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The present invention relates to extensible
chairs, and has for one object to provide im-
proved operating and control mechanism ap-
plicable to dental, surgical, barbers and other
types of chairs.

A further object of the invention is to pro-
vide an extensible motor actuated chair or
lifting mechanism having improved electric
control devices: for automatically rendering
the motor ineffective when the parts have
reached the limit of their range of adjust-
ment, the devices being coordinated to effect
countrol of the different movements of the
parts so as to simplify the work of the op-
erator in the adjustments of the chair to the
different working positions required from
time to time.

A further object of the invention is to pro-
vide improved operating means for the chair
including a manually controlled electric
switch and a brake for the driving means op-
eratively associated with the switch for con-
trol thereby and also with certain of the mov-
able parts of the chair whereby the brake is
applied automatically when said parts are
moved to a predetermined position of adjust-
ment. ‘

A further object of the invention is to pro-
vide an extensible chair having a lifting
mechanism adapted to be motor driven and
so constructed as to readily receive either a
direct or alternating current motor without
necessitating removal or adjustment of any
of the circuit connections for the motor, thus
requiring only the removal of one motor and
the substitution of the other whereby the
manufacturer may build a standard unit
which can be shipped complete and ready for
service with either type of motor that may
be required.

A further object of the invention is to pro-
vide an improved type of switch including
yieldable means adapted to be compressed
upon moving the switch to closed position
whereby to afford an extremely quick release
of the movable contacts of the switch in or-
der to prevent arcing when the circuit is
broken. -

A still further object of the invention is to
provide in combination with a movable chair

Serial No. 70,241.

section and a reversible motor for operating
the same, a manually controlled two-way
switch and an automatic chair controlled lim-
it switch with circuit connections so arranged
that the limit switch will have one closing
position common to both closing positions of
the two-way switch and two other positions,
in each of which it is adapted to open the mo-
tor circuit with the main switch in one oper-
ating position and to close it with the main
switch in another operating position.

Another object of the invention is to pro-
vide a simple, compact and efficient form of
chair construction embodying extensible
standards or sections and liffing means there-
for including a reversible electric motor and
a main manually controlled reversing switch
connected with the limit switch and arranged
to be operated automatically by one of the
chair sections as it approaches the limits of
its range of adjustment.

‘Lo these and other ends the invention ro-
sides in certain improvements and combina-
tions of parts, all as will be hereinafter more
fully described, novel features being pointed
out in the claims at the end of the specifica-
tion.

In the drawings:—

Figure 1 is a diagrammatie view illustrat-
ing the circuit arrangement of an A. C. and
D. C. motor together with the switches there-
for in connection with a part sectional plan
of the chair base showing the several june-
tion boxes for the switches and a conduit for
enclosing the cireuit connections;

Figure 2 is a diagrammatic view in eleva-
tion illustrating a portion of an extensible
chair with the operating pins or projections
for the limit switch shown on one of the ad-
justable sections;

Figure 3 is a fragmentary part sectional
plan of the chair illustrating the manner of
connecting the motor with the lifting mech-
anism and showing the brake arrangement
for the motor driven shaft;

Figure 4 is a fragmentary sectional eleva-
tion taken on line 4a—4a of Figure 8, show-
ing one of the extensible chair sections near-
ing its lowest position at which it effects con-
trol of the brake;
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Figure 5 is a similar view showing the sec-
tion in operating position with respect to the
brake tripping lever;

Figure 6 is a sectional plan through the
chair base showing the construction of the
extensible sections and indicating the rela-
tion of the main switch with respect to the
outer section;

Figure 7-is a detail view of a part of the
brake mechanism ; :

Tigure 8 is a similar view in which the
parts are moved to release the brakes;

Figure 9 is a fragmentary sectional eleva-
tion illustrating the motor drive connection
for the lifting mechanism and the brake con-
trol mechanism therefor;

Figure 10 is a somewhat similar view show-
ing the brake mechanism in release position;

Figure 11 is an elevation as viewed from
the left of Figure 10, with the motor shaft
removed and the brake in release position;

Figure 12 is a view in elevation similar to
the upper half of Figure 11 with the brake
shown applied;

Figure 13 is an enlarged detail view illus-
trating the double bell-crank for releasing
the brake as shown in Figure 10;

Figure 14 is a top plan view of the main

switch with certain portions shown in sec-.

tion;

