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[57] ABSTRACT

A power source converter apparatus that is the struc-
tural and functional equivalent of a typical internally
stored battery, such as a lithium organic cell. The con-
verter has a shape and size that conforms to that of the
battery being replaced. The converter includes a pair of
output terminals that can make electrical contact with

appropriate elements in the unit in the same manner as
did the battery it replaces and a pair of input terminals
accessible to the exterior of the unit for connection to an
external power source. Internally of the converter
body, there is mounted an electronic circuit to be used
as a power conditioner and a voltage regulator for per-
forming the proper DC-to-DC voltage conversion to
ensure the necessary voltage at the output terminals. A
threaded cap is fixed to the converter for use in cover-
ing the opening in the battery housing.

12 Claims, 3 Drawing Sheets

A statutory invention registration is not a patent. It has
the defensive attributes of a patent but does not have the
enforceable attributes of a patent. No article or advertise-
ment or the like may use the term patent, or any term
suggestive of a patent, when referring to a statutory in-
vention registration. For more specific information on the
rights associated with a statutory invention registration
see 35 U.S.C. 157.
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1
POWER SOURCE CONVERTER

The invention described herein may be manufac-
tured, used, and licensed by or for the Government for
governmental purposes without the payment to me of
any royalty thereon.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a power source con-
verter apparatus which directly replaces an internally
stored battery of an electronic unit so that the unit may
be operated from a different, external power source
such as a vehicle battery.

2. Description of the Prior Art

In the field of electronics, there are numerous battery
powered units that can operate on only one type of
internally stored battery. The required battery will usu-
ally have a specific size, configuration, voltage, etc. In
some cases, the type of battery required to operate a
specific unit imposes certain restrictions on the overall
use and operation of the unit. For example, in military
equipment, one popular type of internally stored DC
power source is the lithium organic cell, a battery that
often imposes severe limitations on the use of the units
in which they are placed. More specifically, the Litton
DCT unit, a popular, hand-held digital communications
terminal, is normally operated with a 9-volt lithium
organic cell. Military restrictions prevent the use of the
Litton DCT unit in certain enclosed areas because of
the potential hazard to personnel in the event of im-
proper handling. Consequently, in the past, the Litton
DCT units and other like devices were normally stored
or used only outside of non-authorized areas. In addi-
tion to the obvious inconvenience created, there are
times when specific important tasks involving the input-
ting of critical data cannot be performed without gain-
ing access to the non-authorized areas. '

Although those concerned with the use or develop-
ment of such battery-operated units as the Litton DCT
unit have long recognized the problems often imposed
by the use of certain internally stored batteries, no prac-
tical solution has yet been devised.

SUMMARY OF THE INVENTION

The general purpose of this invention is to provide a
power source converter that can be used in a unit to
replace an internally stored battery so that the unit may
be operated safely from an external battery. To attain
this, the present invention employs a power source
converter apparatus that is the structural and functional
equivalent of a typical internally stored battery, such as
a lithium organic cell.

More specifically, the converter of the present inven-
tion has a shape and size that conforms to that of the
battery being replaced. The converter also includes a
pair of output terminals that can make electrical contact
with appropriate elements in the unit in the same man-
ner as did the battery it replaces. The converter further
includes input terminals accessible to the exterior of the
unit for connection to an external power source. Inter-
nally of the converter body, there is mounted an elec-
tronic circuit to be used as a power conditioner and a
voltage regulator for performing the proper DC-to-DC
voltage conversion to ensure the necessary voltage at
the output terminals. The major portion of the con-
verter body is made of a thermally conductive material,
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2

such as aluminum, to act as a heat sink for conducting
heat away from the converter circuit which has heat
generating elements therein.

It is, therefore, an object of the present invention to
provide 2 DC power source converter that may be used

‘as a replacement for an internally stored battery.

Another object is to provide a DC power converter
that is the functional and physical equivalent of an exist-
ing DC power source, such as a lithium organic battery
configured to power a Litton DCT.

‘Other objects and many of the attendant advantages
of this invention will be readily appreciated as the same
becomes better understood by reference to the follow-
ing detailed description when considered in connection
with the accompanying drawings in which like refer-
ence numerals designate like parts throughout the fig-
ures thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is an exploded view of the preferred embodi-
ment.

FIG. 2 is a top plan view of a portion of the device
shown in FIG. 1.

FIG. 3 is a sectional view of a typical battery housing.

FIG. 4 is an end view of the device shown in FIG. 2.

FIG. 5 is an end view of a portion of the device
shown in FIG. 1.

FIG. 6 is an end view showing details of still another
portion of the device shown in FIG. 1.

FIG. 7 is a pictorial view of portions of the device
shown in FIG. 1.

