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Claim:
1. An external DC (direct current) power

supply for supplying DC power to a supported device
having an AC input connector adapted for connecting the
supported device to an AC vcltage source and the
supported device including an internal voltage rectifier
connected to the AC input connector, comprising:

an AC (alternating current) voltage source;

voltage rectifier means coupled to said AC
voltage source for rectifying said AC voltage source;

energy storeage means coupled in parallel with
an output of said voltage rectifier means for providing
a predetermined DC voltage threshold level; ,

connector means for applying a DC power output
of said parallel combination of said rectifier means and
said energy storage means to the voltage rectifilier of
the supported device, said connector means being
connected to the AC input connector of the supported
device;

said energy storage wmeans supplying current
only when said voltage rectifying means provides a
rectified‘voltage level below said predetermined DC
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voltage threshold level thereby providing backup DC
power to the supported device; and

said AC input connector of the supported
device being connected only to said external DC power
supply. e B .
8. A method for supplying DC (difééﬁ
current) power to a supported device having an AC input
connector adapted for connecting the supported device to
an AC voltage source and having an internal rectifier
connected to the AC input connector, comprising the
steps of:

rectifying an AC voltage source with a
rectifier circuit for providing a rectified voltage
signal having a threshold RMS value;

providing an energy storage device in parallel
with said rectifier circuit for supplying current only
when said rectified voltage signal is below a
predetermined DC voltage threshold level; and

applying a DC power output of said parallel
combination of said rectifier circuit and said energy
storage device to t*:. voltage rectifier of the supported
device.
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EXTERNAL BACRUP POWER SUPPLY

BACKGROUND OF THE_INVENTION
1. Field of the Invention

The present invention relates generally to
standby power systems for supplying power to a supported
system or device, such as a computer or telephone
switching equipment when an AC (alternating current)
normal operating supply has a power outage r the AC
line voltage drops below a predetermined and adjustable
minimum voltage. More particularly, the present inven- .
tion relates to an external backup power system for sup-
plying DC (direct current) backup power without requir-
ing modification of the supported device.

2. Description of the Prior Art

Backup power systems are increasingly used for
applications, such as computer, security, data process-
ing and communications equipment to avoid interruptions
resulting from a primary AC power source. Various ar-
rangements have been employed to provide a backup or
standby power supply.

. Standby supply systems are disclosed in United
States patents 3,790,822; 4,401,895; 4,327,298;
4,313,060; 4,362,951; 4,366,389; 4,395,639; 4,400,626;
4,647,787; 4,468,571 and 4,885,521. Disadvantages of
the known arrangements include complexity, expense and
unreliability. Many of the known arrangements require
modifications and/or direct wiring interconnections
within the power supply circuit of the supported device,
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_ \ _
such as'disclosed by United &tes Patents 4 401 895; 4, 327 298 and 4,885, 521
~ United"States Patent 4,313,060 discloses a continuous-type unmterruptlble power
_ supplv mcludmg a controlled ferroresonant regulator and rectifier combination supplymg
1ndependent DC outputs and drlvmg an mverter -The inverter is arranged to provide a
plurahty of AC and DC outputs. '
‘ US Patent 4, 885 521 discloses a supplemez\»tal battery backup power system for
. computer systems that in the absence of AC line voltage, supplies DC voltages directly
to ﬂge computer bC power bus and by-passes the internal, AC, computer power supply.

| L Al spec1a1 harness assembl‘r connects the supplemenfal battery backup power system with

a personal computer The harness assembly must be adapted for an output array of
voltages and currents ina spemﬁc physxcal arrangement of a power input connector for
a specxﬁc computer processing unit to which the backup power is supplied. :
N It is desirable to prowde an external backup power system capable of simply and
_ effectlvely supplymg DC (d1rect current) backup power to a supported device without
: requn'mg any modification of the supported device. Itis nnportant to provxde such
backu ‘power supply that can be used with a varlous devices and that is mexpenswe
é - SUMMARY OF THE INVENTION '
Accordingly, it is an object of the present-invention to provide an external DC |
_power supply cap;ble‘\“of "rel'iably, effectively and efficiently supplying power to an AC
powet supply of a supported, )stem when a primary AC operatmg supply drops below a

. -
i -

o predetermmed and adjustabl?‘ minimum voltage.

