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» 6 Claims.
An objeet of the invention' is to provide poweér’
means automatically brought into being to eon-
trol movement of -a power shaft in- rotary or
lineal movement whereby a distributor sueh as a

/alve or a timing device may be moved to and-

from an assumed standard or starting point.
Ancther cobject of the invention is to pro-
vide means-to control a driven actuator recur-
rentiy through cycles of operation wherein each
cycle of operation is divisible into segments hav-
ing either equal or unequal magnitude depending
CILy-uron service requirements.
1other chiect cf the invention is to provide
means to centrol a driven actuator recurrently
throuzh cycles of operation wherein each cycle
of operation is divisible into segments having un-
equal magnitude, that is, where a first segment
of an operating cycle is of minimum value, where
a dis rically cpposite segment of operation
is of maximum value, where an intermediate seg-
ment of operaticn is of less than maximum value,
and where a second intermediate segment of op-
eration is of more value than said minimum value,
although of less value than said other interme--
diate segrment of cperation, -
Ancther object. of the invention to to provide
means to control a driven actuator recurrently
through cycles of operation whetein each cycle’
of operation is'divisible into segments thereof
having Unequel values, and which actuator when'
moved clock-wise will have a first operable Dposi=
tion cf minimum value, a diametrically opposite
or third oparable position of maximum value, a-
seccnd segmentsal position or a pesition intermie-

diate of the stated first and third segmental’ po--

tions in moving clock-wise which is of less than

>

maximum value, and a fourth segmental position:

of cperation or a position following ‘the third"
and prior to tre frst mentioned position which

13- 0f greater value than-said first mentioned
segmental position’ or minimum value position,
a . of less’ value' than said second men-
ticned sagmental position.

A further chject of ‘the invention is to pro-
vide elecirical circuits which may be energized
upen - conclusien or attainment of a maximum
and/cr minimun and/or intermediate condition-
of temperature, pressure, humidity, luminosity:
ete., to cparste an imypulse unit whereby the then:
mum and/cr minimum and/or in~
ticn will be reversed and/or ad-
> through the ten existing partial
cycie of prevailing condition.

OtLer chjects, festures, and advantages of the:
invention may appear from the accompanying:
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drawing and specification which' are only lug=
trative of thé instant form thereof, and from
the appended claims. A -

In the drawing, of which thére is' one sheet:

Figure 1 is'a schematic view showing essen-
tial construction to effect control’ of a- driven
shaft within the purview of this invention:,

. Figure 2 {5 a’ detail taken substantially on line
2--2, in Fizure 1, showing the mazriet in con-
Junction® with one ¢f the cams adapted tg effeet-

circuit ‘interruption as contemplated to partialy
control tlie driven slement (shaft). R

Figures 3; 4, 5; and 6 sWow in schematic ar-
rangement the impidse dnit driven element
(shaft) in-each of four successive positions and’
the positions dssumed by the cams thereon, eack-
of thepositions being ot representing a différent
polnt to effect control of the' circuit' shown- in:
Pigure 1. . o

The use to'which the dpparatus 6f this inven=
tion is puf, may, it is believed, be stated'as being
a ‘matter of choicg and: depends’ upcn the task
at hand, however, as a' matter of back-ground
and to-give substantistion of usefulness, one ap-
Plication may be stated to bie'a'racans to remotely

control & regulstor or valve'in g steam-heating

system for an auditorium where the prithary heat
admitting valve'is- actuated' by’ a: power itripiise
Hased-upon €lectrical energy: - e
- In'régard to the above reference to a° controt
valve, it may be rientioned; that within the spirit
of ' this' specific refererice’ may be mentioned
dampers and other types of regulators, and that;
such regulator regardless of its natitre'and-furc-

 tlon” miay Y formed to- efitirely ciit-off passage

therethrough  when moved to-any extreme open
or closed position,; and’ likawise, a5 probably
would be the case in a majority of installations.
it may be formed to provide for variable degrees
of pdssage of bléeding therethitoush’ when in
any closed or intermediate position. This theory
of operation Leing: within the scope cf the arf
covering valves and regulators in general will be’
fully appreciated:by those- conversant therewith.

