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This invention relates to an electric control
apparatus, and while it is particularly adapted
for use in the condensaticn return system con-
stituting the subject matter of my Patent No.
2,357,440, issued September 5, 1944, it is to be
understood that its use is not restricted to such
systems.

One object of the invention is to provide an
apparatus by means of which switches for a num-
ber of circuits may be moved to open and closed
positions by a common sactuating device, the
switches being capable of being individually set
so that opening and closing thereof will ke in
timed relation to each other and certain of the
switches open sooner or later than others.

Another object of the invention is to provide
an apparatus of this character wherein the
switches are mounted on carriers pivoted to sup-
porting arms for angular adjustment so that

when the arms are tilted about pivots, the ¢

switches will open and close at the same time or
one after another.

Another object of the invention is to provide
an apparatus wherein a preliminary tilting may
be imparted to the arms carrying the switches
and further tilting movement then imparted to
the arms for opening the switches.

Another object is to so mount the arms that
they will tilt at the same time when the appa-
ratus is actuated for opening or closing the
switches.

Another object of the invention is to provide
an apparatus of this character which is simple
in construction, efficient in operation, and not
liable to become deranged after setting.

In the accompanying drawings:

Fig. 1 is a front elevation of the improved
apparatus.

Fig. 2 is an end view thereof.

The improved electric control apparatus has a
base bar | which may be mounted horizontally
on a suitable support in any desired manner. At
one end of the base bar is a disc 2 pivotally
mounted by a pin 3 for turning movement, and
the upper end of the disc is formed with an ear
4 on which one end of a floating bar 5 is pivotally
connected by a pin 6. The floating bar extends
longitudinally of the base bar in upwardly spaced
parallel relation thereto and the end of the fAoat-
ing bar opposite from the disc is supported by a
link or bar 7 pivoted to the bars by pins 8 and 9.
The pin 6 also serves to pivotally mount an arm
10 having forks 1 at its upper end and carrying
& mercury switch tube 12, the lower end of arm
10 being pivotally connected with a rod or bar 13
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by a pin 14. Bar 13 extends longitudinally of
the base bar { in front thereof and links {5 have
their lower ends connected with the bar {3 by pins
5 and their upper ends connected with the float-
ing bar 5 by pins i7. Since the links {5 and the
switch arm {9 are all pivoted to the floating bar
5 and the actuating bar 2, turning of the disc 2
about the pin & will cause them to be simultane-
ously tilted and longitudinal shifting of the actu-
ating bar 13 will also cause them to bhe simul-
taneously tilted.

Above the links are disposed arms or carriers
i8, 19 and 29 pivotally mounted for ansular ad-
jusbments by the pins {7 and having wide lower
end portions {8a, {8¢ and 28¢ formed with arcuste
slots 18D, 19 and 26b through which pass screws
21 carried by the links 5. By loosening the
screws, the arms may be tilted about the pins {7
to angularly adjusted positions and mercury tube
switches 22, 23 and 24 carried by forks at upper
ends of the arms tilted from a horizontal position
to an inclined position a predetermined extent.
In the present illustration, switch 22 is at an in-
cline of five degrees, switch 22 is at an incline
of ten degrees, and switch 24 is at an incline of
fifteen degrees, and, from an inspection of Fig. 1,
it will be seen that when the arm 18 and the
links {8 are tilted by movement of the actuating
bar 13, the switches will be successively opened
and closed in timed relation to each other. Turn-
ing of the disc 2 about its pivot pin & will also
tilt the switch tubes in an opening or closing
direction as means of controlling or timing cpen-
ing and closing of the switches. Turning of the
dise is accomplished by a pressure element 25
having its plunger 25 connected with a bell crank
lever 27 which is connected with the dise by a link
28, and in order to shift the actuating bar I3
longitudinally and simultansously tilt the arms
10, 18, and 18 and 28, there has been provided a
temperature actuated element 29 having iis
plunger 30 pivoted to a bell erank lever 81 which
is connected with pin {4 by 2 link 32. The tem-
perature responsive element and the pressure
responsive element are of the type illustrated
and described in my Patent No. 2,357,440 issued
September 5, 1544, and their specific construction
and operation need not be herein set forth.

In describing the operation of this improved
electric control apparatus, it will be assumed that
it is installed in connection with a return system.

Assuming that it is desired to use the invention
in connection with a return system wherein the
flow of the returning condensate is regulated to
control the temperature in the heating coils.
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" Assume that the system has a three position
throttling valve on the pump discharge and a
bypass valve around the pump by which the con-~
densate can he re-circulated around the pump
without draining the coils when the. throttling
valve is completely closed by high temperature.

Assume that it is desired to actuate the first
solenoid of the throttling valve and bring the valve
to half :¢10séd; position when teémyergture of the
condensate ‘réaches '320° 7., to shill ‘Turther close
the valve through action of the second solenoid
when condensate temperature reaches 325° ¥,
and to open the bypass and so stop:delivery:of
pump when temperature reaches 330° 7

Then in that case switch {2 4wiil: be‘set to-close
at 320° P, switch 22 to close at 325° ‘¥, “&nd
switch 23 to close at 330° F. -Additional .s-witches
may be added and set at any desired point tp
operate ventilator fans, start conveyors or-goiitrol
pumps to spray cooling water as required all in
propersequence.

