

tive weight of the compass card 8 and for pre 
venting transmission of vibrations from the Com 
pass bowl 4 through the post 9 or through the 
liquid in the eontainer to the compass card 8 
whereby rotation of the card due to acceleration 
forces and/or vibrations is substantially elimi 
nated or prevented. 
In the embodiment illustrated said means Com 

prise a float which is shown in Fig. 1 in the form 
of a solid member 28 made of Some Suitable 
floating material such as cork and in Fig. 2 in 
the form of an air-tight hollow member 29. The 
float, in both instances, may be secured to the 
card 8 preferably by the ends of the hooked 
members 26 and the under Side of the float is 
Substantially flat so as to rest evenly on the 
disc 2 of the compass card f8 and the upper 
side of the float is at a maximum height at the 
center of the card and tapers downwardly toward 
the periphery of the card. The compass card 
is supported on a jewel bearing 30 by means of 
a pivot 3f which extends through coincident 
Openings provided centrally of the disc 2 of the 
card and of the float and the upper end of the 
pivot abuts against a flat Spring 32 having its ends 
bent upon itself and secured to the float 28 or 
29 in any suitable manner so that the spring 
acts as the sole support for the float and card on 
the pivot 3f, the latter being capable of relative 
longitudinal sliding movement with respect to 
the float and card. Secured to the pivot 3 is 
an inverted cup-shaped member 33 which co 
operates with an inturned flange 34 of a two 
part cylindrical member 35 carried by the sup 
porting member 24, said flange 34 providing an 
Opening Smaller than the upper portion of the 
inverted cup-shaped member 33 thereby prevent 
ing the compass card 8 and its pivot 3 from be 
ing dislodged from the jewel bearing 30. 

It will be apparent from the foregoing con 
struction that by virtue of the shape and form 
of the float and its disposition at the top of the 
CompaSS Card centrally thereof, the effective 
Weight of the card is substantially reduced to 
any extent desired depending upon the size of 
the float, but preferably the float is of such size 
as to make the pressure of the pivot 3 on the 
bearing 30 almost negligible, thus materially re 
ducing the friction of the pivot and preventing 
excessive shocks on the bearing 30 by said pivot. 
Obviously, since the effective weight of the card 
is substantially reduced it will not be readily acted 
upon by acceleration forces so that turning of 
the card on its pivot due to such forces is also 

2,008,481 
substantially reduced. Inasmuch as the entire 
card structure is Supported Solely by means of 
the spring 32 against which the pivot 3 abuts, 
the latter being free to slide in the openings pro 
vided in the card and float, any vibrations which 
are imparted to the pivot post 9 and support 
member 24, are taken up by the spring 32 and, 
hence, prevented from being transmitted to the 
card 8. 

It may be desirable to further reduce the 
weight of the compass card and to this end the 
card structure may be constructed as shown in 
Fig. 4 wherein the central portion of the hori 
Zontal part of the car is cut away as shown at 36 
to form a relatively narrow horizontal ring 3 hav 
ing a downwardly and outwardly extending scale 
portion 38 and a relatively short annular flange 
39 extending inwardly from the lower edge of the 
scale portion 38 for reinforcing said edge. The 
card in this instance is preferably made of alumi 
num. Or other suitable light-weight material. 
The float in this embodiment is made up of two 