FIG. 8 is a schematic circuit diagram of the preferred
circuit to be used with the device shown in FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now to the drawings, there is shown a
power source converter 11 having a body 13, with a
contactor plate 15 and an end cap 17 mounted at oppo-
site ends thereof. The body 13 is generally dumbell
shaped with enlarged portions 14, 16 separated by a flat
platform 23 to form a pair of chambers 19, 21. A circuit
board assembly 25 is mounted in chamber 19 and is fixed
to one side of platform 23 by bolts 27 that pass through
assembly 25 and openings 18, 24 in platform 23. A pair
of insulating spacers 31, 33 are placed between assembly
25 and platform 23. On the other side of platform 23 in
chamber 21, a circuit element 35 (voltage regulator) is
fixed by one of a pair of nuts 36 that secure boits 27.
Circuit element 35 is insulated from body 13 by an insu-
lating washer 37. A plurality of electrical conductors 39
pass through opening 22 in platform 23 from circuit
element 35 to assembly 25. Element 35, assembly 25 and
conductors 39 are part of a circuit 71 that will be de-
scribed in greater detail below with respect to FIG. 8.

Axial through-holes 41, 43 extend axially through
portions 14, 16, respectively, from either end thereof to
chamber 19. A pair of electrical conductors 45 pass
through hole 41 to make a proper electrical connection
between assembly 25 and a pair of terminals 47, 48 on
contactor plate 15.

Contactor plate 15 is preferably fabricated by depos-
iting conductive material, such as copper, on one side of
a typical printed circuit board and etching the inner
terminal 47 and outer annular terminal 48. Inner termi-
nal 47 includes an alignment bead 49 that cooperates
with a contact spring 88 (FIG. 3) located inside the
battery housing 87. The bead 49 will prevent the
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contact spring 88 from sliding off the terminal 47. The
circuit board of contactor plate 15 may be assembled on
body 13 by first attaching conductors 45 to terminals 47,
48 and then cementing the back surface of plate 15 to
the body 13 with an epoxy bond or similar substance.

Four conductors 46 extend through hole 43 from
assembly 25 to a conventional female connector 51
having a threaded portion 53. Connector 51 may be a
commercial BNC connector. The end cap 17, shown in
section in FIG. 1, is cup-shaped with inner threads 52
and includes a central opening 55 for receiving the
threaded portion 53 and apertures 63 for bolts 61. The
cap 17, except for the openings therein, is generally
configured to the shape of the battery housing cap 86
that is threaded onto battery housing 87 (FIG. 3).

A nut 57 is threaded onto portion 53 for fixing con-
nector 51 to cap 17. Two of the conductors 46 are
soldered or otherwise joined to the terminals of female
connector 51. Two of the conductors 46 are attached to
a light emitting diode (LED) 81 bonded to cap 17 at an
opening 82. The hole 43 has an enlarged portion 59 for
providing proper clearance for receiving connector 53,
the nut 57, LED 81 and the attached conductors 46
when cap 17 is assembled onto portion 16 of body 13.
Cap 17 is fixed to body 13 by a pair of bolts 61 and
washers via apertures 63 in the cap 17 and threaded
holes 65 in body 13. A rubber 0-ring 67 is fit into the
space between the inner threaded portion 52 and the
outer surface of portion 16. The housing 87 for holding
the converter 11 has an outer threaded portion 83 that
fits between the cap 17 and the outer surface of portion
16 to mate with the threads 52. When the cap 17 is
threaded onto the portion 83, the portion 83 will press
against 0-ring 67 thereby forming a seal.

A pair of identically shaped, thin-walled semi-cylin-
drical shell covers 68, 69 have the edges thereof sup-
ported by a pair of annular shoulders 64, 66. Small
screws 62 pass through cut-outs 54 on covers 68, 69 into
the threaded holes 56 on shoulders 64, 66.

The structure, including the covers 68, 69, and plate
15 is the physical equivalent of the battery being re-
placed. The terminals 47, 48 will make electrical
contact with the corresponding contacts 88, 89 in the
housing 87 in the same manner as do the battery termi-
nals (not shown). The connector 51 is accessible to the
exterior of housing 87 for connection to an external DC
power source between 9 and 37 volts (not shown) by a
conventional cable having a male connector.