Figure 15 is an elevational view of the
switch looking at the side nearest the axis
of the chair;

Figure 16 is a bottom plan view of the
switch;

Figure 17 is a sectional elevation taken
on line 17a—174 of Figure 16;

Figure 18 is an enlarged detail section
through one of the spring housings for the
switch shown in Figure 17;

Figure 19 is a_front elevational view of
the limit switch shown in Figure 1;

Figure 20 is a side elevation of the same as
viewed from the right of Figure 19;

Figure 21 is a side elevation as viewed
from the left of Figure 19;

Figure 22 is a view in elevation somewhat
similar to Figure 19 with parts shown in sec-
tion to illustrate the construction of the re-
versible plunger mechanism and its retaining
means;

Figure 23 is a sectional elevation taken on
line 230—23a of Figure 19, showing the mov-
able contact member in central position and
illustrating one position of the switch operat-

“ing projections on the outer movable section

of the chair;

Figure 24 is a similar section showing the
switch after operation by the chair to one
of its circuits braking positions, and

Figure 25 is a sectional plan taken on line

. 25a—25a¢ of Figure 22.

Similar reference numerals throughout
the several views indicate the same parts.
In the present invention I have provided

1,856,493

a chair having extensible sections and suit-
able raising and lowering means therefor,
each of which may be of any desired or well
known construction. The lifting mechanism
has, however, been designed in such a way
as to adapt it for the ready reception of
either a direct or alternating current motor,
merely by the insertion of either of these
types of motors in position upon the base
of the chair. Furthermore, the plug and
socket connections for the different types of
motors are designed to interchange so that
when assembling either motor no time is lost
in making the necessary connections.

The limit or safety switch for breaking the
circuits when the chair sections are approach-
ing the limits of their adjustment in either di-
rection, serves to automatically interrupt
the motor circuit while the brake for the
driving mechanism, applied automatically
by one of the chair sections on approaching
the end of its downward stroke, prevents
overrunning of the sections regardless of
the fact that the operator may forget to re-
lease the pedal of the main switch at the
proper time. Furthermore, the brake which
is under the control of the pedal switch
is automatically applied upon release of the
pedal whereby to prevent coasting of the
chair sections after the motor circuit is
broken. :

Referring to the drawings, 11 and 11" rep-
resent the upper and lower fixed or base
sections of the chair, the former having an
opening at one side provided with a verti-
cally disposed flanged portion 12 for the
reception either of an A. C. or D. C. motor,
one of which is shown at 18 in Figures 2 and
3. The inner and outer extensible sections
or standards are indicated generally at 14
and ‘15, respectively. The outer section is
suitably guided within the base 11 by opposite
sets of rollers 16, only one of which is shown,
while the inner section 14 is guided within the
outer section by the opposite sets of rollers
17 and 18. The inner section carries at its
upper end a chair support, not shown, be-
tween which and the base member 11’ is dis-
posed any suitable form of lifting mecha-
nism. This mechanism may be of the gear
driven screw type arranged for operation
by a gear 19 at the center of the chair base
which in turn is driven -by another gear
20 meshing with a third gear 21 on the bot-
tom of a vertical shaft 22, disposed with a
housing 23 carried by a base or frame 24
supported by the base plate 11’. The housing
is provided with a removable cover plate
94’ as shown in Figure 8. The upper end
of the shaft 22 is provided with a gear 25
meshing with a worm 26 on a transverse shaft
97 journaled in a suitable bearing box 27/,
the upper half of which is removable, the
lower half of the box being preferably cast
integral with the nousing 23. The worm
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shaft 27 carries a disk or wheel 28 having lat-
erally projecting lugs 29 upon the outer
ends of which is secured a flexible driving
member 80. The latter is provided with a
series of holes 81 for the reception of the re-
duced ends 32 of a plurality of studs 33 pro-
jecting from a disk or head 84 on the arma-
ture shaft 35 of the motor 13 as shown in
Figure 8. Thus, it will be seen that upon
positioning the motor upon the base the ends
32 of the studs 33 will readily take into the
holes 81 of the flexible member 30 whereby
& suitable driving connection is afforded
between the motor and a lifting mechanism.
This is of course true with respect to both
types of motors, as in each case the same
construction is provided at the inner end of
the armature shaft.

