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POWER OPERATED TREATMENT CHAIR 

This invention relates to adjustable chairs, and more 
particularly, to an improved treatment chair ideally 
suited for use by dentists, surgeons, ophthalmologists, 
chiropractors, beauticians, and the like. 
Generally, treatment chairs such as used in the mod 

ern practice of dentistry include an occupant support 
ing assembly comprising a seat rest and an angularly 
adjustable or tiltable back rest on which a head rest is 
adjustably supported. In some instances, a leg rest or 
thigh rest is formed as an integral part of the seat rest, 
and in other instances, the leg rest is angularly adjust 
able or tiltable relative to the seat rest. Various forms 
of mechanisms have been proposed heretofore for an 
gularly adjusting the seat rest, the back rest and the leg 
rest relative to each other and for raising and lowering 
the latter occupant supporting components relative to 
the supporting base of the chair. 

It is well known that it is highly desirable for a dentist, 
oral surgeon, ophthalmologist or beautician to be able 
to work within a relatively small area, usually quite 
close to particular operatory equipment, while operat~ 
ing upon a patient or other occupant of the chair, not 
withstanding the fact that the operator or his assistant 
must be able to quickly change the angular position and 
level of the patient’s trunk and head while operating on 
the patient. Therefore, in order that the patient’s head 
may occupy a position close to the operator without re 
guiring that the operator move from place to place at 
such times that the angular position of the back rest 
must be adjusted, it is desirable also for the operator to 
be able to quickly change the position of the entire oc 
cupant supportingassembly in‘ a longitudinal or recti 
linear direction; i.e., forwardly and»rearwardly,‘with.or 
without changing the relationship between and the atti 
tude of the seat rest, back rest and' leg rest. . l 
Although a treatment chair has been proposed here 

tofore having a seat rest movable vertically and for 
wardly and rearwardly on its stationary supporting 
structure, as far as is known, the same power mecha 
nism which effected‘ forward and1 rearward movement 
of the seat rest also necessarily effected the tilting or 
angular adjustment of the back rest. Consequently, the 
angular position of the back rest could not be changed‘ 
by a power means operating independently of another 
power means which effected rectilinear movement of 
the seat rest. ‘ ‘ 

It is therefore an object of this invention to provide 
an improved treatment chair having highly ef?cient, 
stable andlcompact powered mechanism and controls 
for operating certain relatively movable components of 
the chair, either individually or collectively, to shift the 
occupant supporting assembly forwardly and rear 
wardly, to raise and lower the same, and to tilt or adjust 
the angular positions of the seat rest, back rest and leg 
rest components of the chair relative to each other. 
‘Another object is to provide a treatment chair of the 

character described‘wherein the powered mechanism 
includes power means for shifting the occupanttsup 
porting assembly forwardly and‘ rearwardly, other 
power means for raising and lowering the seat rest com 
ponent and for tilting the seat rest. back rest and leg 
rest components relative to each other, and control 
means connected to the power means for automatically 
moving the seat rest. back rest, and leg rest compo 
nents to predetermined treatment positions‘ relative to 
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2 
each other and relative to the stationary supporting 
base of the chair to locate a patient or customer on the 
chair in a supine position at a predetermined level for 
being operated upon by an operator in the event that 
any of the components do not already occupy the pre 
determined treatment positions. 

Still another object of the invention is to provide a 
treatment chair of the character last described wherein 
the control means also is operable to automatically 
move the aforementioned components to predeter 
mined exit positions relative to each other and relative 
to the base to facilitate a person leaving or entering 
onto the occupant supporting assembly of the chair. 

It is another object of this invention to provide indi 
vidual manually operable switch members for control 
ling (a) the rectilinear shifting of the occupant support 
ing assembly of the chair, including the seat rest, back 
rest, and leg rest components thereof, (b) the raising 
and lowering of the occupant supporting assembly, and 
(c) the angular adjusting of the seat rest, back rest, and 
leg rest components relative to each other, and wherein 
each of the individual switch members is operable to 
abort or override the aforementioned automatic move 
ments of the components to either of the treatment or 
exit positions so as to stop further movements thereof 
in the event that the operator desires to stop such com 
ponents in predetermined intermediate positions or in 
the event such further movements :might be considered 
mentally or physically hazardous to the patient. 
Some ‘of the objects and advantages of the invention 

having been stated, others will appear when taken in 
connection with the accompanying drawings, in which 
FIGS. 1 and 2 are right-hand side elevations of a pre 

ferred embodiment of the treatment chair of this inven 
tion with the components of ‘the occupant supporting 
assembly thereof occupying‘ respective “exit” and 
“treatment” positions; ‘ 

' FIG. 3 is a schematic view showing various relative 
positions occupied by the back rest, seat rest, and leg 
rest components of thechair in the course of automatic 
operation thereof between the exit and'treatment posi 
tions; 
FIG. 4 is an enlarged rear elevation of the chair look 

ing at the left-hand side of the FIG. 2, but omitting the 
chair cushions, the leg rest and the rear wall means of 
an elevator enclosure; 
FIG. 5 is a further enlarged fragmentary rear eleva 

tion of the upper central portion of FIG. 4, but with the 
back rest occupying a more erect or steeply inclined 
position than that shown in FIGS. 2 and 4, and being 
taken looking substantially along line 5‘—-5 in FIG. 1; 
FIG. 6 is an enlarged front elevation of the chair 

looking substantially in the direction of the arrow indi 
cated at 6 in FIG. 1, omitting the front wall means of 
the elevator enclosure, the back rest, the leg rest and 
the seat cushion, and with other parts broken'away for 
purposes of clarity; ‘ 
FIG. 7 is an enlarged plan view of the chair as shown 

in FIG. 2, with portions broken away, and omitting the 
cushions of the occupant supporting assembly; 
FIG. 8 is a longitudinal vertical sectional view taken 

substantially along line 8-»8 in FIG. 7; 
FIG. 9 is an enlarged, fragmentary, transverse verti 

cal sectional view taken substantially along line 9-—-9 in 
FIG. 8; 
FIG. 10 is a fragmentary longitudinal vertical sec 

tional view taken substantially along line 10-40 in 
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FIG. 7, but showing the components of the occupant 
supporting assembly occupying exit position, as in FIG. 

FIG. 11 is an enlarged fragmentary transverse verti 
cal sectional view taken substantially along line ll—1 l 
in FIG. 10; 
FIG. 12 is a partially exploded perspective view of 

the chair omitting its supporting base; 
FIG. 13 is a schematic diagram of electrical circuitry 

embodying the novel control means of the invention; 
FIG. 14 is an enlarged, partially exploded perspective 

view of a medial portion of the thrust beam 55 in the 
central portions of FIGS. 7 and 8 and showing certain 
electric switches in association with the thrust beam; 
FIGS. 15 and 16 are further enlarged fragmentary 

views looking in the direction of the arrow 15 in FIG. 
14; 
FIGS. 17 and 18 are enlarged perspective views 

showing how the respective pairs of switches O51, OS2 
and D51, D82 of FIG. 4 may be mounted on the eleva 
tor platform; 
FIG. 19 is a sectional plan view taken substantially 

along line 19-19 in FIG. 18; 
FIG. 20 is a partially exploded view similar to the 

lower portion of FIG. 12, but showing a modi?ed drive 
means for shifting the main carriage relative to the ele 
vator platform; and 
FIG. 21 is a fragmentary detail of the modi?ed drive 

means of FIG. 20. 