According to one aspe..t of the present: mventlon there is dlsclosed an external DC
(d1rect current) power supply f01 supply,\'ng DC power to a supported device having an
"AC input connector adapted for connecting the supported devxce to an AC voltage source
and the supported device mcludlng an internal voltage rectlf ier connected to the AC
input connector, comprising:

an AC (alternating current) voltage source;

voltage rectifier means coupled to said AC voltage source for rectifying said AC
voltage source; ,

energy stordge means coupled in parallel with an output of: said voltage rectifier
means for providing a predetermined DC voltage threshold level;

connector means for applying a DC power output of said parallel combination of
said rectifier means and said energy storage means to the voltage rectifier of the
supported device, said connector means being connected to the AC input connector of
the supported device; .

- said energy storage means suppl’ying current only when said voltage rectifying
means provides a recnﬁed voltage level below said predetermined DC voltage threshold
level thereby provxdmg backup DC power to-the supported device; and

[Priv11\00019:HRW.
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said AC input connector of the supported device being connected only to said
external DC power supply. : _
| According to another aspect of the present invention there is disclosed a unitary
external DC (direct current) power supply for supplying DC power to a supported device

- having an AC input connector adapted for connecting the supported device to an AC

voltage source and having an internal rectifier connected to the AC input connector,
comprising in combination: _
- a housing for containing said unitary external DC power supply;
an AC (alternating current) voltage source connected to said unitary external DC

. power supply;

full wave voltage rectifier means of said unitary external DC power supply
contained within said housing and coupled to said AC voltage source for rectifying said

- AC voitage scurce and providing at its output a rectified AC voltage having a th.reshold

RMS value;

energy storage means contained within said housing and coupled in parallel with an
output of said voltage rectifier means for providing a predetermined DC voltage
threshold level; '

connector means associated with said housing for providing a DC power output of
said parallel combination of said full wave voltage rectifier means and said energy
storage means to the voltage rectifier of the supported device, said connector means
being connected to the AC input connector of the supported device; and

said energy storage means supplying current only when said voltage rectifying
means provides a rectified voltage level below said predetermined DC voltage threshold
level thereby providing backup DC power to the supported device.

According to a further aspect of the present invention there is disclosed a method
for supplying DC (direct current) power to a supported device having an AC input
connector adapted for connecting the supported device to an AC voltage source and
having an internal rectifier connected to the AC input connector, comprising the steps of:

rectifying an AC voltage source with a rectifier circuit for providing a rectified
voltage signal having a threshoid RMS value;

providing an energy storage device in parallel with said rectifier circuit for
supplying current only when said rectified voltage signal is below a predetermined DC
voltage threshold level; and

applying a DC power output of said parallel combination of said rectifier circuit
and said energy storage device to the voltage rectifier of the supported device.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention, together with the above and other objects and advantages,

may best be understood from the following detailed description of the

[Priv1\Q0019:HRW
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embodiment of the invention illustrated in the drawing,

wherein:

FIG. 1 is a perspective view of an external DC
power supply in accordance with the principles of the
present. invention;

FIG. 2 is an electrical schematic diagram rep-
resentation of the external DC power supply of FIG. 1
together with an AC power supply of a supported system;

FIG. 3 is chart providing exemplary voltage
waveforms to illustrate-how operating power is supplied
by the external DC power supply of FIG. 1;

FIGS. 4-9 are electrical schematic diagram
representations ‘of alternative external DC power sup-
plies arranged in accordance with the principles of the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawing, in FIGS. 1 and 2
there is illustrated an external DC power supply gener-
ally designated by the reference numeral 10. - The exter-
nal DC power supply 10 is a separate module including a
housing 12. At its INPUT, the external DC power supply
10 includes an AC input plug 14 for connecting to a pri-
mary AC line input and at i%s OUTPUT, the external DC
power supply 10 includes an AC output receptacle 16 for
connecting to an AC input plug 18 of a supported device
generally designated as 20. Additionally, a safety
adapter (not shown) could be used between a nonstandard
output receptacle 16 and the AC input plug 18 to prevent
use of the supply 10 by a non-compatible device 20.

