J. H. COYNE
LIQUID LEVEL INDICATOR

June 10, 1924. 1,497,550

Filed Aug. 16, 1919 .

];\\\\\\\ z5

\
=m

1 ]

|

AN
7

‘.. =

N
O, 2

§ \ W7 w7
Y

o’

7,




5

10

3]
[==]

25

30

35

40

a5

Patented June 10, 1924.

UNITED STATES

1,497,550
PATENT OFFICE.

. JOHN H. COYNE, OF DETROIT, MICHIGAN, ASSIGNOR TO PACKARD MOTOR CAR COM-
PANY, OF DETROIT, MICHIGAN, A CORPORATION OF MICHIGAN.

LIQUID-LEVEL INDICATOR.

Application filed August 16, 1919,

To all whom it mdy concern.:

Be it known that 1, Jomx H. Coyng, a
subject of the King of Great Britain, and
resident of Detroit, Wayne County, State
of Michigan, have invented certain new and
useful Improvements in Liquid-Level In-
dicators, of which the following is a specifi-
cation.

This invention relates to liquid level in-
dicators and particularly to indicators that
are adapted to operate where more than one
liquid level is concerned.

A specific application of the invention is
shown in a motor vehicle gasoline tank in

5 which the indicator is connected to show the

amount of gasoline in a tank in which there
Is a partition extending upwardly part way
only from the bottom of the tank.

One of the well known forms of gasoline
tanks in use today on motor vehicles is that
in which the lower part of the tank is di-
vided as referred to above. This is for the
purpose of having a reserve supply of gaso-
line in the tank after the liquid has been
drawn from the upper part of the tank and
from one of the compartments. With any
of the indicators heretofore used with such
tanks, it has been impossible to correctly
determine the amount of gasoline in the
tank after the level falls below the top of
the partition. A single float only has been
used and that float, of course, must be ar-
ranged either on one side or the other of
the partition, so that it can only indicate the
liquid level on that side of the partition.
If the float happens to be in the compart-
ment that is to constitute the reserve, it will
not fall with the liquid level in the other
compartment and consequently will erro-
neously indicate that the gasoline in the
tank is level with the top of the partition.
On the other hand, if the float is not on the
reserve side of the partition, it will incor-
rectly indicate that the tank is empty, when,

as a matter of fact, there is a rveserve on the

other side of the partition.
One of the objects of the present inven-
tion is to provide a means for substantially

correctly indicating the amount of gasoline

or other liquid in a tank of the above de-
scription regardless of upon which side of
the partition the reserve supply is located.

Doubtless the invention is eapable of other
uses than the particular one herein specifi-
cally shown and described, and it will be
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understood that such other uses and
are clearly within its scope.

Referring to the drawings, which show
a particular embodiment of the invention:

Figure 1 represents a gasoline tank in
elevation, with parts broken away to show
the interior construction, and with an in-
dicator made in accordance with this in-
vention mounted in the tank;

Figure 2 is an enlarged vertical sectional
view of the gearing and connections of the
indicator; L '

Figure 3 is a vertical section substantially
on_the line 3—3 of Figure 2; ‘

Figure 4 is a transverse section on line
4—4 of Figure 3; and

Figure 5 is a plan view of the indicator
hand and dial on top of the tank.

A fuel tank is represented at 10 and is
formed with a partition 11 extending up-
wardly from the bottom of the tank, As
shown, this partition extends transversely
of the tank at the middle thereof to a point
about half way up from the bottom. This
provides two independent compartments, 12
and 13, at the sides of the partition 11.

The tank is formed with a filling open-
ing 14 and with outlets 15 and 16 from the
bottoms of the respective compartments.
These outlets connect with a supply line 17
through a switch valve 18 shown in section
in Figure 1. Tt will be seen that the valve
18 may be turned to connect either the out-
let 15 or the outlet 16 with the supply line
17, but when one is connected the other is
shut off. In Figure 1 the valve 18 is turned
to connect the outlet 16 with the supply line
17 and it will be understood that when all
of the liquid has been drawn from the com-
partment 13 a reserve supply will still be re-
tained in compartment 12 up to the top of -
the partition 11. This reserve supply may
be withdrawn by turning the valve 18 to
connect the outlet 15 with the supply 17.