GENERAL DESCRIPTION 

Referring more speci?cally to the drawings, the pre 
ferred embodiment of the improved treatment chair of 
this invention is best shown in FIGS. 1 and 2 and com 
prises an occupant supporting assembly 20 whose es 
sential components include a seat rest 21, a back rest 
22 and a leg rest 23 arranged in articulated relationship 
for relative angular movement by novel means to be 
later described. The occupant supporting assembly 20 
is carried by carriage means comprising a main carraige 
24 (FIGS. 4-12) mounted for longitudinal or rectilin 
ear movement, forwardly and rearwardly, in a substan 
tially straight and substantially horizontal path, on and 
relative to an elevator platform 25. Novel elevator 
means or lift means is provided for raising and lowering 
platform 25 in a substantially linear, vertical path inde 
pendently of a traversing means for carriage 24 and in 
dependently of a means for adjusting the angular rela 
tionship between seat rest 21, back rest 22 and leg rest 
23. ~ 

The elevator means for platform 25 is suitably se 
cured to a stationary base 26. Base 26 may be of con 
ventional or any other suitable construction facilitating 
angular adjustment of the elevator means and platform 
25 about the median vertical axis of platform 25, if de 
sired. 

ELEVATOR MEANS 

The elevator means is in the form of a power 
operated parallelogram or lazy-tong linkage comprising 
two complementary sets of relatively expansible and 
contractible links 3l-34, 31a-34a (FIGS. 4, 6, 8, l0 
and 12). The rear ends oflinks 31, 32 and 31a, 320 are 
pivotally connected in vertically spaced relationship to 
respective standards 35, 35a (FIGS. 8, 10 and 12) suit 
ably secured to stationary base 26. The rear ends of the 
pairs of links 33, 34 and 33a,‘ 34a are pivotally con 
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4 
nected, respectively, at points in vertically spaced rela 
tionshp and vertically aligned with the rear pivot points 
of links 31, 32 and 31a, 32a, to opposite sides of de 
pending rear portions 25’ of platform 25. The front 
ends of links 31, 33, 31a, 33a are pivotally mounted on 
a common pivot shaft 36 having the lower portions of 
a pair of upright links 37, 37a pivotally mounted 
thereon. The front portions of the respective pairs of 
links 32, 34 and 32a, 34a are pivotally interconnected 
and are also pivotally connected to the upper end por 
tions of the respective upright links 37, 37a on the same 
axis. Relatively offset portions of the respective pairs of 
parallelogram links 31, 34 and 31a, 34a are pivotally 
connected to opposite ends of respective connecting 
links 40, 40a. 

DRIVE FOR ELEVATOR MEANS 

A pivot shaft 41 (FIG. 8) is carried by and extends 
between front portions of the uppermost parallelogram 
links 34, 34a, forwardly of upright link 37, 37a, and has 
the upper forward portion of a hollow bracket 42 pivot 
ally mounted thereon to which a reversible electric 
motor 43 is suitably secured. The output shaft of motor 
43 has a gear 43a ?xed thereon which meshes with a 
relatively larger gear 431; loosely mounted on a lead 
screw 43c whose upper portion is mounted for tele 
scopic movementwithin and relative to hollow bracket 
42. 
Gear 4312 is suitably restrained from axial movement 

along lead screw 430 relative to hollow bracket 42 and 
has a ball nut 43d, of conventional or other suitable 
construction, suitably secured thereto and encircling 
lead screw 430. The lower rear portion of lead screw 
43c is pivotally connected, as at 43e, to stationary base 
26 (FIGS. 6, 8 and 12). 
From the foregoing description, it is apparent that. 

upon motor 43 rotating ball nut 43a’ in one direction, 
ball nut 43d traverses upwardly along lead screw 43c to 
expand the parallelogram linkage thus causing bracket 
42, motor 43 and the upper parallelogram links 34, 34a 
to move upwardly for elevating platform 25 in a sub 
stantially straight vertical path while maintaining the 
same in a substantially level attitude. Conversely, when 
motor 43 rotates ball nut 43a’ in the opposite or reverse 
direction, it traverses downwardly along lead screw 430 
to contract the parallelogram linkage and lower the 
platform 25 in said substantially vertical straight path 
while maintaining the same in substantially level atti 
tude. 
Since the combined weight of the structure sup 

ported by links 31-34, 3la-34a and a person resting on 
the occupant supporting assembly may be up to 500 
pounds or more in some instances, it is preferred that 
elevator motor 43 is equipped with a suitable brake 
means of any well-known type, such as a one-way 
brake, which will prevent elevator platform 25 from 
coasting downwardly whenever motor 43 is energized. 
Although electric motor 43, lead screw 43c and ball nut 
43d constitute the preferred means for expanding and 
contracting linkages 31-34, 31a-34a, it is contem 
plated that fluid-operated means, such as a double 
acting cylinder assembly, may be used in place of 
motor 43, screw 43c and ball nut 43d. A suitable tele 
scopic enclosure 44 is connected to the front, rear and 
opposing side edges of platfonn 25, extends down 
wardly therefrom, and is suitably connected to station 
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ary base 26 for enclosing the elevator means there 
within. 

MAIN CARRIAGE 

As best shown in FIGS. 7, 8, 10 and 12, main carriage 
24 is substantially longer than platform 25 and com 
prises a base plate 24a and a pair of laterally spaced 
elongate tracks or side rails 24b, 240 whose distal side 
portions are provided with respective longitudinal ex 
tending ribs 24d, 24e thereon. Ribs 24d, 24c are guided 
for longitudinal movement between respective longitu 
dinally spaced pairs of guide rollers 25a, 25b journaled 
on and projecting inwardly from respective opposing 
upwardly extending side ?anges 25c, 25d of platform 
25. 

SEAT CARRIAGE‘ 

The carriage means also comprises an auxiliary car 
riage 50, which may be termed as a seat carriage. Seat 
carriage 50 is pivotally mounted adjacent its rear por 
tion on main carriage 24 so that its front portion may 
be tilted to vary the angular position of seat rest 21 car 
ried thereby, and so that seat carriage‘50 and the occu 
pant supporting assembly move to and fro with main 
carriage 24. 
Seat carriage'50 is so constructed that it is nested be 

tween the main carriage side rails 24b, 24c whenever 
seat carriage 50 occupies substantially level position. 
Accordingly, seat carriage 50 comprises a pair of elon; 
gate tracks or side rails 50a, 501) secured, in the desired 
laterally spaced substantially parallel relationship, to 
front and rear transverse frame members 21a, 21b of 
seat rest 21. Axially aligned, outwardly projecting stub 
shafts 50c, 50d (FIGS. 11 and 12) are carried by the 
rear portions of seat carriage side rails 50a, 50b and are 
suitably journaled in rear portions of the main carriage 
side rails 24b, 24c. 
The proximal surfaces of seat carriage side rails 50a, 

50!; are provided with respective longitudinally extend 
ing, inwardly facing, guide-ways or grooves 50e, 50f 
(FIG. 12)‘. Grooves 50e, 50f are discontinuous, to the 
extent that the upper and lower portions ‘of the side 
rails 50a, 50b de?ning the grooves 50e, 50f are cut 
away to provide elongate recesses 50g, 50h (FIG. 12) 
in the proximal medial portions of the respective seat 
carriage side rails 50a, 50b. Recesse‘s 50g, 5011 are pro 
vided to accommodate a pair of elongate tilting cams 
or ramps 51, 51a suitably adjustably secured to and 
projecting upwardly from plate member‘24a of main 
carriage 24. The proximal surfaces of tilting cams 51, 
51a are spaced from each‘other and have respective 
longitudinally extending cam grooves 51b therein. The 
cam grooves 51b are substantially straight and extend 
upwardly and forwardly at an angle so as to aid in the 
dual function of tilting seat rest 21 while tilting leg rest 
23. . 