As shown in FIG. 2, the DC power supply 10 in-
cludes a bridge rectifier 22 including four diodes 24,
26, 28 and 30, and a series connected combination of a
battery 32 and a diode 34 connected across the + and -
center connections of the bridge rectifier 22. At the
junction Vp of diode 34 and the + center connection of
the bridge rectifier 22, a predetermined DC voltage
threshold level or amplitude is selectively provided by
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the rating of the battery 32. Battery 32 supplies bat-
tery current only when the RMS value of the AC line
input supply drops below the predetermined threshold
anplitude at junction Vp as illustrated in FIG. 3.

' Although various different arrangements can be
used within the supported device, the conventional
source of AC line voltage is full-wave rectified at its
input to provide a DC voltage. Typically, the supported
device includes a bridge rectifier 36 including four
diodes, as shown. The rectifier 36 is connected in par-
allel with a filtering capacitor 38 providing a recti-
fied DC voltage input V. to a DC-to-DC converter 39.
Many different types of DC-to-DC converters are used to
provide an array of DC output voltages at various cur-

‘rent to be distributed within a particular supported de-

vice 20.

Any suitably rated diode can be used for the
diodes 24, 26, 28, 30, 32, for examples, such as a de-
vice type 1N4722 or 1Mi204 having a reverse breakdown
rating of 400 volts and a conduction current rating of 3
amperes and 12 amperes, respectively. Various commer-
cially available batteries can be used for the battery
32 that can either be of the rechargeable type or pri- v
mary cells to be thrown away when discharged. For'exami
ples, rechargeable lead-acid or gel-type cells, such as
sold by Panasonic Corp. and others can be used for the
battery 32. The battery 32 can include multiple 12 volt
units that can be stacked to provide the selected volt-
age Vp in conjunction with the diode 34.

FIG. 3 provides exemplary voltage waveforms to
illustrate the operation of the external DC power supply
10. At the top chart, voltage levels are represented in
Kilovolts versus time in seconds. A first line labelled
AC LINE INPUT illustrates near opposite ends a normal
sinusoidal AC line voltage with a central zero level
power outage portion shown. Next at a line labelled Vp,
the corresponding voltage levels at Vp in FIG. 2 across '
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the OUTPUT of the external DC power supply 10 are illus-

trated. At the lower chart, voltage levels are repre-

sented in volts versus time in seconds. In the lower

chart a line labelled V. represents the corresponding

supply voltage, and a line labelled IB represents the \
correépondihg“battery supply current applied to the DC~
to-DC converter 39 indicated at Vo across the filtering
capacifor 38 in FIG. 2. As shown, normally no DC cur-
rent is suppfied by the battery 32. This is because the
supported power supply 20 draws its current only at the
peaks of the AC cycle. Following a power outage when
the.voltage Ve %rops to a selected thfeshold 1;ve1, DC
current is supplied essentially instantaneously by the
battery 32 th?Gﬁgh the diode 34 without requiring any
switching be@ween the conventional source of AC line
voltage and the external DC power supply 10.

In FIG. 4, there is shown an alternative
externalanc pow%F supply, generally designated by the
reference numeral 490, together with the supported device
20. External DC power supply 40 uses an alternative
rectifier than the bridge rectifier 20 in FIG. 1. The
same reference numerals are used in FIG. 4 for similar
componentsﬁbf FIG. 1. External DC power supply 40 in-
cludes a split phase transformer 42 in paraiie; with a
pairtpf oppositely polled diodes 44 and 46, as shown.
The series connected battery 32 and diode 34 is con-
nected between a center tap of the split phase trans-
former 42 and at the anode junction connection of the
diodes 32 and 34 to provide similar backup power func-
tions as the external DC power supply 20.

