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[54] ELECTRIC WHEELCHAIR WITH Primary Examiner—D. Dobeck
IMPROVED CONTROL CIRCUIT Attorney, Agent, or Firm—Fay, Sharpe, Fagan, Minnich
[75] Inventor: Robert G. Klimo, Parma, Ohio & McKee
[73] Assignee: Invacare Corporation, Elyria, Ohio [SZ] hec] ABSTRACT K (A)
The electric wheelchair includes a battery pack (A), a
(21] Appl. No.: 721,572 right drive motor (B), a left drive motor (C), and a
[22] Filed: Apr. 10, 1985 control circuit for controlling the amount of power
supplied from the battery to the left and right control
Related U.S. Application Data motors. A speed potentiometer (24) and a direction
[60] Division of Ser. No. 351,990, Feb. 24, 1982, Pat. No. ?Ote“ti"meFer (26) are connected with a joystick (22)
4,511,825, which is a continuation-in-part of Ser. No. or produqug a s_elec?ed Yehlcle speed' signal an.d a
254,443, Apr. 15, 1981, Pat. No. 4,387,325. selected vehicle direction signal, respectively. A right
speed control circuit (E) and a left speed control circuit
(51} Int, CL*. GO5D 1/00 (F) receive the selected vehicle speed and direction
[52] US. Cl s 318/139; 318/587; signals and control the right and left motors in accor-
. 320/2; 180/6.5; 180/907 dance with them. Each speed control circuit includes a
[58] Field of Search .......cc.oonc.... 318/5 87’1 ég% 352%/027’ reference signal circuit (90) which receives the selected
- vehicle speed and direction signals and produces a ref-
[56] References Cited erence signal whose magnitude varies with the speed
U.S. PATENT DOCUMENTS selected for its motor. The voltage and current across
the armature of the motor are detected as measures of
3,629,633 12/1971 O’Callaghan .......ccecevuueennene 310/94 the motors actual speed. A comparing circuit (92) com-
3,683,253 8/1972 Rummel et al. - 318/331 pares the actual speed as determined by the armature
3,792,327 2/1974 WaldOIf oo 318/139 yoltage and current with the selected speed as denoted
3,814,199  6/1974 JOMES ..covverrerccerrsncenniisennns 318/587 by thei - ional. Specifically. it subtractivel
3,904,947 9/1975 Crews ... .. 318/139 X y thelr relerence signal. Speciiically, 1t subtraciively
3,970,160 7/1976 Nowick ... .. 318/67X  combines the armature voltage and the reference signal
4,059,786 11/1977 Jones et al. ..ooeeveeerrverernecens 318/17 to produce a first difference signal. Further, it subtrac-
4,079,301 3/1978 JORNSON ..oveereemcrmnceseursionse 318/338  tively combines the first difference signal with the ar-
4,151,450 4/1979 Fukuma et al. . mature current signal to produce a speed error refer-
i’}gz’gg g; 12;3 %odaway ------------------------ 3182 31235 ence signal. The speed error reference signal controls a
,166, inner . . -
4291260 971981 NIKOR oorossssssrsore 318/331 V?“able e rg%'ﬂa}tf’r (9‘:) which varies ﬂl‘fi PN
4300,081 11/1981 Van Landingham . of power supplied to the motor in a manner which tends
4303874 12/1981 Twai 318/331 to cause the actual and selected speeds to match.
4,375,631 3/1983 Goldberg .....c.cecvvereruereinnrens 338/128
4,415,049 11/1983 Wereb .......ccoeircrvincncnnes 3187331 X 17 Claims, 11 Drawing Figures
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