The present illustration of this invention, as in
many. other types of control is shown as utilizing
a thermostat which is set for an‘'accepted stand-
ard:-conditien of temperature; and such standard
regardless of its degree is reflected-in the position
inwhich the driver cam-shaft-of the impulse unit-
(motor)- is'placed, .each-being complementary to
the other; even though-a-1ag: may occur in the
ofte while-following- the other: and in this respect
it4s“to be rofed:that pressure gages; hygrostats;
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ete., may be used with equal facilitydepending
only upon the service requirements.

The apparatus as here set forth 1ncludes an '

impulse unit 28 provided with a directly actuated
shaft 22, although a cluich could be interposed
between the shaft and the impulse unit. Cams
or interrupters 24, 26, 28, 30, 32, and 34 are po-
sitioned upon, although electrically insulated
from.the shaft 22 and are pre-formed with such
conventional shape as to provide for lift in time

and interval in-raising and permitting gravita-

~ ‘tional lowering of the several fingers 3§, 38, 40,
42, 44, and 48 as may of necessity be required.
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the metallic base 58 is joined to the terminal 120
of magnet T4 by lead 122, while a lead {24 joins

* the terminal post 126 of base 56 and the termi-
nal post 128 of the impulse unit 28.

@

Assuming that the shaft 22 of the impulse unit
8 is operatively connected .with a four-way
valve or other analogous control devicein a heat-

k -ing system and that the thermostat 62 is suit-

10

ably located in an suditorium to which the above
mentioned valve directs stéam or other heating
medium, dependent only upon open, or partially

' open, or closed- position thereof, and that the
- thermostat is electrically connected with the im-

A Dbreaker point 48 is carried on each of the -

fingers aforementioned and they in turn are op-
- eratively mounted -upon a block of insulating
material 59, Points 52 are complementary to
each of the points 48 and as shown in Figure 1,
are grouped in separate electrical zones. The
‘contact points 52 of fingers 36, 88, and 40 are
secured in'a single-metallic base 56, while .the
points 52 of fingers 42 and 44 are secured upon

a second scparate metallic base. 58, while the-

point 52 of fingers 46 is secured upon & third me-

- tallic base 68. All of these bases being mounted

upon an insulating block 54.

‘A thermostat or other auuomatlcally operated
device 62 remotely situated from the aforemen-
tioned apparatus is so formed -and adapted to

close and open certain electrical: circuits. to. en--

ergize and de-energize: certain of the above men-
- tioned fingers, as. will be subsequently set forth

-in detail, suffice to here state that the contacts
64 and 66 secured in supports 68 are adapted
to alternately and/or .as may be required: by
changing conditions, complete an .electrical cir-
cuit when the movable element or bar 78 of the

automatically oper: ated device.§2 is moved to close’

either of the contacts 64 and 66, or is moved to
an intermediate point w1thout contacting either
one of the contacts.

. A magnet 14 is adapted to perlodlcally hold the
ﬁnger -38-.in - elevated position when energized
‘for the purpose of “breaking a parallel circuit to .
the impulse unit when the . contacts 64 and 66

are not closed, as and for the. subsequently set
v:[orth purpose.

The foregomg structure while 51mp1e in nature .

comprises the physical structure of the appara-
tus of this invention when:taken together w1th
the essential inter-connected  circuit wiring;-
description of which will now follow, reference
being had to the drawing. .
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pulse unit operated assembly previously outlined,
and that the valve (not shown) is set to continue
admission of heat when the thermostat is ini-
tially in the position indicated by the reference
character 10¢, in other words, when the bar 76
is moving from the position 786 to 19a, and is of
course closed when initially in the position 700,
that is, when the bar.18 is moving from the po-
sition 18a to the position 18b, then in that case
operation of the system is as follows. :
Figures 3,-4, 5, and § are each representative.
of successive :oqt}ens of the shaft 22 and . the
cams thereon, and in illustration of a -cycle of
operatm“, Flgul\, 3 may be considered indicative
of the shaft posmon necessary to close 2 heat
admﬂab‘no valve, and with the contact point 6%
closed. TFor as mevious]y stated, this position is -

" contemporary with the hot side of-the thermo-
~ stat and the cireuit energized by the closure of the -
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contact §8 has already resulted in movement of
the impulse unit. so as to.at least partially close-
the valve against fur.ther full heat rate admis- -
sion.  Also, fngers 3§, 38, and 488. are parallel

Ieeuels to energize the impulse-unit- 20, while
fingers "32 and 44 are parallel feeders. to energize .
the-magnet 18 which co-acts with cam 24 to
periodically lift finger 36 to interrupt a- flow of

- power through the fAinger 2% o the impulse unit.