parts, namely, a hollow frusto-conical member 40 
Open at the base and having an annular flange 4f 
at said base, and a flat disc member 42 forming 
the base of the float, said frusto-conical member 
40 and said disc member 42 being soldered to 
gether at the flange 4 in order to make the in 
terior of the float air-tight. In order to provide 
for adequate soldering of the float the latter is 
preferably made of phosphor bronze or some other 
Suitable material which may be readily soldered. 
The float is then disposed on top of the card so as 
to cover the cut-away portion thereof and is se 
cured thereto by means of the hooked members 
26 which carry the magnets, 25 as in the embodi 
ment shown in Figs. 1 and 2. A sleeve 43 having 
a flange 44 at the upper end thereof is provided 
which extends through the float and is soldered 
to the latter in order to completely seal the float 
at the point where the sleeve extends there 
through. In this construction the ends of the 
Spring 32 are preferably secured to the flange 44. 
of the sleeve and the pivot 3 f is then slidably po 
sitioned within said sleeve 43 so as to have its 
upper end abut the body portion of the spring. 
The inverted cup-shaped member or dome 33 is 
then press-fitted on the sleeve 43 and is provided 
with an annular flange 45 at the top thereof 
which is arranged to abut against the under side 
of the disc member 42 of the float. The remainder 
of the structure which cooperates with the invert 
ed cup-shaped member 33 is the same as that 
shown in Figs. 1 and 2. 
There is thus provided a novel compass card 

structure whereby the effective weight of the 
card is substantially reduced to almost a negligible 
value and vibrations thereof prevented so that ro 
tation of the card which would otherwise occur 
due to such vibrations and due to acceleration 
forces is practically eliminated. 
Although three embodiments of the invention 

have been illustrated and described other changes 
in the form, construction and relative arrange 
ment of the parts, which will now appear to those 
skilled in the art, may be made without depart 
ing from the scope of the invention. Reference 
is, therefore, to be had to the appended claims for 
a definition of the limits of the invention. 
What is claimed is: 
1. In a magnetic compass of the liquid type hav 

ing a compass card pivotally mounted on a jewel 
bearing, the combination with said card, of a 
float disposed coaxially therewith, a pivot passing 
through the center of the card and float and 
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adapted for relative longitudinal movement with 
respect to said card and float, and a substantially 
flat spring having its ends bent upon itself and 
anchored on opposite sides of the opening from 
which the pivot projects so that the body of the 
spring is disposed over and on the upper end of 
the pivot of the card and constitutes the sole Sup 
port for the card and float on the pivot and on 
the bearing on which the pivot rests. 

2. In a magnetic compass of the liquid type hav 
ing a compaSS card pivotally mounted on a jewel 
bearing, the combination with said card of a float 
disposed on said card centrally thereof, a sleeve 
passing through the center of the float and rigidly 
Secured thereto, a pivot slidably positioned in 
Said sleeve, and a Substantially flat spring hav 
ing its ends bent upon itself and secured to the up 
per end of the sleeve so that the body of the spring 
is disposed directly over the upper end of the pivot 
and constitutes the sole support for the card and 
float on the pivot and on the bearing on which 
the pivot rests, said float being in the form of an 
air-tight hollow member. A 

3. In a magnetic compass of the liquid type, the 
combination of a compass card pivotally mounted 
on a jewel bearing, said card having the central 
portion thereof cut away to form a relatively nar 
row horizontal ring and having a downwardly and 
outwardly extending annular scale portion and a 
relatively short annular flange extending inwardly 
from the lower edge of the scale portion for rein 
forcing said edge, a hollow air-tight float dis 
posed on top of the card so as to cover the cut 
away portion of said card whereby the effective 
weight of the card is reduced to a substantially 
negligible value by the buoyant effect of the liquid 
On the float, a sleeve extending through the cen 
ter of the float and rigidly secured thereto, a pivot 
slidably positioned in said sleeve, and a substan 
tially flat spring having its ends bent upon itself 
and secured to said sleeve so that the body of the 
spring is disposed over and on the upper end of 
the pivot whereby said spring constitutes the sole 
support of the card and float on the sliding pivot 
for preventing vibrations from being transriitted 
to the card and float by the pivot. . 