OCCUPANT SUPPORTING ASSEMBLY 

As heretofore described, the transverse frame 'mem 
bers 21a, 21b, to which seat carriage side rails 50a, 50b 
are secured, are parts of seat rest 21. As best shown in 
FIGS. 7, 8, l0 and 12, the rear edge ofleg rest 23 is piv‘ 
otally connected to an upper front transverse frame 
member 210 spaced above and rearwardly of transverse 
frame member 21a, as‘means of a hinge 23a. A suitable 
cushion 23b (FIGS. 1 and 2) may be mounted on and 
suitably attached to leg rest 23. Opposite ends of front 
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transverse frame members 21a, 21c are suitably se 
cured to opposing side frame members 21d, 21e, and 
opposite ends of rear transverse frame member 21b are 
suitably secured to a pair of upstanding pivot brackets 
21f, 2lg‘which are, in turn, suitably secured to the rear 
portions of side frame members 21d, 21e of seat rest 
21. 
The major portion or body 22a of back rest 22 is of 

substantially lesser width than seat rest 21, and the 
lower portion of back rest 22 is provided with a pair of 
outwardly diverging and forwardly curved wing por 
tions 22b, 22c on opposite sides thereof. Wing portions 
22b, 220 are suitably pivotally connected, as at 22d, 
222, to the respective brackets 21f, 21g of seat rest 21. 
The body 22a of back rest 22 is of built-up hollow con~ 
struction forming a longitudinally extending passage 
way 22f (FIG. 7) for adjustably receiving therein the 
lower portion of a suitable head rest 52 (FIGS. 1 and 
2) which may be of conventional or other construction 
and need not be described in detail. 
Passageway 22f also accommodates electric wires ex~ 

tending from sets S, S’ of manual switches to other 
switches beneath the seat cushion 21h (FIGS. 1 and 2) 
of seat rest 21, as will be later described. Manual switch 
sets‘S, S’ are conveniently mounted on opposite side 
edges of back rest body 22a to be readily accessible to 
an operator and his assistant. A suitable back rest cush 
ion 22g (FIGS. 1 and 2) may be secured to the front 
upper surface of back rest 22. Seat cushion 21h (FIGS. 
1 and 2) rest upon transverse frame members 2112, 21c 
of seat rest 21 and may be suitably secured to one or 
the other or both frame members 2112, 21c. 

TILT MECHANISM 

The mechanism for varying the angular relationship 
between seat rest 21, back rest 22 and leg rest 23, and 
relative to main carriage 24 and elevator platform 25, 
comprises a thrust means embodied in an elongate rela 
tively narrow, longitudinally extending, composite 
thrust beam broadly designated at 55, details of which 
are best illustrated in FIGS. 7, 8 and 12. Thrust beam 
55 is adapted to slide between the proximal surfaces of 
seat carriage side rails 50a, 50b and tilt cams 51, 51a. 
Thrust beam is preferably of a length approximately 
equal to that of seat carriage 50 and comprises a pair 
of spaced substantially parallel side bars 55a, 55b 
secured to opposite side edges of a toothed rack 55c 
spaced forwardly of the lateral plane of tilt earns 51, 
51a and overlying the front portion of main carriage 
24. The front ends of side bars 55a, 55b extend for 
wardly of rack 55c and have a roller 55d journaled 
therebetween on which a medial portion of leg rest 23 
normally rests. 

Suitable rollers or stub shafts 55e, 55f, 55g, 5511 
(FIG. 12) are carried by and project laterally outwardly 
from the side bars 55a, 55b and are adapted to ride in 
the corresponding grooves 50e, 50f (FIGS. 11 and 12) 
of seat carriage side rails 50a, 50b. Rollers 55e, 55g are 
disposed forwardly of the lateral plane of tilt cams 51, 
51a and adjacent rack 55c. Rollers 55f, 5511 are prefer 
ably axially aligned and positioned adjacent the rear 
ends of side bars 55a, 55b. Spaced forwardly from the 
rear ends of side bars 55a, 551), a distance roughly 
about one-third of the length of side bars 55a, 55b, is 
a follower 55i (FIGS.I7, 8, 9 and 12) which may extend 
through both side bars 55a, 55b with its opposite ends 
projecting outwardly from side bars 55a, 55b and en 



3,804,460 
7 

gaging in the cam grooves 51b in the respective tilt 
earns 51, 51a. Thus, the upper surfaces of the lower 
walls of grooves 51b serve as a ramp supporting the me 
dial portions of thrust beam 55 and seat carriage 50. 

In order to connect back rest 22 to the rear end por 
tion of thrust beam 55, the central lower portion of 
body 22a of back rest 22 is provided with a relatively 
narrow depending portion 22h to which the upper or 
rear end portion of a link 22:’ (FIGS. 1, 4, 5, 7, 8, l0 
and 12) is pivotally connected, as at 22k. The depend 
ing portion 22h of back rest 22, and link 12i, are both 
of such width that they may pass freely between the 
rear portions of seat carriage side rails 50a, 50b. The 
front end of link 22i is pivotally mounted on a shaft 
22m (FIGS. 5 and 8) carried by and extending between 
the rear end portions of side bars 55a, 55b of thrust 
beam 55. Pivot shaft 22m preferably is axially aligned 
with the rear rollers 55f, 5511 (FIG. 12) and may be in 
tegral therewith. 
From the foregoing description, it can be seen that, 

regardless of the position of main carriage 24 relative 
to elevator platform 25, whenever thrust beam 55 is 
moved forwardly relative to carriages 24, 50 and tilt 
cams 51, 51a, follower 551' causes thrust bar 55 to move 
upwardly and forwardly at an incline or angle relative 
to carriage 24 and platform 25 as in FIG. 8. In so doing, 
even though the rear portion of seat carriage 50 is piv 
otally mounted on main carriage 24, the rollers 
55e-55h (FIG. 12) moving in engagement with the 
grooves 50e, 50fin the seat carriage side rails 50a, 50b, 
cause seat carriage 50 to tilt upwardly at its forward 
portion. Of course, this also causes thrust bar 55 to tilt 
upwardly in concert with seat carriage 50. 
Thus, the front portion of seat rest 21 is tilted up 

wardly even though seat rest 21 may or may not be 
moving either forwardly or rearwardly at the time 
thrust beam 55 is being moved relative to main carriage 
24. The extent to which seat rest 21 may be tilted rela 
tive to main carriage 24 is purposefully relatively small; 
e.g., in the range of about 3° to 7°, between a substan 
tially level position parallel to carriage 24 and its steep 
est tilted position. 
As shown, however, the seat cushion 21h is posi 

tioned on frame members 211), 21c (FIGS. 8 and 10) so 
that its bottom is inclined upwardly and forwardly at an 
angle of about 10° to 12° relative‘ to side frame mem 
bers 21d, 210. Also, the upper surface of cushion 21h 
(FIGS. 1 and 2) may be parallel with its lower surface 
or it may be inclined upwardly and forwardly at an 
angle of about 5°, for example. Thus, even when seat 
rest side frame members 21d, 212 occupy a level posi 
tion, the upper surface of cushion 2111 may extend up 
wardly and forwardly at an angle of about 10° to 17°, 
for example. relative to main carriage 24 and platform 
25. . 