It will be seen also that it is immaterial
in which position the valve 18 is when the
tank is refilled, as in either position one of
the compartments will act as a reserve sup-
ply. -
The liquid level indicator of this inven-
tion is shown in the form of a unit 19, which
may be inserted through an opening 20 in

objects

~the top of the tank 10 and connected to the

tank as by rivets 21. The unit comprises
a support 22 which may be a casting, and
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a dial 23 with suitable graduations thereon
is arranged in the top of this casting. An
indicating hand 24 is mounted on a verti-
cal shaft 25 in the support 22. The dial
and hand are shown particularly in Figure
5, while in Figure 2 the lower part of the
shaft 25 will be seen as extending down
through the support 22 and into an enlarged
part of that support, which is in the form
of . a casing 26. _

The two floats for operating the indicator
are supported by the casing 26, and the con-
nections between the floats and the shaft 25
are housed within the casing. The floats are
shown at 27 and 28 on arms 29 and 30 re-
spectively, which arms are connected to

ooscillating members 31 and 32 mounted in

- the casing 26. An oscillating device 33 is
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mounted: coaxially with the members 31 and

82, a pin 34 being provided for this pur-

pose. ‘ )
The oscillating device 33 has connections
both to the shaft 25 and to the members 31

and 32. The conmnection to the shaft 25 is

through a segment 35 on the device 33 and
a pinion 36 on the lower end of the shaft
95. Thus the shaft 25 is oscillated or ro-
tated and with it the hand 24 as the mem-
ber 33 is oscillated.  The connection to the
members 31 and 82 is in the nature of a
differential connection, the specific mecha-
nism shown being a bevel pinion 37 rota-
tively mounted on a pin 38 on the member
33, which pinion meshes with bevel gears 39
and 40 on the members 31 and 32 respec-
tively. 'This provides positive operating
connections from the floats 27 and 28 to the
indicating hand 24, so that certain move-
ments of the floats will produce certain
movements of the hand. Also, it will be
noted that the arms 29 and 30 extend in the
same direction from the axis of the mem-
bers to which they are connected, so that

as the floats rise or fall together a similar

movement of the gears 39 and 40 will be
produced. '

In operation, with the tank full of liquid,
the floats will be at their highest level, and,
of course, at the same level. The gearing
and the relative positions of the hand and
dial are such that when the floats are in
this position the hand will indicate on the
dial that the tank is full. As the liquid 1s
withdrawn from the tank down to the level
of the top of the partition 11, both floats
will fall to the liquid level and carry with
them the gears 39 and 40 and the pinion 37,
and thus oscillate the device 33 so that the
shaft 25 and its hand 24, through the geared
connection 35, 36, will be rotated or oscillat-
ed and the hand 24 will indicate the lower-

.ing of the liquid level down to the half way

mark on the dial.
- the switch valye 18 in the position shown

Trom that time on, with

in Figure 1, the liquid will be drawn from
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the compartment 13 only, and consequently
the float 27 will remain in its half way po-
sition and the float 28 will drop with the
liquid level in the compartment 13. In
dropping the float 28 will carry with it the
bevel gear 40, and since the float 27 and
its gear 39 remain stationary, the gear 40
will turn the pinion 37 and the latter will
run around the gear 39 so that the device
33 will be oscillated at approximately half
the speed of the gear 40. This will cause the
indicating hand 24 to move downwardly
more slowly than as if both floats were mov-
ing downwardly, and consequently when the
float 28 has reached the bottom of the com-
partment 13 the indicating hand will have
moved around to the position of one-quarter
full on the dial. If the valve 18 is then
turned so that the liquid will flow from com-
partment 12, float 27 will drop with the level
of liquid in that compartment and the gear
39 will operate the oscillating device 33
through the pinion 37, so that the indicating
hand 24 will move to the empty position
of the tank. TFrom this it will be seen that
the connections from the floats to the hand
are such that the hand will indicate the
amount of liquid in the tank as the level
drops down to the top of the partition 11
and from that point on will indicate the
sum of the amounts of liquid in the two com-
partments 12 and 13.