Jb will ‘be ‘evident -that by altering -the :setting
of the various parts-and-changing the angles-of
tHe Sswitch ftubes “that ‘many useful rand movel

wffetts 'may:be attained:in the opsration of auto- -

mgtic ‘machines. Also switches may ‘be set to
‘open in iséguence ‘or fpart “to "open and part to
close ion Same action,

JAs the Yempergture :rises, the arm 40, /in re-

‘spotise to detiohat 29, tilts the switch tube 12:to- =

ward the closed position. At the ?S‘a"me‘ftime, the
pinidmovesthe barkd:and the pins 16:adistance
-€qital o “the ‘mbvement of ‘pin *(4. The links
3 I'moVe:"in‘par‘aillielirelatlon ito drm 10 @nd ¢arry
{he ‘exterision #rms 8,
torclose the ‘other switchies 22, 23:and 24, or ‘opeén
&ame raceording ‘to the adjustment made :in the
ahgildr:position-of the arms.
‘Having thus -described the invéntion, “Wwhdt ‘is
‘elaitned is:
i1, In @n ‘électric cirelit -contirdlling -device, ‘4
-‘horizontal mounting member, a horiz6iital Hodb-
ing :nerfiber, ‘means for ‘supporting §aid ‘Hoating
member in vertically spaced ‘parallel ‘relation to
said mounting member and ‘allow ‘the floating
anetber to ‘move longitudinally while remdining
‘parallé] to'the mountihg meniber, a series of ver-
ticdl'switch arms pivoted to said fleating meriber,
‘Horizontgl ‘switches -carfied by said -arms and
‘opehed dnd ‘closed by ‘Hilting ‘movement -of the
arms, 'a préssure actuated élement for shiffing
i mg ‘member longitudinally snd -tilting
gviich aims to -adjusted 'positions toward
wnd ‘away from “$witch ‘closing position, ‘and ‘a

tempersture actuated élement eonnected with -

#2918 switch arms Tor %ilting  sare ‘to ‘¢lose “afid
open the wswitches ‘in ‘response to variations inh
bressure.

2. Tn an electnc ‘gireuit controlhng ‘device, “a
mountmg'oar 2 floating bar over said ‘motnting
bar invertically ‘spaced parallél veldation ‘thereto
#hd-shiftable’longitudinally while remaining pay-
allél to the moutiting member, an- ‘actudting bar
extending longltudlnally ‘of said mountlng “bar
in ‘fort thereof, arms dlsposed vertically and ‘piv-
oted ‘at’tipper:-and lower ‘ends ‘to ‘the “Hodting ‘bar

‘19 rand .20 ‘to o 'position -
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and the actuating bar and tiltable about their
upper ends for opening and closing switches,
mercury switches mounted horizontally at upper
ends of sald arms and extending longitudinally
of the floating bar, a disc rotatably carried by said
mounting bar and having its upper portion piv-
oted to said floating bar, pressure actuated means
for rofating said disc and shifting said floating

Far:longitudinally to dngularly gdjust said arms,

‘and témperature ‘actuated means connected with
said actuating bar to shift the actuating bar
‘Tongitudinally and tilt said arms to open and
‘¢lose theswitches.

3. In an electric circuit controlling device, a
‘hotrizontal mounting bar, a floating bar over
‘$81d ‘mounting bar in spaced parallel relation
theréto: and -shiftgble longitudinally while re-
maining parallel to the mounting bar, an actuat-
ing'var-extending longitudinally of said mounting
bar in front thereof, arms disposed vertically and

‘pivoted ‘at upber ‘ard lower ‘ends “to ‘the floating
‘bar and the-actuatingtbar, switch carriers'pivoted

to upper-ends 0f said-arms, for tilting movement
Jongitidinally of the ‘floating ‘bar and having
‘lower ‘portions-overlapping ‘the arms and ‘formed
with “transversely ‘extending ‘arcuate -slots, -ad-
Jjustable fasteners carried by said arms and pdss-
4ng through ‘said ‘slots ifor releasdbly holding the

“switch ‘carriers -in angulayly -set positionis when

‘tightened, pressure ‘actudted ‘means connected

“with -said ‘floating "bar ‘for ‘§Hifting same longi-

‘tudinally and angularly’ adjusting all-of the ‘arms
‘gnd ‘switch ‘¢arriers, ‘and temperature actuated

‘rheans ‘eonnected with said actudting “bar ‘for

shifting ‘same! ‘10ng1tud1na11y and ‘tilfing the ‘arms
apd switch ‘carriers to close ‘and open switches.

4, {In -an ‘eleétric ‘eircuit controlhng ‘device, a
‘moutiting‘bar, a floating bar over ‘sdid mounting
‘bar in‘spaeed ‘pardllel relgtion thereto and ‘shift-
‘able longitudinally while Yemsihing parallél to
‘the ‘miounting ‘member, gn-actudting bar extend-
ing longitudinally of said mounting ‘bar in front

‘thereof, arms disposed vertically ‘and pivoted at

‘Upper and lower ‘énds to ‘the floating bar and
the actudting bar, switeh carriers pivoted to said
‘arms, fTor ‘tilting movement " longitudinally of the

floating bar and extending upwardly therefrom,
meansfor releasably securing said switch carriers
‘in angularlyadjusted relation to theéir'companion
arms, pressure dctudted means connected with
said floating bar for shifting same longitudinaily
‘and angularly -adjusting all of the arms -and
‘switch carriers, and temperature actuated means
‘econnected with rsaid ‘actuating bar for shlftmg
same longitudinally 4nd tilting ‘the ‘arms ‘and
the switch carriers to ‘close ‘and dpen switches.

‘PHILIP H. WILLIAMS.
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