Since thrust beam 55 moves forwardly at the same 
time that its forward portion is being tilted upwardly 
with seat carriage 50, considerably greater angular 
movement is imparted to leg rest 23 than that being im 
parted to seat rest 21 during any forward movement of 
follower 551' along the tilt cam grooves 51b (FIGS. 8 
and 12). In other words, the extent of angular move 
ment of leg rest 23 while it is engaging roller 55d (FIG. 
8) may be about 30° to 40°, more or less. 

Similarly, since the pivot points 22k, 22m of link 22i 
(FIG. 8) are offset subtantially from the pivotal ‘axis 
22d, 22e of back rest 22, forward movement of thrust 
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8 
beam 55 imparts considerably greater angular move 
ment to back rest 22 than it does to seat rest 21. In fact, 
although back rest 22 may extend upwardly and rear 
wardly at an angle of about 15° with respect to a line 
perpendicular to elevator platform 25 when back rest 
22 occupies a nearly vertical, erect or exit position 
(FIG. 1), the range of angular movement of back rest 
22 effected by the movement of thrust beam 55, may 
be up to about 80°. 

DRIVE FOR TILT MECHANISM 

Selectively operable power means is provided for im 
parting forward and rearward movement to thrust 
beam 55 relative to main carriage 24, seat carriage 50 
and seat rest 21. To this end, a reversible electric motor 
60, which may also be termed as a tilt motor, is suitably 
secured to a frame member 211' (FIGS. 7, 8 and 12) se 
cured to and extending rearwardly from transverse 
frame member 21a. The drive shaft 60a of motor 60 ex 
tends laterally therefrom and is journaled in a pair of 
bearing blocks 60b (FIGS. 6, 7 and 12) carried by and 
projecting upwardly from the respective seat carriage 
side rails 50a, 5b. A pinion or gear 60c is suitably se 
cured on shaft 60a between bearing blocks 60b and en 
gages rack 550 (FIG. 8) of thrust beam 55. 

It is apparent that rotation of pinion 60c in a forward 
or counterclockwise direction in FIGS. 8 and 12 im 
parts forward movement to thrust beam 55 to tilt up 
wardly the front portion of seat rest 21 while swinging 
back rest 22 and leg rest 23 toward horizontal posi 
tions. Reverse or clockwise rotation of pinion 600 in 
FIGS. 8 and 12 returns the frame of seat rest 21 toward 
the substantially horizontal position while moving back 
rest 22 toward a substantially vertical or erect position 
and while permitting leg rest 23 to gravitate toward a 
vertical position. While it is preferred that electric 
motor 60 is employed for imparting forward and rear 
ward movement to thrust beam 25, it is contemplated 
that ?uid-operated means, such as a double-acting cyl 
inder assembly, may be used for this purpose. 

CARRIAGE TRAVERSING MEANS 

Power means also is provided for shifting main car 
riage 24 forwardly and rearwardly relative to elevator 
platform 25 independently of vertical movement of ele 
vator platform 25 and with or without longitudinal 
movement of thrust beam 55 relative to carriages 24, 
50. Accordingly, a reversible electric motor 65, which 
also may be termed as a carriage motor (FIGS. 6, 7 and 
12), is disposed in the space between right-hand side 
frame member 21d of seat rest 21 and the right-hand 
side ?ange 256 of elevator platform 25. The motors 43, 
60, 65 preferably are gear motors; i.e., motors whose 
gear boxes have worm and wormgear output portions, 
so that their output shafts will not rotate unless the re 
spective motors are energized and so that their output 
shafts rotate at relatively slow speeds as compared to 
the speed of their rotors. Motor 65 is suitably secured 
to and depends from a support bracket 65a which ex 
tends inwardly over side ?ange 25c and has its inner 
most portion suitably secured to the right-hand side rail 
24b of main carriage 24. 
The axis of the drive shaft of carriage motor 65 ex 

tends in a direction transverse to the longitudinal direc 
tion of carriage 24 and has a pulley, drum or other suit 
able rotary member 65b ?xed thereon. A taut double 
ended cable 650 is wrapped ?rmly around pulley 65b, 
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and the front and rear ends of cable 65c are suitably se 
cured to abutments 65d, 65e projecting outwardly from 
elevator platform 25. Thus, it is apparent that alterna~‘ 
tive rotation of pulley 65d ‘in counterclockwise and 
clockwise directions in FIGS. 10 and 12 imparts re 
spective forward and rearward movements to carriage 
motor 65, bracket 65a, carriages 24, 50, and, thus, to 
the entire occupant supporting assembly 20, relative to 
platform 25; 

Alternatively, the modi?ed carriage traversing mech 
anism of FIGS‘. 20 and 21 may be used, wherein it will‘ 
be observed that drum 65b and cable 65c are replaced‘ 
by a pinion 65b’ and a rack 65c’. Rack 65c’ (FIGS. 20‘ 
and 21) is secured to one longitudinal side edge portion 
of elevator platform 25 and pinion 65b’ is ?xed on the 
output shaft of carriage motor 65. Although electric 
motor 65 constitutes the preferred embodiment of the 
means for shifting main‘ carriage 2, and the occupant 
supporting assembly 20 carried thereby, to and fro rela 
tive to elevator platform 25, it is contemplated that 
?uid-operated means, such as a double-acting cylinder 
assembly, may be used for this purpose. 

CONTROL MEANS 

The chair is provided with novel control means in 
cluding manually operable switch means readily acces 
sible to an operator on one side of the’chair and an as 
sistant on the other side of the chair for effecting opera 
tion of motors 43, 60, 65 either individually or in auto 
matic predetermined timed or cyclical relationship to 
effect the respective substantially vertical, substantially 
horizontal and tilting operations of seat rest 21, back 
rest 22, and legrrest 23. To this end, the two sets of 
manually operable switches S, S’ are mounted in con 
venient positions on opposite side edge portions of the 
body 22a of back rest‘ 22 (FIG..12), as heretofore 
stated, so as to be readily accessible to the operator and 
an assistant. Both sets of switches S, S’ are substantially 
identical and, therefore, only one of the sets of 
switches; i.e., set S, is shown in association with the 
electrical circuit in FIG. 13. 
Each set of manually operable switches S, S’ includes 

an individual double-throw elevator switch A, an indi 
vidual double-throw tilt switch B, an individual double 
throw carriage switch C, a normally open “operate” or 
“treatment" switch D, and a normally open‘ push 
button “exit" or “entrance" switch E. Movable with 
and forming parts of the respective switches A, B, C are 
“abort” or override switches A’, B’, C’. Thus, switches 
A, A’; B, B’ and C, C’ are functionally double-pole 
switches. It is apparent that the manually operable 
switches of the set S’ may be arranged in parallel with 
the respective switches A_E, A’-C’ of the set S shown 
‘in FIG. 13. Alternatively, if desired, one exit switch and 
one treatment switch may be positioned on the top 
edge of back rest body 22a. 
The electrical 'circuit includes eight electromagnetic 

relays CR1-CR8 suitably mounted on a relay panel 21 j 
(FIG. 7) attached‘ to frame members 21c, 21c of seat 
rest 21. Relay CR1 serves as a “treatment" cycle relay 
and controls five sets of contacts‘lA-IE. Relay. CR2 
serves as an “exit” cycle relay and also controls five 
sets of contacts 2A-2E as shown in the left~hand por 
tion of FIG. 13. In the right~hand portion of FIG. 13, 
it will be observed that relays CR3, CR4,“CR5, CR6, 
CR7, CR8 control respective sets of contacts 3A-3C; 
4A-4C; SA-SC; 6A-6C; 7A, 7C; and 8A-8C. Manually 
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10 
operable switches A-E and relays CR1-CR8 preferably 
are arranged in a low~voltage circuit receiving its power 
from the secondary of a transformer 70 whose primary 
is connected to a relatively higher-voltage source of 
electrical energy by suitable lead conductors L, L’. Al 
though the low voltage circuit is shown arranged for al 
ternating current, it is apparent that a direct current 
circuit may be used. a 