The brake for the armature shaft com-
prises a shoe 36 adapted for engagement with
the wheel or disk 28 on the worm shaft 97 ,
the shoe being supported by a head 37 on an
arm 38 pivoted at 39 upon the end of a bar
40 sccured to the housing 28 of the lifting
mechanism as shown in Figure 3. Connect-
ed with the inner end of the arm 38 is a de-
pending rod or link 41 having on its lower end
a head 42 through which operation of the
rod is effected. Projecting upwardly from
the base of the housing 23 is a post or stand-
ard 43 having a laterally projecting plate
44 slotted at 45 for the passage therethrough
of the brake shoe operating rod 41. A spring
46 is interposed between the plate 44 and the
head 42 for applying the brake upon move-
ment of the parts to the position shown in
Figure 9. Movement of the brake to re-
lease position upon starting the motor is ef-
fected by a double acting bell crank lever
47 pivoted at 48 to the post 43 and provided
with projecting pins or lugs 49 for engage-
ment with the bottom of the head 42 of the
brake rod, so that when the bell crank is
swung in either direction the rod will be
raised against the action of the spring as
shown in Figure 10, whereby to release the
brake.

The bell crank operating means is so con-
structed as to be moved to brake release posi-
tion whenever the operator depresses the
main switch pedal, either to effect raising ov
lowering of the chair, it being understood
that the brakes will be held in release posi-
tion as long as the pedal remains depressed.
The bell crank is provided adjacent its lower
end with 2 laterally projecting stud 50 adant-
ed to receive the notched end of an arm 51
as shown in Figure 18. The arm at one side
of the notch is provided with an extended
portion 52 and at the opposite side of the
notch with a downwardly extending operat-
ing shoulder 53. The stud is provided with
a head 54 adapted to engage the extended
arm portion 52 to guide the arm in its back
and forth movement and to maintain it in

3

the plane in which it is intended to operate.
The arm is pivoted at 55 to a bracket 56 on
the inner end of a lever 57 which in turn is
pivoted at 58 to the annular upstanding por-
tion 59 of the chair base plate 11’ as shown
in Figures 3 and 9. The bracket 56 carries
an upstanding pin on which is mounted a
spring 61 disposed within a pocket formed
1n the outer end of the arm, as shown in Irig-
ure 10, the spring serving to yieldably hold
the arm in nermal operating position with
respect to the hell crank 47.

As a safety means for automatically effect-
ing apyplication of the brake, should the op-
erator 1ail to release the switch pedal as the
chair ches its lower limit of adjust-
; & provide a trip lever 62 pivoted ab
1 a bracket 64 disposed on the base plate

he chair as shown In Figures 4 and 5.
1 of the lever extends under the bell
operating arm 51 while the opposite

lies in the path of the extensible chair
ection 15 and is adapted to be engaged and
wted thereby, as shown in Figuve 5, un-
he conditions explained above. Raising
ot the arm 51 in this manner serves to move
om the helding position shown in Fig-
10 which is the position it normally oc-
s during downward movement of the
hair sections. As soon as the arm is raised
e the bell erank 47 the latter is im-
y returned to central position by the
46, thus permitting the brake to be
simuitaneous! Hed whereby to arrest
further movem the chair secticns.
After return of bell crank to central po-
sition and hair sections raised from

and

C

1g 61 will lower the arm
il then reengage the latter

heveof as shown in Figure
Y, 1t being understood that in this position
of the parts

and the stu

within the

It will be further un-

A
derstood that the maximum lift of the trip
62 is not sufficient to raise the shoulder 53

of the avm above the stud 50, whereby return
of the arm to the proper position by the
spring 61 is assured. The lever 57 is actu-
ated by an adjustable link 65 connected there-
with for universal movement through a ball
and socket connection 66 with which the le-
ver is also adapted to have 2 pivotal move-
ment. The link at ifs opposite end is con-
nected with the lower end of a vertically dis-
posed lever 67 through a ball and socket con-
nection 88 pivotally engaging said lever. The
lever 67 is pivoted at 69 to a bracket 70 pro-
jecting upwardly from the base plate 117,
Operation of the lever to effect release of
the brake in controlling the movements of
the chair is eflected by the pedal 71 for oper-
ating the main switch, the several parts of
which, including the wiring board 72, being

70

5

80

85

90

098

100

110

320



10

16

26

40

45

&0

.65

4

disposed in a pocket or junction box T3
formed in the base section 11 of the chair.