4. In a magnetic compass of the liquid type, the 
combination of a compass card pivotally mounted 
on a jewel bearing, said card having the central 
portion thereof cut away and having a down 
Wardly and outwardly extending annular scale 
portion and a relatively short annular flange ex 
tending inwardly from the lower edge of the 
Scale portion for feinforcing said edge, a hollow 
air-tight float disposed coaxially with the cut 
away portion of the card and secured to said 
card at a plurality of points arranged circum 
ferentially on the card about the cut away por 
tion whereby the effective weight of the card is 
reduced to a Substantially negligible value by the 
buoyant effect of the liquid on the float, a sleeve 
extending through the body of the float at the 
center thereof and secured thereto, a pivot slid 
ably positioned in said sleeve, and a substantially 
flat spring having its ends bent upon itself and 
Secured to the upper end of the sleeve so that 
the body of the spring is disposed over and on 
the upper end of the pivot whereby said spring 

... constitutes the sole support of the card and float 
on the sliding pivot for preventing vibrations 
from being transmitted to the card and float by 
the pivot. 

5. In a magnetic compass of the liquid type, the 
combination of a compaSS card pivotally mounted 

3 
on a jewel bearing, said card having the central 
portion thereof cut away and having a down 
wardly extending scale portion, a hollow air 
tight float disposed coaxially with the cut away 
portion and formed of two parts one of which 
constitutes a plate secured to the card concen 
trically therewith in substantially the plane of 
the cut away portion of the card, and the other 
of which constitutes a cup-shaped member hav 
ing a horizontally extending flange at the pe 
riphery and secured to said plate thereby provid 
ing a closed air-tight and liquid-tight chamber 
whereby the effective weight of the card is re 
duced to a substantially negligible value by the 
buoyant effect of the liquid on the float, a sleeve 
extending through the body of the float at the 
center thereof and secured thereto, a pivot slid 
ably positioned in said sleeve, and a substantially 
flat spring having its ends bent upon itself and 
secured to the upper end of the sleeve so that 
the body of the spring is disposed over and on 
the upper end of the pivot whereby said Spring 
constitutes the sole support of the card and float 
on the sliding pivot for preventing vibrations 
from being transmitted to the card and float by 
the pivot. 
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6. In a magnetic compass of the liquid type, 
the combination of a compass card pivotally 
mounted on a jewel bearing, said card having 
the central portion thereof cut away and having 
a downwardly extending scale portion and a rela 
tively short annular flange extending inwardly 
from the lower edge of the scale portion for re 
inforcing said edge, a hollow air-tight float dis 
posed coaxially with the cut away portion" and 
formed of two parts one of which constitutes a 
flat plate secured to the card concentrically 
therewith in substantially the plane of the cut 
away portion of the card, and the other of which 
constitutes a cup-shaped member having a hori 
ZOntally extending annular flange at the periph 
ery thereof secured to said flat plate substantially 
at its periphery thereby providing a closed air 
tight and liquid-tight chamber, whereby the ef 
fective weight of the card is reduced to a Sub 
stantially negligible value by the buoyant effect 
of the liquid on the float, a sleeve extending 
through the body of the float at the center there 
of and rigidly secured thereto, a pivot slidably 
positioned in said sleeve, and a substantially flat 
spring having its ends bent upon itself and se 
cured to the upper end of the sleeve so that the 
body of the spring is disposed over and on the 
upper end of the pivot whereby said spring con 
stitutes the sole support of the card and float on 
the sliding pivot for preventing vibrations from 
being transmitted to the card and float by the 
pivot. 

7. In a magnetic compass of the liquid type 
having a compass card pivotally mounted on a 
jewel bearing, the combination with said card, of 
a float disposed coaxially therewith, a sleeve pass 
ing through the center of the float and rigidly 
secured thereto, a pivot slidably positioned in 
said sleeve, and a substantially flat spring having 
its ends bent upon itself and secured to the upper 
end of the sleeve So that the body of the Spring 
is disposed directly over the upper end of the 
pivot and constitutes the sole support for the 
card and float on the pivot and on the bearing on 
which the pivot rests. 

PHILIP F. WEBER. 
WALTER, E. DANKAU. 
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