The reversible electric motors 43, 60, 65 are pro 
vided with respective forward and reverse windings 
43’, 43"; 60’, 60"; 65', 65" arranged in a_high-voltage 
circuit connected to lead conductors L, L’. 
A solid state relay R, such as a thyristor, is provided 

for each winding‘of motors 43, 60, 65. Each relay R is 
normally inactive but upon being energized by the clos 
ing of a respective one of the contact sets 3A, 4A, 5A, 
6A, 7A, 8A in the low voltage circuit, the correspond 
ing relay R conducts and current flows in the high volt‘ 
age circuit to the corresponding motor winding. Thus, 
when normally open contact sets 3A-8A are closed, 
they establish‘a high voltage circuit through the respec 
tive relays R to the respective motor windings 43', 43", 
60', 60", 65’, 65". , 
Manually operable double-pole switches A, A’, B, B’ 

and C, C’ respectively are preferably of the type known 
as three-position rocker switches normally biased to 
open position such that, upon being moved in either di 
rection, they will automatically return to a neutral or 
open position. Generally, when switches A-C are 
moved upwardly in FIG. 13, they actuate or energize 
the respective relays CR4, CR6, CR7, and when 
switches A-C are moved downwardly, they actuate or 
energize the respective relays CR3, CR5, CR8. The 
function of abort switches A’-C’ will be later described. 
Upon an operator momentarily closing the respective 
treatment and exit switches D, E, they normally will ac 
tuate or energize the respective relays CR1, CR2 to ini 
tiate respective automatic treatment and exit cycles in 
the operation of the chair. The low voltage circuit also 
includes limit switches LSl-LS6, “directionaP‘ range 
switches DSl-DS4, “treatment“ or “operate” range 
switches 081-053, and a solid state relay 71, such as 
a thyristor or "Triac.” Thyristor 71 is a part of the 
“abort” system, as will be later described. 

I METHOD OF OPERATION 

The control means embodied in the electrical cir 
cuitry of FIG. 13 is devised to permit operation of the 
elevator means, the tilting means for the components 
of the occupant supporting assembly, and the carriage 
shifting means either individually or automatically in 
predetermined timed relationship. First, the individual 
operation effected by the manuallly operable rocker 
switches A-C will be described. ‘ 

At the outset, it should be noted, that the abort 
switches A'-C’ have no useful function during individ 
ual operations of platform 25, carriage 24 and the tilt 
ing means for seat rest 21, back rest 22 and leg rest 23. 

INDIVIDUAL OPERATION OF ELEVATOR 
MEANS 

Assuming that the elevator platform 25 occupies a 
position on a lower level than its uppermost position, 
the operator moves individual elevator switch A to an 
upper operative position to close a circuit across the 
secondary of transformer 70, through switch A, limit 
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switch LS1, normally closed contact set 3C and 
through relay CR4 to change the state of contact sets 
4A, 4B, 4C. Thus, Contact set 4A establishes a high 
voltage circuit to forward winding 43’ of elevator 
motor 43 and causes elevator platform 25 to move up 
wardly in the manner heretofore described. The up 
ward movement of elevator platform 25 continues ei 
ther as long as the operator holds switch A in the upper 
operative position or until the upper parallelogram link 
34 (FIG. 10) has pivoted downwardly relative to plat 
form 25 sufficiently to engage and open limit switch 
LS1. Limit switches LS1, LS2 are suitably secured to 
one side of the depending rear portions 25' of elevator 
platform 25. When limit switch LS1 is opened, it breaks 
the circuit to relay CR4 to return contact sets 4A-4C 
to their original or normal state 'and stop motor 43. 
To lower elevator platform 25 when it occupies other 

than its lowermost position, the operator moves eleva 
tor switch A downwardly to a lower operative position 
to energize relay CR3 through limit switch LS2 and 
normally closed contact set 4C, thereby changing the 
state of contact sets 3A-3C. In so doing, contact set 3A 
causes current to flow through reverse winding 43" of 
elevator motor 43, thereby causing elevator platform 
25 to move downwardly. Elevator platform 25 contin 
ues to move downwardly either as long as the operator 
holds elevator switch A in the lower operative position 
(FIG. 13) or until limit switch LS2 (FIG. 10) is engaged 
and opened by the parallelogram link 32. Link 32 then 
is in the course of upward pivotal movement relative to 
elevator platform 25, as is apparent by comparing the 
position of the parallelogram links 3la-34a in FIG. 8 
with the position of the parallelogram links 31-34 in 
FIG. 10. 

INDIVIDUAL OPERATION OF TILTING MEANS 

As heretofore described, during reclining or down 
ward and rearward tilting movement of back rest 22, 
the seat rest 21 and leg rest 23 are tilted upwardly at 
their front portions relative to each other by forward 
movement of thrust beam 55 relative to main carriage 
24. In order to recline back rest 22 when it occupies 
other than its lowermost position, individual manually 
operable tilt switch B is moved downwardly in FIG. 13 
to a lower operative position to energize relay CR5 
through tilt switch B, normally closed limit switch LS4 
and normally closed contact set 6C, thereby changing 
the state of contact sets 5A—5C. In so doing, normally 
open contact set 5A establishes energization of the for 
ward winding 60’ of tilt motor 60 to impart forward 
movement to thrust beam 55 (FIG. 8). 
Forward movement of thrust beam 55 continues for 

as long as the operator holds tilt switch B in the lower 
operative position or until an abutment 55j (FIG. 14), 
projecting upwardly from side bar 55b of thrust beam 
55, engages and opens limit switch LS4. In this regard, 
it will be observed in FIG. 14 that limit switch LS4, as 
well as switches LS3, DS3, D84 and 083, are mounted 
on a bracket 21k carried by the frame of seat rest 21 
and are so positioned that switches LS4, DS3 overlie 
side bar 5511, switch LS3 overlies bar 55a, and switches 
DS4, 083 are disposed between and above side bars 
55a. 55b of thrust beam 55. By referring to FIG. 13, it 
is apparent that the ?ow of current to relay CR5 is in 
terrupted when normally closed limit switch LS4 is 
opened, thus returning contact sets 5A-5C to their nor 
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12 
mal state to interrupt the ?ow of current to winding 60’ 
of tilt motor 60. 
To incline back rest 22 upwardly and forwardly when 

it occupies other than its uppermost and forwardmost 
or most steeply inclined position (FIGS. 1 and 10), the 
operator moves individual tilt switch B to an upper op 
erative position (FIG. 13) to energize relay CR6 
through normally closed limit switch LS3 and normally 
closed contact set 5C, thus changing the state of 
contact sets 6A-6C. This closes normally open contact 
set 6A to establish a high voltage circuit to reverse 
winding 60” of tilt motor 60 and thereby impart rear 
ward movement to thrust beam 55 (FIG. 8). Such rear 
ward movement continues until tilt switch B is released 
by the operator or until an abutment 55k, projecting 
upwardly from side bar 55a of thrust beam 55 (FIG. 
14), engages and opens normally closed limit switch 
LS3, whichever occurs ?rst. 

It is apparent that, when switch LS3 is opened, the 
flow of current to relay CR6 is interrupted, returning 
contact sets 6A-—6C to their normal state and interrupt 
ing the ?ow of current to winding 60” of tilt motor 60 
to thereby stop further tilting of seat rest 21, back rest 
22 and leg rest 23. 