The limit switch indicated generally at 74
is removably disposed in a pocket or junc-
tion box 75 in the base 11 while the line
switch 76 is disposed in a pocket 77 formed
in said base.

The A. C. and D. C. motors are indicated
diagrammatically at 78 and 79, respectively.
Each of the motors is preferably provided
with two plug and socket connections 80
and 81 which may be combined in a single
connection if desired. The sockets are pretf-
erably carried by the motors and the fingess
82 which take into the sockets adapted
to project from a holder 83 on the free end
of a conduit 84 through which the circuib
connections extend to the junction box 73
for connection with the switch piate 72 as
shown in Figure 1. In this figure the heavy
lines indicate a closed or active circuit
through the A. C. motor, while the light lines
indicate, in part, the circuit arrangement for
the D. C. motor, certain of the wires being
common to both circuits. The circuit for the
A. O. motor is shown closed through the
limit switch 74 with the latter in the posi-
tion shown in Figure 24 after it has heen
actuated from the position shown in Figure
23 by the downward movement of the chair
to approximately its lowest position.

The switch pedal 71 is rigidly connectec
with a pivot bolt 85 journaled in a beari
86 on the switch holding plate or bracket
87 which forms a closure for the junction box
73 and which is detachably connected with
the base 11 by means of the screws 87/ extend-
ing through spacing lugs 88 on said plate
and also through the plate 72 into the wall
88’ of the junction box 73, the construction
of which is indicated in Figure 6.

are

Secured
upon the pivot bolt 85 by means of the key
89 is a bell crank lever 90 having upwardly
extending and laterally projecting arms 91
and 92, respectively. The arm 91 carries
a pin or projection 93 disposed in the fort
end of the brake operating lever 67 to ¢
release of the brake upon movement o1
pedal to close the main switch when
desired to start the motor. The aim
connected through a link 94 with an g
standing lever 95 pivoted at 96 to the switc
plate 87, as shown in Figures 16 end 17, Th
upper end of the lever is provided with
roller 97 operable in a slot 98 formed in
plunger or switch actuating rod 99 wl
is gmided 2t its opposite ends in supporis
100 and 101 carried by the plate 87. The
rod extends through a housing 102 and the
end closures therefor against which the outer
ends of a pair of springs 103 are seated a
shown in Figure 17. The inner ends of th
springs engage adjacently mounted follower
n-

-l
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o
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plates 104 which normally rests upon an :
wardly ‘projecting annular flange or shoul-
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der 105 within the housing which is prefer-
ably formed integral therewith. The rod 99
carries a collar 106 rigid thereon which lies
between the follower plates 104 as shown in
Figure 18. From this construction it will be
seen that the housing 102 may be moved in
either direction merely by depressing the
pedal to operate the bell crank 90 and
through it the link 94 and lever 95. The
housing carries a transversely extending bar
107 constructed of insulating material and
having downwardly extending projections
108 at the opposite sides of its center adapt-
ed to engage the sides of the housing, to
which they are connected by the serews 109.
The bar 107 carries two separate plates 110
and 111, the former having two upstanding
contact members 112 and the latter three
similar contact members 113. Adjacent the
switch operating plunger 99 is a plate of in-
sulating material 114 having its ends disposed
wpon the laterally extending lugs 100 and 101
of the bracket 87 to which it is secured by
the screws 115 as shown in Figures 14 and
15. The plate 114 is recessed to receive a
plurality of fixed contact members on the op-
posite sides of the switch bar 107 carrying
the movable contacts 112 and 113, The fixed
centact members, adapted for cooperation
with the movable contacts 112, are indicated,
two at 116 on one side of the movable con-
tact and two at 117 on the other side there-
of. The fixed contacts, adapted for coop-
eration with the movable contacts 113, are
indicated, three at 118 and the opposite three
at 119, all being shown in Figure 15. The
fixed contacts 117 and 119 carry a series of
plugs 1 to 5 inclusive adapted to take into cor-
respondingly arranged sockets formed in the
switch plate 72 while the fixed contacts 116
and 118 carry a series of plugs 6 to 10 in-
clusive adapted to take into correspondingly
arranged sockets in said plate. The plugs are
each preferably threaded into the insulating
plate 114 as indicated at 120 in Figure 14 and
are provided with nuts 121 serving to clamp
the contact fingers upon said plate.