With particular reference to FIG. 8 where circuit 71
is shown in detail, the connector 51 includes input ter-
minals 72, 73 for connection to the negative and positive
terminals, respectively, of ‘the external DC power
source. Capacitors C1 and C2, inductor L1 and trans-
former T suppress transients that may occur at the input
terminals 72, 73. A pair of coils form the transformer T
that has one end of the coils connected to either side of
the capacitor C2 and the other end of the coils con-
nected to either side of a capacitor C3. A commercial
voltage regulator 35 has a voltage input terminal Vin
connected to the node between one side of transformer
T and capacitor C3. The voltage output terminal Vout
of regulator 35 is connected to the outer terminal 48 on
plate 15 (FIG. 5). A voltage divider circuit, formed by
resistors R2 and potentiometer R1, is connected be-
tween the output terminal Vout and the other node
between transformer T and capacitor C3. The move-
able contact on potentiometer R1 is connected to regu-
lator 35. An output capacitor C4 is connected across the
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4 ‘
voltage divider (R1 and R2). A series-connected resis-
tor R3 and light emitting diode 81 are connected in
parallel across capacitor C4 and terminals 48, 49. The
voltage regulator 35 is preferably an integrated circuit
that will sense changes in voltage across the voltage
divider formed by resistors R1 and R2 and in response
will automatically change its resistance so as to maintain
a constant DC voltage at the output terminals 48, 49.
The output voltage at terminal Vout is initially cali-
brated by adjusting potentiometer R1 and then fixing it
in place by depositing a bonding agent thereon. The
diode 81 will, of course, act as an indicator device by
emitting light only when there is sufficient voltage pres-
ent at the terminals 48, 49.

The circuit of FIG. 8 has the following preferred
values for the various components thereof when used in
a converter 11 as a substitute for the lithium organic cell
#305226.

ELEMENT VALUE OR PART NO.

Capacitor C1 .05 microfarad
Capacitor c2 100 microfarads
Capacitor C3 .1 microfarad
Capacitor C4 1 microfarad
Inductor L 100 microhenrys
Resistor R1 5 kilo-ohms

Resistor R2 240 ohms

Resistor R3 330 ohms

Voltage Regulator 35 LM317 (1.5 AMPS)

The transformer T is preferably wound with 22 gauge
copper wire on a steel, } inch rod rolled into a toroid
with a § inch diameter. The windings of transformer T
may be wound of opposite sides of the toroid.

Typical values for the dimensions a-r are listed be-
low. These values represent the preferred values for the
converter 11 when used as a substitute for the lithium
organic cell #305226.

DIMENSION SIZE IN INCHES

a 13

b H

c §

d i

e 2

f 2

g 33/16
h 13

i 1716
J i

k §

1 13
m E

n §

P 2%

q 3/16
r i

It should be understood, of course, that the foregoing
disclosure relates to only a preferred embodiment of the
invention and that numerous modifications or alter-
ations may be made therein without departing from the
spirit and the scope of the invention as set forth in the
appended claims.

The foregoing disclosure and drawings are merely
illustrative of the principles of this invention and are not
to be interpreted in a limiting sense. It is to be under-
stood that the invention should not be limited to the
exact details of construction shown and described be-
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cause obvious modifications will occur to a person
skilled in the art.

What is claimed is: :

1. A DC power source converter comprising:

an elongated body having opposed first and second

ends, and a chamber formed therein;

a first pair of electrical terminals mounted on the first

end;

a second pair of electrical terminals mounted on the

second end; and

DC-to-DC converter means mounted in said chamber

and connected between said first and second pair of
terminals for converting DC power applied to the
first pair of terminals to a predetermined DC volt-
age at the second pair of terminals.

2. The converter of claim 1 wherein the body is gen-
erally cylindrical in shape.

3. The converter of claim 2 wherein first and second
longitudinal bores extend through said body from said
chamber to said first and second ends, respectively, and
conductors extend through the bores to connect said
DC-to-DC converter means to said terminals.

4. The converter of claim 2 wherein said first end
includes a cover means for enclosing a housing in which
said converter is to be mounted, and wherein said first

10

6 :
pair of electrical terminals are mounted on said cover
means. . ;

5. The converter of claim 4 wherein said cover means
includes a threaded cap.

6. The converter of claim 5 further including a DC
voltage indicator mounted on said cap and connected to
said DC-to-DC converter means. :

7. The converter of claim 6 wherein said DC voltage
indicator is a light emitting diode.

8. The converter of claim 1 further including a hous-

* ing in which said body is mounted.
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9. The converter of claim 8 wherein said first end
includes a cover means for enclosing said housing and
wherein said first pair of electrical terminals are
mounted on said cover means.

10. The converter of claim 9 wherein said second pair
of terminals includes an annular terminal surrounding a
central terminal.

11. The converter of claim 10 wherein said cover
means includes a threaded cap coupled to an open end
of said housing.

12. The converter of claim 11 further including a DC
voltage indicator mounted on said cap and connected to

said DC-to-DC converter means.
* * * * *