The .finger £6 &s will be shown, acts in-the
ratwe ¢f -an-gutomatically operasted switch to

“kill the entive electrical syutem following - the

50

As shown in Figure 1, a lead 8@ connected with -

a-source .0f power (not shown) is dlrectly con-
nected. with the impulse unit 28 at terminal post
§2 while a lead 84 joined to lead 88 at point 856
is connected to ore of the terminal posts 88 of
the magnet 15, Lead 96 which is complementary
to lead. 80, is joined to the terminal 82 upon the
metallic base 69, while lead 94 having a switch
§6 is joined to lead 90 -at point 98, and is con=
nected with the thermostat 62 by an intermedi-
ate lead-188, and with the ‘finger 46 at point {02
by means of a second intermediate lead 181, - A

- gear speed reducer 206 is-adapted to-obtain a
reduction in rotation of shaft 2‘2 a., comnared
“with the motor 28.-

“The lead 9§ is also ’ﬁapped at pomt 104 andb

th1s connection or lead: 188 is direct ly connected
to finger 26 at. point 108, The contact point
g4 is connected with fingers 48 and 42 at point
{19 by lead 112, while contact point: 66 is -con~
" nected with fingers 38 and .44 at point [t4. by
‘means of the lead HS Terminal post Hs upon
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. opening of switch §6.

~The cam positions shown in E‘*;?Ufe 3-are ar-
rived ab as the result of the bar 79 moving, be- -
cause of temperature drop, to the full-line or
intermediate position shown in Figure 1 and the
accompanying opening ‘of contact 64, for upon

opening of contact 84, the circuit through finger
42 is-dead, hence the magnst is de-energized snd
the finger 2§ falls to close its contact point 82,
thus closing the circuit through lead 88 and
energizing the impulse unit, whereby it is rotated

~from the pesition shown.in Ficure 6 to that

70

shown in Bigure 3, which-latter figure forms the
beginning of this description of operation.
Reference to Figure 6 will show that the static

position of the cam shaft 22 and the impulse unit

20 is the resuly of cam:lobe 28a having raised the

“finger 36 and thus breaking the -circuit o the
~impulse unit.

As the temperature of the room or auditoriun

_ rises, the bar 78.of the thermostat moves from

intermediste position to the contact 88, therehy
energizing lead 1§68 and fingers 88 and 4% both
of ‘which are im ‘closed position because of the
non-functional position of ¢ams 2% and 32 (see
Figure 6), hence magnet circuit A comprising
lead 18, finger 84, and leads 122 and 84, is en-
ergized and holds the finger 38 in open circuit
position. ~ Simul ﬂeously through finger 38 the
impulise unit is energized through circuit 3 com-

5. prising lead 11§, finger 38, and lead i24, thereby
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rotating or actuating the same, and during this
rotation cam 25 has moved from g non-function-
al position to a position to lift finger 38 (see
Figure 3) which action breaks circuit B to the
impulse unit and the system comes to rest, hav-
ing carried its entrained valve to closed or par-
tially closed position depending oniy upon the
construction of the valve and its passages. It
is to he noted that during this cam movement
that cam 32 is still in non-functional position,
that is, it does not lift the finger 44, hence the
magnet 74 is still energized through circuit A
and remains energized as long as ilhie contact
66 remains closed, however, upon a sensible in-

crease in temperature the thermostat actuated

contact 65 will automatically open and break
circuit A to the magnet. The finger. 3§ will then
drop and close its contacts 8852 and since the
lead 106 is always energized, the impulse unit 20
threugh circuit C comprising lead 488, finger
24 and lead 128 will be again motivated -and
caused to move through another segment of its
cycle of operation, which resuits inscfar as the
cams are concerned, in the movement of cam 38§

from lifting to non-lifting position (zee- Figure

4) thus préparing for-closure of .circuit D com-
prising lead {12, finger 42, leads 22 and 24, of
the magnet T4 upon the next subsequent closure
of contact -64. -

Likewise cam 28, see Figure 4, is algo in non-
lifting position, hence the finger 49 is in circuit
closing position preparatory to the next. suhse-
quent energization resulting from closutre of con-
tact 84, Also, the past movement of the cam
shaft has carried cam lobe 245 to functional po-
sition in that it now supports the finger 35,there-
by deenergizing the impulse unit threuzh the
parallel circuit C. : )

From the forezoing it will appear that the im-=
puise unit is net only at rest, but that it has now
carried its entrained cam 28 to such position as
to enable energization of circui.t_F,;compﬁsing
lead 142, finger 48 and lead 424, o the impulse
unit upon further drop of temperature in .the
place being heated or serviced by the system.