Although one specific embodiment of the
invention has been illustrated and described,
it will be understood that the invention is
capable of modification and that changes
and modifications in the construction and
in the arrangement of the cooperating parts
may be made without departing from the
spirit or scope of the invention as expressed
in the following claims.

What I claim and desire to secure by Let-
ters Patent is:— ‘

1. The combination with a motor vehicle
fuel tank divided into two compartments,
of a liguid level indicator comprising an
indicating hand located outside the tank,
a float in each compartment, and transmis-
sion mechanism within the tank, said mech-
anism including epicylic gearing between
the floats and hand rendering said hand re-
sponsive to the algebraic sum of the vertical
movements of said floats.

2. The combination with a motor vehicle
fuel tank having a partition therein divid-
ing the lower part thereof into two com-
partments, of a liquid level indicator com-
prising an indicating hand located outside
the tank, a float on each side of the plane
of said partition, and transmission mech-
anism within the tank, said mechanism in-
cluding differential gearing between the
floats and hand rendering said hand re-
sponsive to the algebraic sum of the ver-
tical movements of said floats.
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3. The combination with a tank di-
vided into two compartments, of a liquid
level indicator comprising an indicating
hand located outside the tank, a float in
each compartment; and a transmission mech-
anism within the tank, said mechanism in-
cluding differential gearing between the
floats and hand rendering said hand rve-
sponsive to the algebraic sum of the ver-
tical movements of said floats.

4. The combination with a tank having
a partition therein dividing the lower part
thereof into two compartments of substan-
tially equal volume, of a liquid level indi-
cator comprising an indicating hand located
outside the tank, a float in each compart-
ment, and a transmission mechanism within
the tank, said mechanism including epicyclic
gearing between the floats and hand render-
ing sald hand responsive to the algebraic
sum of all vertical movements of both floats.

5. The combination with a tank having
a partition therein dividing the lower part
thereof into two compartments, of a liquid
level indicator comprising an indicating
hand located outside said tank, a shaft con-
nected to said hand and projecting into said
tank, a gear on the projecting end of said
shaft, a second shaft supported transversely
to said first shaft, a gear segment pivoted on
said second shaft meshing with said gear,
a planetary pinion revolubly mounted on
a bearing rigid with said gear segment, two
equal gears mounted on said second shaft

5 and meshing with opposite sides of said

pinion, an arm operably connected with
each of said last mentioned gears, and a
float on the outer end of each arm, the floats
being located on the opposite sides of the
said partition.

6. The combination with a tank having
a central partition therein dividing the
lower part thereof into two compartments
of substantially equal volume, of a liquid
level indicator comprising an indicating
hand located outside said tank, a shaft con-
nected to said hand and projecting into
said tank, a bevel gear on the end of said
shaft, a second shaft supported at right
angles to said first shaft, a bevel segment
pivoted on said second shaft meshing with
said bevel gear, a planetary bevel pinion rey-
olubly mounted on a bearing rigid with said
bevel segment, two equal bevel gears mount-
ed on said second shaft meshing with oppo-
site sides of said bevel pinion, an arm rigid
with each of said last mentioned bevel gears,
and a float on the outer end of each arm,
sald floats being located on opposite sides
of said partition.