In FIG. 5, there is shown an alte;native
external DC power supply generally designated by the
reference numeral 56 together with the supported device
20. The same reference numerals are used in FIG. 5 for
similar components of FIG. 1. External DC power supply
56 further includes a transformer 58 having its primary
winding 60 connected across LINE and NEUTRALTQf the AC
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line input voltage. The secondary winding 62 of the
transformer 58 provides an AC voltage supply to a bat-
tery charger 64. The battery charger 64 is connected in
parallel with a battery 66 for charging the battery 66.
The battery 66 is conrected in series with a DC con-
verter 68 and diode 74 for providing the desired voltage

‘level at the junction V. For example, a 12 volt bat-

tery 66 can be used with the DC converter 68 adapted for
providing a 120 volt DC level at its output.

In FIG. 6, there is shown an alternative
external DC power supply gensrally designated by the
reference numeral 76 together with a supported device
20A including a voltage doubler arrangement. The same
reference numerals are used in F1G. 6 for similar compo-
nents of FIGS. 1 and 5. External DC power supply 76 is

" similar to the supply 56 of FIG. 5 further adapted for

selective operation with either an AC line input supply
of 120 volts nominal or 240 volts nominal. Thw external
DC power supply 76 further includes a DC converter 69
providing double the voltage amplitude of the DC con-
verter 68 of FIG. 5. For example, the DC voltage output
of converter 59 can be about 240 volts as compared to a
DC voltage output of 120 volts for the DC converter 68.
The external DC power supply 76 further includes a manu-
ally operable switch 78 for use in conjunction with a
manually operable switch 80 provided within the sup-
ported device 20. A pair of additional capacitors 82
and 84 of the external DC power supply 76 are connected
in series across the center connections of the bridge
rectifier 22. Nominal voltage selecting switch 78 is
connected between the junction of capacitors 82 and 84
and the NEUTRAL of the AC line input. The supported de-
vice 20A includes a pair of capacitors 86 and 88 in con-
junction with the switch 80, as shown.

In operation the nominal voltage selecting
switch 78 is closed for an AC line input supply of 120
volts nominal with the supported device switch 80 in the
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closed position. The nominal voltage selecting switch
78 is opened for an AC line input supply of 240 volts
nominal with the suppoxted device switch in the open po-
sition.

In FIG. 7, ‘here is shown an alternative ex-
terral DC power supply generally designated by the ref-
erence numeral 90 together with a supported device 20B
adapted for 3-phase operation. At its input, the exter-
nal DC power supply 90 includes a 3-prhasz AC plug 92 for
connection with the 3-phase AC line supply. A 3-phase
AC plug 94 of the supported device 20B is connected to a
corresponding receptacle 96 of the external DC power
supply 90, as shown. The external DC power supply 90
includes a 3-phase bridge rectifier 98 including six '
diodes 100, 102, 104, 106, 108 and 110. The external DC
power supply 90 includes a series connected combination
of a battery 112 and a diode 114 connected across the 3-
phase bridge rectifier 98.

The supported device 20B includes a 3-phase
bridge 118 includiing six diodes 120, 122, 124, 126, 128
and 130 with a filtering capacitor 132 connected across
the 3-phase bridge 118. The parallel combination of the
series connected battery 112 and diode 114 and the 3-
phase rectifier 98 is connected via receptacle 96 and 3-
phase plug 94 to the 3-phase bridge 118, as shown. The
external DC power supply 90 provides similar backup
power functions fior 3-phase operation as the external DC
power supply 20.

In FIG. 8, there is shown an alternative
external DC power supply generally designated by the
reference numeral 136 together with the supported device
20. The same reference numerals are used in FIG. 8 for
similar components of FIG. 1. External DC power supply
136 includes a capacitor 138 replacing the battery 32
and diode 34 combination of FIG. 1. The capacitcr 138
provides a backup current source for a time puriod of a
selected number of cycles proportional to its energy
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storage capacity. A 250 volt or 450 volt rated capaci-

tor having a capacitance rating in a range between 250-

10,000 microFarad advantageously is used for the capaci-
tor 138. Various commercially available capacitors can

be used for the capacitor 138, for example, such as, an

aluminum elactrolytic type Series 36DX sold by Sprague,

Inc.