By depressing the right side of the pedal,
viewed in Figure 6, the movable contacts
2 and 118 will engage the fixed contacts 117
nd 119, respectively, whereby to release the
brake and start the motor to effect raising
of the chair. Depression of the left side of
the pedal will likewise release the brake and
effect reversal of the motor to lower the chair
when the movable contacts are shifted to en-
gage the fixed contacts 116 and 118.

The spring housing 102 is provided at one
side with three notches, indicated at 122,
each of which is adapted to receive a ball
123 arranged to frictionally engage the hous-
ing within the notches to hold said housing
in its different positions of adjustment under
the pressure of a spring 124 mounted in.a re-
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cess formed in an upstanding lug 125 on the
bracket 87 between the lugs 100 and 101.

As a'means for building up pressure dur-
ing movement of the pedal in either direction
by the operator whereby to afford a quick
break between the movable and fixed con-
tacts of the switch to prevent arcing and the
consequent burning of the parts, I provide a
relatively strong spring 126 of a capacity
greater than that of both springs 103, each
of which acts to afford the desived quick ve-
lease under conditions which will be subse-
quently described. The spring 126 is pref-
erably mounted within a bore or recess 197
formed in the base of the lug 101, as indi-
cated in Figure 16 and 17. Extending
through the spring and into the bore is an
operating stem 128 suitably connected with
the arm 92 of the bell crank 90 as by means of
a roller 129 on the latter disposed within a
recess 130 formed in the lower end of the
stem 128. The stem at its upper end is pro-
vided with a head 131 engaging a follower
132 disposed within the bore 127, the follower
being free to move inwardly but held against
outward movement by a shoulder 138 formed
as indicated in Figure 17. At the opposite
end of the bore is provided a second follower
134, normally resting upon a holder 135 in
the form of a ring screwed into the lower end
of the lug 101, and held against displace-
ment by a set screw 136. The stem 128 is
provided with lateral projections 137 oper-
able through the ring and adapted to en gage
the follower 184 to move it against the action
of the spring 126. Thus, it will be seen that
the spring 126 is compressed by depression
of the pedal in cither direction so that pros-
sure is stored up for returning the switch to
normal inoperative position at the moment
the pedal is released. Upon releasing the
switch from either of its closing positions
the action of the spring 196 is such as to
afford a quick movement of the hell-crank 20,
which, through the connections provided,
will operate the plunger 99 to compress one
or the other of the springs 103 against the
resistance of the spring-pressed ball 123. in
frictional engagement with the housing 102,
Considerable pressure is required for the
spring 103 to overcome the resistance of the
ball and therefore the housing 102, carrying
the movable contact, will remain inactive
until the resistance of the spring-pressed ball
is overcome, at which time quick action will
be afforded by one or the other of the sprin Qs
103 in returning the housing and movable
contacts to central position as indicated in
Figures 14 to 16 inclusive. The same action
of course takes place when moving the pedal
to close the switch so that a slow movement
of the two sets of contacts 112 and 113 is
avoided when they are thrown either into
or out of engagement with the yieldable fin-
ger contacts.

5

As indicated in Figure 1, certain of the
sockets at one side of the switch are shown
connected with certain of those at the oppo-
site side, it being understood that the ar-
rangement is such as to afford reversal of the
motor from either operating position regard-
less of whether an A. C. or D. C. motor is
employed. With the wiring arrangement
shown the several circuits can be easily traced
for the two types of motors with the switch
in either closing position. In this connection,
it will be understood that the limit switch ‘74
is included in the circuit, and that with the
latter in central position as indicated in Fig-
ure 23 the motor will become operative upon
moving the starting switch in either of its
closing positions regardless of the type of
motor used. However, with the limit switch
in the position indicated in Figures 1 and 24
the circuit through the main or starting
switch can only be closed with the movable
contacts of the latter adjusted to engage the
fixed contacts 117 and 119, the plugs 1 to 5
of which take into a series of correspondingly
arranged sockets formed in the right side of
the switch plate 72 while the opposite plugs 6
to 10 inclusive take into a set of correspond-
ingly arranged sockets formed in the left
side of the said plate. With the limit switch
mm the extreme reverse position from that
shown in Figures 1 and 24 the circuit will be
closed, and the motor reversed when the mov-
able contacts of the main switch engage the
fixed contacts 116 and 118. In the first named
position of the switches the motor will oper-
ate to raise the chair while in the last named
position it will operate to lower the same.