INDIVIDUAL OPERATION OF CARRIAGE 
TRAVERSING MEANS 

To shift carriage 24 forwardly and rearwardly other 
than during automatic cycling of motors 43, 60, 65, in 
dividual carriage switch C is moved upwardly (FIG. 13) 
to upper operative position to effect forward move 
ment of carriage 24 if it does not already occupy its for 
wardmost position. To this end, manual movement of 
switch C to upper operative position energizes relay 
CR7 through limit switch LS6 and normally closed 
contact set 8C, thereby changing the state of contact 
sets 7A, 7C. This closes contact set 7A to establish a 
high voltage circuit for the forward winding 65' of car 
riage motor 65 and thereby impart forward movement 
to carriage 24 relative to platform 25. Such forward 
movement of carriage 24 continues until the operator 
releases carriage switch C or until the normally closed 
switch LS6, carried by the side rail 24c of carriage 24 
(FIG. 7), engages and is opened by a limiting abutment 
252, whichever occurs ?rst. Abutment 25e projects 
outwardly from the front portion of left-hand side 
?ange 25d of elevator platform 25. It is apparent in 
FIG. 13 that, upon limit switch LS6 being opened, relay 
CR7 is deenergized, thereby returning contact sets 7 A, 
7C to their normal state and breaking the circuit to for 
ward winding 65' of carriage motor 65 to stop further 
forward movement of carriage 24. 
When carriage 24 occupies a position forwardly of its 

rearmost position and the operator moves carriage 
switch C (FIG. 13) downwardly to a lower operative 
position, current ?ows through normally closed limit 
switch LS5, normally ‘closed contact set 7C and relay 
CR8 to change the stage of contact sets8A-8C. In so 
doing, normally open contact set 8A is closed and es 
tablishes a circuit to reverse winding 65'I of carriage 
motor 65 to thereby impart rearward movement of car 
riage 24. 
Carriage 24 continues to move rearwardly until the 

operator releases carriage switch C or until normally 
closed limit switch LS5, which also is carried by side 
rail 240 (FIG. 7) of carriage 24, engages and is opened 
by an abutment 25f, whichever occurs ?rst. Abutment 
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25f projects outwardly from the rear portion of side 
?ange 25d of elevator platform 25. It is apparent that, 
upon switch LS5 being opened, relay CR8 is deener 
gized and contact sets 8A-8C return to their normal 
state. Thus, winding 65" of carriage motor 65 is deen 
ergized to stop further rearward movement of carriage 
24. 

It will be noted that the simultaneous energization of 
both forward and reverse windings of any one of the 
motors 43, 60, 65 (FIG. 13) is prevented because 
contact sets 36, 4c, 5c, 6c, 7c and 8c are normally. 
closed, but are opened when the respective relays 
CRIS-CR8 are energized. Thus, relays CR4, CR6, CR8 
cannot be energized while the respective relays CR3, 
CR5, CR7 are energized and vice versa. ‘ 

AUTOMATIC OPERATION OF CHAIR 

The operation of the treatment chair will now be de 
scribed for automatically and collectively moving the 
elevator platform, main carriage, seat rest, back rest 
and leg rest components between the predetermined 
“treatment" positions of FIG. 2 and the predetermined 
“exit” positions of FIG. 1. In this regard, it will be ob 
served in FIG. 2 that the aforementioned components 
occupysuch positions relative to each other as ‘to lo 
cate a patient or other person on the chair in a gener 
ally supine position at a predetermined level for being 
operated upon by an operator, and wherein seat rest 21 
is shown disposed ‘on a substantially higher level than 
that at which a person may comfortably exit from or 
enter onto seat rest 21. Also, by way of example, with 
respect to the horizontal plane of platform 25, to back 
rest 22 is shown positioned at an angle of about l5°, 
and the frame of seat‘rest 21 and the leg rest 23 are 
each shown disposed .atan angle of about 7°, with seat 
rest 21 extending upwardly and forwardlytat an angle 
as opposed to the back rest 22 and leg rest 23 which ex 
tend downwardly and forwardly at an angle. 
The level occupied by the occupant supporting as— 

sembly 20 when the components 21, 22, 23 thereof oc 
cupy predetermined treatment positions or exit posi 
tions may be varied to suit the operator. For example, 
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in the “treatment" position (FIG. 2), the median center - 
of seat cushion 2111 may be about 25 to 30 inches above 
the ?oor, and the“‘exit" position (FIG. 1), the median 
center of cushion 21h maybe about 17 to 21 inches 
above the floor. However, by operating elevator switch 
A (FIG. 13), the occupant supporting assembly may be 
moved to a lowermost position in which the median 
center of cushion 21h may be about 12 inches above 
the ?oor, or the occupant supporting assembly 20 may 
be raised to its uppermost position in which the median 
center of cushion 2112 may be‘located about 34 to 36 
inches above the ?oor, for example. 7 
When the occupant supporting assembly 20 occupies 

the “exit” position of FIG. 1 or a lower position, back 
rest 22‘ is substantially erect, to the extent that it ex 
tends at an angle of about 70° to 76° relative to the sub 
stantially horizontal plane of platform 25 and the frame 
of seat rest 21. Also, leg rest 23 then occupies an angle 
of about 35° to 40° with respect to the supporting floor 
for the chair. 
However, the length of leg rest 23 may be such that 

a slide member 230 on the front lower portion thereof 
(FIGS. 1 and 2) may engage and slide upon the sup 
porting floor as the occupant supporting assembly 20 
approaches the “exit" position in the course of down 
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ward movement thereof. Thus, the lower portion of leg 
rest 23 is pivoted forwardly by engagement with the 
floor so that it swings away from the supporting roller 
55d on thrust beam 55 whenever thrust beam 55 occu 
pies its rearmost position and occupant supporting as 
sembly 20 is being moved through about the lower one 
third of its range of vertical movement. 
As heretofore indicated, the manually operable push 

button “treatment” and “exit” switches D, E are pro 
vided for selectively and automatically positioning the 
components of the occupant supporting assembly 20 in 
the respective “treatment” and “exit" positions of 
FIGS. 1 and 2. The automatic or cyclical operation of 
the chair is such that, during the course of movement 
of the occupant supporting components 21, 22, 23 be 
tween the “exit” and “treatment” positions of FIGS. 1 
and 2, or anywhere within the range thereof, back rest 
22 causes the head rest 52 attached thereto to move in 
a substantially vertical plane throughout at least the 
major portion of vertical movement of back rest 22 so 
that the patient’s head will always be within about 2 to 
3 inches of a given vertical line to maintain the patient’s 
head within a convenient working; area or column be 
tween narrowly spaced vertically extending limits, as 
indicated by the arrows H in FIG. 3. 