In FIG. 9, there is shown an alternative
external DC power supply generally designated by the
reference numeral 146 together with the supported device
20. The same reference numerals are used in FIG. 9 for
similar components of FIGS. 1 and 8. External DC power
supply 146 further includes a resistor 148 and a diocde
150 in combination with the capacitor 138, as shown.

The resistor 148 provides a path for slowly charging the
capacitor 138 during normal operation of the AC line
input. The capacitor 138 is discharged through the
diode 150 when the AC line input power fails.

In FIG. 10, there is shown an alternative
exterral DC power supply generally deszignated by the
referance numeral 156 together with the supported device
20. The sane reference numerals are used in FIG. 10 for
similar components of FIG. 1. External DC power supply
156 includes a second bridge rectifier 158 including
four diodes 160, 162, 164 and 166. The bridge rectifier
158 is connected at its input to an alternative AC power
source. The series connected ccmbination of the battery
32 and diode 34 is connected across the + and - center
connections of the bridge rectifier 158. External DC
power supply 156 provides backup battery power to the
supported device 20 in the event of failure of both the
normal AC line power and the alternative AC power
source. The normal AC line power and the alternative AC
power source are not required to be synchron us or to
have the same frequency.

In summary, multiple external DC power supply
arrangements have been provided for simply and



'economically providing backup power for various types of
supported devices. A significant advantage of all of
these external DC power supplies is that the need for
access to wiring within a particular supported device is
eliminated.

While the invention has been described with
reference to detzils of the illustrated embodiment,
these details are not intended to limit the scope of the
invention as defined in the appended claims.
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The claims defining the invention are as follows:

1 _ 1.  An external DC (direct ~urrent) power
2 supply for supplying DC power to a supported device
3 having an AC input connector adapted for connecting the
4 supported device to an AC voltage source and the
5 supported device including an internal voltage rectifier
6 connected to the AC input connector, comprising:
7 an AC. (alternating current) voltage source;
8 voltage reccifier means coupled to said AC
9 voltage source for rectifying said AC voltage source;
10 energy storage means coupled in parallel with
11 an output of said voltage rectifier means for providing
et 12 a predetermined DC voltage threshold level;
,3,5 13 connector means for applying a DC power output
;..: 14 of said parallel combination of said rectifier means and
i :' 15 said energy storage means to the voltage rectifier of
{'J: 16 the supported device, said connector means being
SR 17 connected to the AC input connector of the supported
18 device; ‘
?‘t: 15 said energy storage means supplying current
"'e 20 only when said voltage rectifying means provides a
f:": 21 rectified voltage level below said predetermined DC
o 22 voltage threshold level thereby providing backup DC
See 23  power to the supported device; and
west 24 | said AC input connector of the supported
25 device being connected only to said external DC power
26 supply.

2. An external DC power supply as recited in
2 claim 1 wherein said voltage rectifier means is : liode
bridge rectifier.

3. An external DC power supply as recited in
claim 1 wherein said voltage rectifier means includes a
split phase transformer connected in parallel with a
pair of oppositely poled diodes.

OV VI
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4. An external DC power supply as recited in

claim 1 wherein said an AC (alternating current) voltage

source is a 3-phase AC line supply and said voltage

W R

rectifier means includes a six diode bridge rectifier.

: 5. An external DC power supply as recited in
claim 1 wherein the supported device includes a voltage
doubler arrangement and said external DC power supply

SWw NN

further comprises a voltage doubler arrangement.

6. An external DC power supply as recited in

claim 5 wherein said voltage rectifier means is a bridge
rectifier and wherein said voltage doubler arrangement

of said external DC power supply includes a switch

L d
L]
eooce S0

moveable between an opened position and a closed

position, a pair of capacitors connected in series and

said pair of series connected capacitors connected in
parallel with said energy storage means and connected

9 e0sov0cee oo

W 0 N 60 U & L NP

between + and - centar connections of said bridge

I
o

rectifier; and said switch connected between a junction

o0
o)
=

of said series connected capacitors and a neutral AC

source connection.
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7. A unitary external DC (direct current)
powef supply for supplying DC power to a supported
device having an AC input connector adapted for
connecting the supported device to an AC voltage source
and having an internal rectifier connected to the AC

