US005780993A

United States Patent 14 (117 Patent Number: 5,780,993
Tsang (451 Date of Patent: Jul. 14, 1998
[54] COMBINATION BATTERY CHARGER AND 5,423,083 6/1995 Stellmach .......covririecemerncnneees 455/127
POWER SOURCE FOR ELECTRICALLY 5,522,943  6/1996 Spenceretal. .. - 3202 X
POWERED DEVICES 5525888 6/1996 Toya 32072
. Primary Examiner—Edward Tso
[76] Inventor: ‘]!Ell}nblrogng I;‘gl;%T;agglizg; King Attorney, Agent, or Firm—Cumpston & Shaw
[57] ABSTRACT
[21]  Appl. No.: 560,322 A combination charger and power source for an electrically
[22] Filed: Nov. 17, 1995 powered device having a removable battery pack that has
s one or more batteries enclosed within a battery pack case
[51] It CL® e HO1M 10/46 having a mechanical connector for removably mechanically
(521 US.CL .. 320/111; 320/112  attaching the battery pack to the device and an electrical
[58] Field of Search ......cvvrervenrvenrennnes 32072, 15. 56, connector for electrically connecting batteries within the
320/107, 110, 111, 112, 137, 101. 104, case to the device when the battery pack is mechanically
155; D13/103. 107-108; 429/96-100  attached to the device comprises a case having a mechanical
., connector adapted to engage the mechanical connector of
[56] References Cited the battery pack for attaching the battery pack to the charger.
U.S. PATENT DOCUMENTS an e.lcctrical connector adapted to make an clec?rical con-
nection to the battery pack when the battery pack is attached
4211968  7/1980 Sugalski 32072 to the charger. a recess in the case and an integral plug in the
4,611,160  9/1986 Camens <3202 recess and pivotally attached to the case for movement
4,636,703  1/1987 Tohy_a [ 21 OO 32072 between an extended position permitting the charger to be
212328’2/3 lfﬁgg _?gln‘g; g g%gg plugged directly into a conventional AC connector. and a
51226:5 40 7/1993 Bradbury 364/’7050 I rc.ccs.sed position m which the plug is disposed substantially
5304917  4/1994 Somerville ... o 32032 Within the recess in the case.
5,333,176  7/1994 Burke et al. ... .. 379/58
5418445  5/1995 Alpert et al. ..occoercremrirsisrcsnenens 320/14 9 Claims, 4 Drawing Sheets
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