7. The combination with a tank having a
partition therein dividing the lower part
thereof into two compartments, of a Liguid
level indicator comprising a support mount-
ed in an aperture in the upper part of said

G

tank, an indicator carried at the upper end
of said; support, a shaft journaled in said
support having connection between the upper
end thereof and said indicator, a pair of
crank arms having floats connected to their
outer ends, said floats being located on the
opposite sides of said partition, and dif-
ferential gearing connecting the inner ends
of said crank arms to the lower end of said
shaft, : '

8. The combination with a tank having
a partition therein, of a liquid level indi-
cator comprising a casing mounted in an
aperture in the upper part of the tank and
consisting of an elongated hollow member
tevminating in a housing at each end, an
indicator hand mounted in the upper hous-
ing, a shaft in said hollow member having
connection between the upper end thereof
and said indicator, a pair of arms pivoted
transversely in said lower housing having
floats connected to their outer ends, said
floats being located on opposite sides of said
partition, and differential gearing in said
lower housing conmecting said arms with
the lower end of said shaft operating to
render said indicator hand responsive to the
vertical movements of each float irrespec-
tive of the movements of the other float.

9. The combination with a tank having a
partition therein dividing the lower part
thereof into two compartments, of a Liquid
level indicator comprising a casing mounted
in an aperture in the upper part of the tank
and consisting of an elongated hollow mem-
ber terminating in a housing at each end,
said casing being in substantial alignment
with said partition, an indicator hand
mounted in the upper housing, a shaft ro-
tatable in said hollow member and having
connection between its upper end and said
indicator a pair of arms pivoted in said
lower housing on a transverse axis, floats
connected to said arms and located on oppo-
site sides of said partition, and epicyeclic
gearing in said lower housing connecting
said arms with the lower end of said shaft.

10. The combination with a motor ve-
hicle fuel tank divided into two compart-
ments; of a liquid level indicator compris-
ing an indicating member visible from the
outside of the tank, a float in each com-
partment, and transmission mechanism be-
tween the floats and said member to transmit
the algebraic sum of the movements of both
floats to said member, whereby the member
indicates the total of the levels of liquid in
the two compartments.

11. The combination with a motor vehicle
fuel tank divided into two compariments;
of a single means to indicate the algebraic
sum of the levels of liquid in the two com-
partments. '

12. The combination with 4 motor vehicle
tuel tank divided into two compartments; of
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a unitary means rigidly carried by and with-
in the tank to indicate the algebraic sum
of the levels of liquid in the two compart-
ments. ‘

13. The combination with a motor vehi-
cle fuel tank divided into compartments;
of an indicator rigidly carried by the tank,
a float in each compartment and mechanism
rigidly carried by the tank operatively con-
necting the floats and said indicator con-
structed and arranged to move the indicator
in accordance with the algebraic sum of the
Iiquid levels in the compartments.

14. The combination with « motor vehicle
fuel tank divided into two compartments,
having a common discharge pipe, an outlet
from each tank connected to said discharge
pipe and valve means to permit discharge
froim one compartment only at a time; of
a single device for indicating the sum of
‘the Tevels of liquid in the two compartments.

_15. The combinatiion with a motor vehicle
fuel tank divided intv two compartments,
and having means for permitting discharce
from one compartment only at a time; of a
single unitary device for indicating the sum
of the liquid levels in the two compartments.
16, The combination with a motor vehicle
fuel tank divided into two compartments,
and having means for permitting discharge

1,497,550

from one compartment only at a time; of a
single indicator carried by the tank, and
means rigidly carried within the tank to
actuate the indicator in accordance with the
algebraic sum of the liquid levels in the two
compartments.

17. An indicating device comprising in
combination, a support: a shaft carried by
said support, an index connected to be oper-
ated by said shaft, a second shaft carried by
snid support, two gears mounted on said
second shaft, a float connected with each of
said two gears, a planet gear operatively
connecting said two gears, and means for
transmitting rotation of said planet gear in
its orbit to said first shaft.

18. An indicating device comprising in
combination, a support, a shaft carried by
said support, an indicating hand secured to
said shaft, a bevel gear secured to said shaft,
a transverse shaft carried by said support.
two bevels gears oppositely disposed on said
transverse shaft, a float connected with each
of said two bevel gears, a planet gear mesh-
ing with said two bevel gears, and a bevel
gear carrying said planet gear and meshing
with said first mentioned gear.

In testimony whereof I affix my signature.

JOHN H. COYNE.
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