‘input connector, comprising in combination:

a housing for containing said unitary external
DC power supply; A

an AC (alteriating current) voltage source
connected to said unitary external DC power supply;

’ full wave voltage rectifier means of said
unitary external DC power supply contained within said
housing and coupled to said AC voltage source for
rectifying said AC voltage source and providing at its
output a rectified AC voltage having a threshold RMS
value; :
| energy storage means contained within said
housing and coupled in parallel with 1in output of said
voltage rectifier means for providing a predetermined DC
voltage threshold level;

connector means associated with said housing
for providing a DC power output of said parallel
combination of said full wave voltage rectifier means
and said energy storage means to the voltage rectifier
of the supported device, said connector means being
connected to the AC input connector of the supported
device; and

said energy storage means supplying current

~only when said voltage rectifying means provides a

rectified voltage level below said predetermined DC
voltage threshold level thereby providing backup DC
power to the supported device.
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v8. A method for supplylng DC (direct 3
current) power to a supported device hav1ng an AC input

connector adapted for connecting the supported device to
~ an AC voltage source and having an internal rectifier
'.connected to the AC 1nput connector, comprlslng the

rectlfylng an AC voltage source w1th a

: rectlfler circuit for prov1d1ng a rectlfled voltage

signal hav1ng a threshold RMS value;
) prov1d1ng an energy storage device in parallel
with said rectlfler circuit for supplylng current only

- -when said rectlfled voltage 51gnal is below a

predetermlned DC voltage threshold level; and
applying a DC power output of said parallel
comblnatlon of said rectifier C’chlt and said energy
storage device to the voltage rectlfler of the supported '
dev*ce.

9. A method as reCLted in clalm 8 wherein
said step of applylng a DC power output of said parallel
combination of said rectifier circuit and said energy

storage device to the voltage rectifier of the supported

device includes the step of:

' connecting said parallel combination of said
rectifier circuit and sald energy storage device to the
AC input connector of the supported device.

10. A method as recited in claim 8 further
includes the step of:. _

providing a housing for encliosing said
parallel combination of said rectifier circuit and said
energy storage device.
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11. A method as recited in claim 10 further
includes the step of: .
. providing a connector extending from said
housing for connecting to a primary AC line input; and
providing a receptacle with said housing for
conhecting to the AC input connector of the supported

4 oUW N

device.

12. An external backup DC power supply -
substantially as described and as shown in the

accompanying drawing.

o
L2 L d
L2
L]
.o

o
®eo000 0000

; 13. A method for supplying DC power to a supported device having an AC input
§ e connector adapted for connecting the supported device to an AC voltage source and
P8 having an internal rectifier connected to the AC input connector, said method being
ORI substantially as described and as chown in the accompanying drawings.

| Dated 30 July, 1993
R : - ONEAC Corporation

Patent Attorneys for the Applicant/Nominated Person
SPRUSON&FERGUSON
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= External'BaCKup Power Supply
: ~ Abstract of the Disclosure
o An externa] bC (direct current) power supply (10) is provided for
supplylng backup DC power to a supported device (39) hav1ng an AC input

“connector (18). ~The power supply 10) includes an AC (alternating

“current) vo]tage source (14) A vo]tage rect1f1er (22) “is coupled to the

10

' lfAC vo]tage source 14y for rectifying the AC vo]tage source (14). An
'energy storage device (32) coupled in parallel to the voltage rect1f1er

(22) prov1des a predeterm1ned pDC vo]tage threshold level. A connector

(16) of the external DC power supply (10) applies a power output of the

' parallel_comb1natlon of the vo]tage,rect1f1er_(22) and the energy storage

15

device (32) to the AC ‘input connector (18) of the supported device (39).

The externa] DC power supp]y (10) is. capabne of reliably,

feffect1vely and eff1c1ent1y supplying backup power to the AC power 1nput

(18) of a_supported system (39) without requiring any special wiring or
modification of the supported system (39) using only the AC input plug

~(18) for connection to the supported system (39).

Figure 1

MOG/9758D
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