AUTOMATIC TREATMENT CYCLE 

Assuming, for example, that the components of the 
chair occupy the “exit” positions of FIGS. 1 and 10, 
with all of the individual control switches A-C and the 
respective abort switches A’-C’ occupying inoperative 
or open positions, when the operator wishes to auto 
matically‘position the chair components in the “treat 
ment” position of FIG. 2, he simply momentarily closes 
push-button “treatment” switch D of FIG. 13. In so do 
ing, current ?ows through the normally closed contact 
set 213 and “treatment" switch D to energize treatment 
relay CR1 and‘ change the state of contact sets lA-lE. 
This closes contact sets 1A, 1B, 1C, 1D and opens 
contact set 1E. 
At this‘ instant, contact set 1C will have no effect on 

carriage motor 65, but will have a delayed effect there 
upon through switch DS3, as will be later described. 
The closing of contact set 1A, however, energized el 

evator relay CR4 through normally closed switches 
081, L51 and the normally close-d contact set 3C of 
relay CR3, thus changing the state of the contact set 
4A-4C. This not only completes the circuit to the for 
ward or “up" winding of elevator motor 43, but it also 
establishes a ?ow of current through thyristor 71, 
contact sets 48 and 1B, and relay CR1, which current 
flow then by-passes “treatment" switch D so that it may 
be released by the operator. It should be noted that, as 
long as any one or more of the normally open contact 
sets 48, 5B, 8B is in a closed state, upon treatment 
relay CR1 having been energized previously, treatment 
relay CR1 will remain energized. 

, Since thrust beam 55 occupies a rearward position 
when the components of the chair occupy the exit posi 
tions of FIGS. 1 and 10, it follows that limit switch LS4 
(FIGS. 7, 13 and 14) is closed. Also, while in the “exit" 
position, thrust beam 55 occupies a rearward position 
relative to carriages 24, 50 (as in FIG. 14) so that 
switch 083 also is closed, as will be later explained 
(FIGS. l4, l5 and 16). Consequently, when “treat 
ment” switch D was momentarily closed, current was 
also caused to flow through contact sets 1D, 6C (FIG. 
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13) and switches 0S3, LS4 to energize relay CR5 and 
change the state of contact sets 5A-5C. Contact set 5A 
then effects energization of forward winding 60’ of tilt 
motor 60 so that thrust beam 55 starts to move for 
wardly to tilt the occupant supporting components 21, 
22, 23 toward the treatment position of FIG. 2 as eleva 
tor platform 25 starts to move upwardly. 
When elevator platform 25 has moved upwardly to 

the predetermined treatment level of FIG. 2, the high 
surface of a vertically movable, stepped slide cam 72 
(FIGS. 4, 13 and 17) moves into engagement with and 
opens switch 081 (FIGS. 10 and 13) while permitting 
normally open switch 052 to remain open. Thus, the 
opening of switch 081 breaks the circuit to relay CR4, 
thereby opening contact set 4A and stopping motor 43. 
It should be noted that, if elevator platform 25 was 
higher than the predetermined treatment level when 
treatment switch D was closed, the high surface of slide 
cam 72 would have been in registration with switches 
O81, OS2 and they would have been open and closed, 
respectively. ‘ 

Consequently, current then would have flowed 
through relay contact sets lA, 4C and switches 0S2, 
LS2 to energize relay CR3 instead of relay CR4. As de 
scribed earlier, energization of relay CR3 effects ener 
gization of reverse winding 43" of elevator motor 43, 
causing platform 25 to move downwardly. Such down 
ward movement would continue until slide cam 72 
again causes both switches O81, 082 to be open. Since 
both switches O81, 052 are then open, platform 25 will 
not be moved further upwardly or downwardly unless 
the operator closes manual elevator switch A or “exit” 
switch E. 

It will be observed in FIGS. 4 and 17 that switches 
O51, 082 are mounted on an arm 72a guided for verti 
cal adjustment-in a bracket 7212 on the left~hand side of 
the depending rear portions 25’ of elevator platform 
25. Arm 72a is threadedly penetrated by an adjustment 
screw 72c extending through platform 25. Slide cam 72 
also is guided for vertical movement in bracket 72b 
and has a link 72d extending upwardly therefrom and 
connected to the adjacent uppermost parallelogram 
link 34a. Thus, it is apparent that slide cam 72 moves 
downwardly relative to elevator platform 25 during up 
ward movement of platform 25, and that slide cam 72 
moves upwardly relative to platform 25 during down 
ward movement of platform 25. 
The switches DSl, DS2 also are controlled by a 

stepped slide cam 73. As shown in FIGS. 4, l0, l8 and 
19, switches DSl, DS2 are secured for vertical adjust 
ment to a bracket 73a suitably secured to the right 
hand side (FIG. 4) of the depending rear portions 25' 
of elevator platform 25. Slide cam 73 is mounted for 
vertical sliding movement in bracket 73a and has a link 
73b extending therefrom and connecting the same to 
the upper right-hand parallelogram link 34. Thus, up 
ward and downward movement is imparted to both 
slide cams 72, 73 relative to and during respective 
downward and upward movements of elevator platform 
25. However, since contact set 2A is open during the 
treatment cycle operation; i.e., during movement of the 
occupant supporting components to the “treatment” 
position of FIG. 2, the state of switches DSl, DS2.has 
no effect on the operation of the chair during the 
“treatment“ cycle. 
The normally closed switch DS3 is held in open posi 

tion during automatic operation by engagement thereof 
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with the upper surface of left-hand side bar 55b of 
thrust beam 55 (FIG. 14) substantially throughout the 
vertical movement of platform 25 between the exit and 
treatment levels indicated in FIGS. 1 and 2. However, 
at about the time that elevator platform 25 reaches the 
“treatment" level during the course of upward move 
ment thereof in a “treatment" cycle, a longitudinally 
extending groove or recess 55m (FIG. 14), in the for 
wardly moving left-hand side bar 55b of thrust beam 
55, moves into registration with switch DS3, permitting 
the same to close. Since normally open contact set 1C, 
in the lower left-hand portion of FIG. 13, was closed 
when treatment relay CR1 was energized, current then 
?ows through switches DS3, LS6, and contact sets IC, 
SC to energize relay CR7 and thus establish a circuit to 
the forward winding 65’ of carriage motor 65 in the 
manner heretofore described. 
Thus, although upward movement of elevator plat 

form 25 may have ceased, main carriage 24 then moves 
forwardly at the same time that thrust beam 55 is mov 
ing forwardly relative to main carriage 24. Carriage 24 
continues to move forwardly until either the recess 
55m (FIG. 14) moves out of registration with switch 
D53 and the upper surface of side bar 55b then opens 
switch DS3, or limit switch LS6 moves into engagement 
with and is opened by abutment 25e (FIGS. 7 and 13), 
whichever occurs ?rst. 
Switch DS3 may be mounted on bracket 21k (FIGS. 

7 and 14) so that it may be adjusted longitudinally of 
thrust beam 55 and so that switch DS3 will be opened 
either before or simultaneously with the opening of 
limit switch LS6 when it vengages abutment 25e. 
However, forward movement of thrust beam 55 rela 
tive to carriages 24, 50 may cease before, after or at the 
same time as forward movement of carriages 24, 50 
ceases during automatic operation. 