The limit or automatic control switch 74 is
adapted to be actuated by one of the adjust-
able sections of the chair in its up and down
movements, preferably the outer section 15,
through the medium of suitable parts as-
sociated therewith, such as the upper and
lower pins or projections 138 and 139, respec-
tively, in the path of which is located the
controlling means for the limit switch which
will presently be deseribed.

The limit switch embodies inner and outer
switch plates 140 and 141 respectively, which
are constructed of suitable insulating ma-
terial and between which is disposed a metal
plate 142, the several plates being connected
by suitable bolts or screws 143 as shown in
Figures 19 and 20. The inner plate 140 is
provided with an undercut groove or recess
144 in which is guided a slide block 145 which
is dovetailed on its outer face to receive the
laterally projecting portion 146 of a holder
147 comprising a plate of insulating material
having on its inner face a contact bar 148 se-
cured by the screws 149. The contact bar
148 is adapted for reciprocation in an elon-
gated recess 150 formed in the plate 141 as
shown in Figures 19 and 23. Mounted on
the inner face of the plate 141 are three fixed
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contacts 151, 152 and 153, which extend with-
in the recess 150 in the path of the movable
contact 148 for engagement therewith, the
latter having three different operating posi-
tions corresponding to different positions of
the chair as will be subsequently explained.
The fixed contacts are each suitably secured
to the plate 141 as by means of the studs 154
which preferably carry the binding posts
155 for the several wires 151a, 152¢ and 153
connected with said contact as shown in Fig-
ure 25. The connection 151¢ leads to socket
for the plug 5 of the switch plate 72 and the
opposite connection 153a to socket for the
plug 10, each of said connections being adapt-
ed In conjunction with the connection 1524
to complete the motor circuit when the start-
ing switch is moved to closed position.

The slide 145 is recessed to form a housing
154 for a spring 155¢ having its opposite
ends engaging follower plates 156 and 157 lo-
cated within and being free to move inward-
ly of the housing. The followers are each
held against outward movement by the end
closures 158 of the housing. Projecting
through the housing and through the spring
therein is an operating stem 159 provided at
one end with a head 160 engaging the fol-
lower 156 as shown in Figure 22. The stem
is provided at its other end with lugs 161
disposed in engagement with the follower
157. The stem is recessed at its inner end
to receive a roller 162 on the outer end of a
lever 163 operable within a slot 164 formed
by cutting away a portion of the plates 140
and 141 as shown in Figures 19 and 22. The
lever is pivoted at 165 within the base plate
140 and a bearing block 166 which is con-
nected therewith by the screws 167 as shown
in Figure 20. The lever is provided at its in-
ner end with upper, lower and intermediate
projecting portions 168, 169 and 170, respec-
tively which terminate 1n the arc of a circle,
the center of which preferably coincides with
the pivotal axis of thelever.  One or the other
of these projections is at all times disposed
in the path of the pins 138 and 139 on the
movable chair section 15 so that if either of
the pins is moved past the inner end of said
lever it will engage one of the projections and
shift the movable contact 148 to make or
break the circuit as desired.

The spring housing 145 is provided at one
side with three notches as indicated at 171,
each of which is adapted to receive a ball 172
held in frictional engagement with the hous-
ing by a spring 173 disposed in a recess
formed in the base plate 140 and secured
therein preferably by a screw plug 174 as
shown in Figure 22. Thus means is provided
for resisting movement of the slide 145 and
the movable contact 148 carried thereby until
a predetermined pressure has been built up
in the spring 155 sufficient to overcome the
resistance of the ball, following which an
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extremely quick break between the movable
and fixed contacts of the switch will be af-
forded by the action of the spring in mov-

ing the slide from one position to another,

whereby arcing is avoided and the conse-
quent burning of the contacts prevented,
which would not be the case under a slow
movement of the parts. This is true regard-
less of the direction of movement of the
operating stem 159 and the lever 163 for mov-
ing the same,.