If main carriage 24 is still moving forwardly at the 
time that thrust beam 55 ceases forward movement rel 
ative to main carriage 24, it is apparent that thrust 
beam 55 then will continue to move forwardly in ?xed 
relation to main carriage 24. During automatic opera 
tion to the “treatment” position, it is preferred that the 
groove 55m (FIG. 14) in bar 55b of thrust beam 55 
moves forwardly out of registration with switch DS3 at 
the instant that forward movement of main carriage 24 
ceases. However, before thrust beam 55 reaches its for 
wardmost position relative to main carriage 24 and 
bracket 21k (FIGS. 14 and 15), a ramp cam 55n on bar 
55b engages and opens normally closed switch DS4. 
This insures that, when the exit switch E is closed there 
after, the main carriage 24 and the occupant support 
ing assembly 20 will not start to move rearwardly-rela 
tive to elevator platform 25 before thrust beam 55 
starts to move rearwardly relative to carriage 24. This 
is desirable so that the patient's head can be maintained 
within the aforementioned convenient working area 
between narrowly spaced vertically extending limits. 
As shown in FIGS. l4, l5 and 16, the right~hand side 

bar 55a of thrust beam 55 has a longitudinally adjust 
able abutment 55p thereon for adjustably limiting the 
extent to which thrust beam 55 may be moved for 
wardly relative to carriages 24, 50 and seat rest 21 dur 
ing automatic operation to “treatment” position. Abut 
ment 55p opens and closes switch 083 through a tog 
gle-action cam 55q pivoted on bracket 21k. Cam 55q 
is rotated counterclockwise (FIG. 16) by abutment 55q 
as thrust beam 55 moves rearwardly relative to bracket 
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21k, thus permitting switch 053 to close. Cam 55q is 
rotated clockwise from the position of FIG. 15 to that 
of FIG. 16 each time abutment 55;) moves forwardly 
against and past cam 55:], thus opening the normally 
closed switch 053. Of course, the maximum extent to 
which thrust beam 55 may be moved under control of 
individual tilt switch‘A (FIG. 13) in the forward and 
rearward directions relative to carriages 24, 50 is deter 
mined by abutments 55j, 55k and the respective limit 
switches LS4, LS3 (FIG. 14). 

It is thus seen that, during automatic “treatment" 
operation of the chair, regardless of whether or not the 
main carriage 24 has ceased its forward movement, 
when the adjustable abutment 55p in thrust beam‘55 
moves forwardly into engagement with'toggle cam 55:] 
and opens switch 083, if abutment 55j has not already 
opened limit switch LS4, switch 083 breaks the circuit 
to “recline” relay CR5 to change the state of contact 
sets 5A-5C arid break the circuit to tilt motor 60. All 
of the contact sets 38, 4B, 6B, 88 now already occupy 
open position, since relay CR5 is the last of the motor 
operating relays to be energized during the automatic 
“treatment” cycle of the chair. It follows therefore that 
contact set 58 is opened with deenergization of relay 
CR5 and, thus, treatment relay CR1 is deenergized to 
complete the “treatment” cycle of the chair. 
The toggle cam 55q is provided to insure that switch 

053 is held open even though abutment 55p may be 
caused to move forwardly after it has initially opened 
switch 033 upon the completion of a “treatment” 
cycle due to an operator moving the switch B upwardly 
in FIG. 13. This is a precautionary measure in the event 
that a person’s arm may be positioned between back 
rest 22 and platform 25when they occupy the relative 
positions shown in FIG. 2 and an operator might then 
accidentally close the “ti’eatment‘” switch D. In other 
words, the closing of “treatment” switch D under such 
condition cannot effect energization‘ of relay CR5 and 
motor winding 60’, it then being necessary to ?rst oper 
ate either the “exit'” switch E or switch 8 to move abut 
merit 55p rearwardly past‘toggle cam 55q before “treat 
ment" switch D can be effective to energize relay CR5 
and motor winding 60’. ' 

It is important to note that, if the operator intention 
ally or unintentionally moves any one or more of the 
individual control switches A-C to either of its respec 
tive operative positions during automatic “treatment" 
or “exit” cycles of the chair, the corresponding abort 
switch A’, B’ or C’, as the case may be, will also be 
moved to an operative or closed position to prevent 
thyristor 71 from conducting and thereby to interrupt 
the flow of current to whichever of the relays CR1 or 
CR2 may have been energized previously, even‘ though 
one or more of the contact sets 38, 4B, 5B, 6B, 88 may 
be closed. In other words. during the course of either 
an automatic “treatment? cycle or an automatic “exit” 
cycle in the operation of the chair, the instant that any 
one of the abort switches A’, B’, C’ is moved with a re 
spective one of the switches A, B, C to closed position, 
it will stop such automatic cycle in the operation‘of the 
chair and individual operation of the motors 43, 60, 65 
then may be effected by manual manipulation of the 
respective switches A-C, in the manner heretofore de 
scribed. I 

AUTOMATIC EXIT CYCLE 
Assuming that the components of the chair occupy 
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the “treatment” positions of FIG, 2, in order to effect 
an automatic “exit” cycle in the operation of the chair, 
the operator need only momentarily close the “exit” 
switch E to energize exit relay CR2 through contact set 
1E. Since this closes contact sets 2A, 2B, 2C, 2D_, cur 
rent then ?ows through contact sets 2D, 5C and limit 
switch LS3 to energize relay CR6 and complete a cir 
cuit to the reverse winding 60" of tilt motor 60 in the 
manner heretofore described. At ‘the same time, relay 
CR6 closes contact set 6B to complete a circuit 
through thyristor 71 and contact set 28 to exit relay 
CR2, by-passing exit switch E, which then may be re 
leased. , 

Of course, upon energization of reverse winding 60" 
of tilt motor 60, thrust beam 55 starts to move rear 
wardly, from right to left in FIG. 7, relative to carriages 
24, 50. Also, since the respective normally closed and 
normally open switches DS1, DS2 (FIGS. 4, l3, l7 and 
18) are being held in respective open and closed posi 
tions by the high surfaces of slide cam 73 when the ele 
vator platform 25 occupies “treatment” level, energi 
z‘ation of exit relay CR2 also caused current to flow 
through contact sets 2A, 4C and switches DS2, LS2 to 
energize relay CR3 and thereby establish a circuit to 
reverse winding 43" of elevator motor 43 in the man~ 
ner heretofore described. 
Upon occurrence of sufficient rearward movement of 

thrust beam 55 to move ramp cam 5511 out of registra 
tion with switch DS4, permitting the same to close, cur 
rent then ?ows through switches D34, LS5 and contact 
sets 2C, 7C to energize relay CR8 and thus close a cir 
cuit to reverse winding 65" of carriage motor 65 in the 
manner heretofore described. Thus, ‘carriages 24, 50 
and seat rest 21 move rearwardly as thrust beam 55 
moves rearwardly relative to carriage 24 and as eleva 
tor platform 25 moves downwardly. By delaying rear 
ward movement‘ of carriages 24, 50 and seat rest 21 
until ramp cam 55n has moved out of engagement with 
switch D84, this ensures that the free rear edge of back 
rest 22 will move upwardly in the desired operating 
work column rather than moving rearwardly relative to 
the elevator platform 25. 
Rearward movement of thrust beam 55 relative to 

carriages 24, 50 continues until abutment 55k thereon‘ 
(FIGS. 13 and 14) engages and opens limit switch LS3, 
at which instant back rest 22 occupies the erect posi 
tion shown in FIGS.,1 and 10. Also, rearward move 
ment of carriages 24, 50 relative to elevator platform 
25 continues after groove 55m, in left-hand side bar 
55b of thrust beam 55, moves out of registration with 
switch DS3 so that the upper surface of bar 55b opens 
normallyclosed switch DS3 at substantially the same 
time as or before limit switch LS5 moves into engage 
ment with and is opened by abutment 25f ( FIGS. 7 and 
13). 

It is apparent that the opening of switch DS3 at this 
time simply conditions the same for the next “treat 
ment" cycle. The opening of switch LS5, however, de— 
energizes relay CR8 to stop carriage motor 65, with 
carriages 24, ‘50 than occupying their rearmost posi- . 
tions as shown in FIGS. 1 and 10. The downward move 
ment of elevator platform 25 also continues during the 
automatic “exit” cycle of the chair until slide cam 73 
has moved upwardly relative to platform 25 sufficiently 
to move the low surface thereof into registration with 
switch D52 (FIGS. l3, l8 and 19) to break the circuit 
to relay CR3, thus breaking the circuit to elevator 