In the operation of the chair, assuming
it is desived to raise it from its lowest posi-
tion as indicated by the movable section 15

in Figure 24, the right side of the pedal as

viewed in Figure 6 1s depressed by the op-
erator. This operation simultaneously re-
leases the brake and shifts the movable con-
tacts 112 and 113 to the right as viewed in
Figure 1 and into engagement with the fixed
contacts 117 and 119 and closes the motor
circuit through plugs 1, 2, 8, 7, 3, 4 and 5,
either for the A. C. or D. C. motor, when it
is desired to raise the chair. The motor is
thus started and the lifting mechanism placed
in operation, it being understood that the
Limit switch at this time will be in the posi-
tion indicated in Figures 1 and 24. As the
chair section 15 is moved up the pin 138 will
engage the projection 168 of the lever 163
and move the switch to the position shown
in Figure 23 without breaking the circuit.
The operator retains his foot upon the pedal
until the chair is raised to the height desired
and immediately upon release of the pedal
the motor circuit is broken by return of the
main switch to normal inoperative position
through the action of the pedal operating
spring 126. Return of the pedal also permits
return of the brake through the action of
the brake control spring 46 which serves to
move the parts from the position shown in
Figures 10 and 11 to that shown in Figures
9 and 12. In the operation just described,
should the chair sections be raised to substan-
tially their maximum height the motor circuit
will be automatically broken by downward
movenient of the contact 148 whereby it is dis-
engaged from the fixed contact 153. This
is effected through upward movement of the
lower pin 1389 of the section 15 into engage-
ment with the projection 170 of the switch
operating lever. The lever 163 is thus
tripped to move the projection 169 thereof
into the path of the pin 139 which will again
return the lever and the switch to the posi-
tion shown in Figure 23 when the pedal is
moved to the left to reverse the motor for
the purpose of lowering the chair, it baing
understood that the return of the limit switch
to its intermediate position does not break
the circuit, which is now closed through the
plugs 1, 6, 7, 8, 9 and 10. Upon release of
the pedal on the downward movement of the
chair, coasting of the latter will be auto-
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matically prevented by the simultaneous ap-
plication of the brake, the latter being pro-
vided primarily for this purpose. This is
true in any position at which the chair may
be released in its downward movement.
With the chair section 15 in the position
shown in Figure 23, the projection 170 of
the lever 163'is in position to be engaged by
either of the pins 138 or 189 and it wiil be
operated by one or the other thereof, de-
pending upon the direction and extent of
movement of the section from the position
shown in said figure. The switch in #his fig-
ure is in a position common to hoth circuits
so that should the operator depress the pedal
either to the right or left the motor will be
started. Furthermore, should the operator
fail to release the pedal to brake the circuit
when the chair approaches its lower limits
of adjustment the brake will be automatically
applied through operation of the brake re-
lease lever 62 by chair section 15 as shown
in Figure 5. The brake is thus simultane-
ously applied because of the fact that the
arm 51 is raised to release the bell-crank
lever 47 which in turn releases the pressure
of the spring 46 and permits the latter to
force the rod 41 downwardly and apply the
brake as shown in Figure 19.

I claim as my invention:

1. In combination, a base, a standard adapt-
ed for reciprocation upon the base, operating
means for the standard including a reversible
electric motor having circuit connections lead-
ing thereto, a reversing switch interposed in
sald connections, manually controlled actu-
ating means for the switch arranged to hold
it in closed position during movement of the
standard, a brake for the operating means,
actuating means for releasing the brake en-
gaged by and responsive to movement of said
manually controlled means and including a
part movable to free the brake for return to
braking position, means for refurning the
brake to said position when released by said
part, and release means for said part aciuated
by the standard in a predetermined position
thereof when the switch is in circuit closin
position.

2. In combination, a base, a movable cec-
tion thereon, reversible driving mechanism
for moving said section in opposite divections,
manually controlled means for effecting re-
versal of the driving mechanism, 2 spring ac-
tuated brake for the driving mechanism nor-
mally in braking position, actuating means
for the brake engaged by and responsive to
movement of the manually controlied means
when the latter is moved from normal to op-
erating position, said actuating means com-
prising relatively movable parts one of which
is movable to free the brake for return to
braking position, and means actuated by said
movable section in a predetermined position
thereof arranged to operate said movable

o
o
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brake releasing part with the manually con-
trolled means held in operating position.

3. In combination, a base, an adjustable sec-
tion thereon, driving mechanism for raising
and lowering the section including a revers-
ible motor, a spring actuated brake for the
dviving mechanism, manually controlled
means for effecting reversal of the motor, a
lever adapted to be actuated by said manu-
ally controlled means upon movement of the
same to reverse the motor, and mechanical
connections interposed between the lever and
the brake whereby the latter is moved to re-
lease position upon starting the motor, one of
said connections being movable to a predeter-
mined position to free the brake for applica-
tion by the spring and means actuated by the
section in one position thereof for moving
said connection to said positior.

4. In combination, a base, an adjustable sec-
tion thereon, driving mechanism’ for raising
and lowering the section including a revers-
ible electric motor having circuit connections
leading thereto, a brake for the driving mech-
anism comprising a pivoted shoe having an
actuating member and a spring engaging the
same adapted to normally apply the brake, an
operating member for said actuating member
adapted to effect release of the brake when
moved to either of two positions, the operat-
ing member being releasable when in either of
said positions to release the actuating mem-
ber a manually controlled reversing switch
interposed in said connections, means opera-
tively associated with the switch adapted to
actuate said operating member upon closing
the switch whereby to release the brake and
means arranged to be actuated by said sec-
tion in one position thereof to release said
operating member whereby to release the ac.
tuating member for return to brake applying
position.

5. In combination, a base, an adjustable see-
tion thereon, driving mechanism for raising
and lowering the section including a revers-
ible electric motor having circuit connections
leading thereto, a mannally controlled revers-
ible switch interposed in said connections, a
brake for said driving mechanism includi ng
a spring actuated shoe normally held in brak-
ing position, an oscillatory member adapted
unen movement in either direction to effect
release of the shoe, a releasable actuating
member for said oscillatory member, means
mterposed between said releasable actuating
member and said switch adapted upon move-
ment of the latter to either of its closing posi-
tions to operate said releasable member where-
by to eficet release of the brake, and means
for velersing said actuating member adapted

erated by the ndjustable section in a

etermined position of the latter.

6. In combination, a base, an adjustable
section thereon, driving mechanism for rais-
2

ing and lowering the section including a re-
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versible electric motor having circuit connec-
tions leading thereto, a manually controlled
reversing switch interposed in said connec-
tions, a brake for said driving mechanism,
actuating means for the brake including a re-
Jeasable connection, said actuating means be-
ing operatively associated with the switch and
adapted upon movement of the latter to either
of its closing positions to effect release of the
brake, and means adapted to be operated by
the section in a predetermined position of
the latter to effect application of the bralke
by moving said releasable connection to in-
operative position.

7. In combination, a base, an adjustable
section thereon, driving mechanism for rais-
ing and lowering the section including a re-
versible electric motor, a reversing switch for
the motor circuit, a spring actuated brake
for the driving mechanism normally held in
braking position, an oscillatory member op-
eratively connected with the brake and adapt-
ed when moved in different directions to
effect release of the same, a lever connected
with the switch for operation thereby, a
spring-pressed member pivoted upon the
lever and adapted to effect operation of said
oscillatory member upon movement of the
switch to its different closing positions, and
means adapted to be actuated by the section
when approaching one of its extreme posi-
tions, whereby the spring-pressed member is
operated to release position to permit appli-
cation of the brake.

8. In combination, a reversible electric mo-
tor for operating a reciprocally mounted sup-
port between predetermined points, a revers-
ing switch for the motor, a limit switch elec-
trically connected with the reversing switch
and arranged to be moved to different posi-
tions by the support at said points and to an
intermediate position in advance of move-
ment of the support to said points, the last
mentioned operation of the limit switch serv-
ing to condition it for cooperation with the
reversing switch in one position of the latter
subsequent to operation of the limit switch
by the support at one of said points, a self
applying brake for the motor arranged to be
released by the reversing switch, and means
for freeing the brake for return to braking
position arranged for operation by the sup-
port upon movement of the latter to a pre-
determined position with the reversing switch
in cirenit closing position.

9. In combination, a base, a support recip-
rocally mounted upon the base, operating
means for the support including a reversible
electric motor for moving the support to dif-
ferent predetermined positions, a reversing
switch for the motor, a limit switch having
a plurality of circuit closing positions to all of
which it 1s moved by the support for coop-
eration with the reversing switch and to cer-
tain of which it is moved by the support when
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the latter reaches said predetermined posi-
tions while to another of which it is moved
by the support when the latter is moving be-
tween said predetermined positions, a brake
for the motor movable to a non-braking
position by an operating portion of the re-
versing switch when the switch is moved to
cloge the motor circuit, means for applying
the brake when released from said position,
and means actuated by the support in a pre-
determined position thereof to free the brake
for application by said means while the re-
versing switch 1s 1n closed position.
ADAM J. MAY.
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