Closure of contact 64 wiil energize the fingers
40 and 42 with the result that the magnet 14 is
again energized through circuit D to hold finger
3% in-open circuit (eircuit-C) -position; thereby
preventing movement of the impulse unit through

this circuit which is parallel to circuits E and B,

also, it results in energizing the impulse unit
through finger 49 (circuit F), which aside from
again actuating the associated vaive or-other
mechanism, alse, moves the cams preparatory to
the next subsequent energization of parsllel pPoOw-
ar circuit C. ' :
Accordingly -camm 28 moves finger 88 to break
the power cireuit E to the impulse unit, and cam
38 is further moved through the non-functioning
positicn of its travel which still leaves the finger
42 in circuit (circuit D) closing position and
hence holds the finger 35 in open circuit (circuit
C) posiiion as long as the magnet is’ energized,

however, cam lobe 24b has moved to a position.

where it no longer supportsthe finger 36 so upon
de-energization of the magnet the finzer 36 will
again 7aili and ciose the parallel power circuit C
through-lead 165 to energize the impulse unit 20.

The just descriped condition will prevail during
the period that the contact 64 is closed, for such
closure insuves continued encrgization of mag-
net 74 and-non-energization of the impulse unit
28 through the parailel circuit C, however, upon
a-sensible arop.of femperature-the bar 10 .of the

(=13

10

290

n
54

30

o
)

40

Ti

g
Qe

=T

3

thermostat will move to an intermediate positiorn
thereby opening contact 64 which de-energizes
the magnet circuit A through lead (18 which
permits finger 36 to drop and close circuit C, and
actuating the impulse unit through another seg-
ment of its cycle. This moverment resuits in the
cam release of fingers 44 and 38 preparatory to
the next closure of contact 66. It also results in
rotation of the cam 24 to a point where eam Icbe
24 supports the finger 36 in elevated position
thereby breaking the power source to the im-
pulse unit so that it is now brourht to rest al-
tiwough the fingers 44 and 38 are in position (see
Figure 6) to carry an erergizing current to the
impulse unit upon the next clesure of contact 66.

Upon coriclusion of any pericd of operaticn, if
it sheuld be desired to discontinue eperation of
the control system, as during the night, it is only
racessary to open the switch §8, therchy killing
the circuits 112 and 145 through lcad 84, how-
ever, lead 3¢ is dreetiy connected to post 32,
plate €2, points 48—52 on finger 48, the finger
48, post 192, and lead {51 o tha previously men-
tioned lead 122 to the thermostat 82 from which
point the system is fed as previously described,
thus forming a feed hack, and permitting and
effecting energization thereof until such time as
the cam 34 is retated by the shaft 28 4o lift the
finger 45 and break the circuit through the pa nts-
45—52 thereon, thus killing the entive svstom
until such time subsequently thersto as the
switch 85 may be again closed. Thus it will g~
pear that this element of the combination is
merely an automatically operated switch which
would kill the circuit once in sach cycle of oper-
ation if it were not for the posit cction
afforded by the switch 986.

Ia résumé, it may be stated that the systzm
of this invention essentislly comprises o ¢
of power driven cams which are s tad ir
such sequence ag to open and close cert paral-
lel circuits as to enable an electrical energy im-
pulse unit to intermittently function to manipu-
late a contrcl valve to maintain a relatively con-
stant condition.

In the present embodiment of the invention, a
thermostat is shown as a means to periodically
close and open circuits for the above outlined
rurpese, chvicusly other instruments may be used
with equal facility, depending only upon the
service to He maintained, for instance, hygrome-
ters, hydrometers, gages, and barcmetzrs, ete.,
may be used with equal facility to open and close
prime sources of power for utilization in the
systemn. :

It is also to be neted that the thermostat 32 in
the embeodiment of the invention shown, com-
prises or forms g thres-way switch, for the points
640 and 830 each form s pole or terminal of the
dirvectional circuit switch symbelized by the bar
8, the third leg of the referred o three-wey
switch resides in the negative fact that upon ex-
rival of the bar 10 in a neutral position, the mag-
net T4 is de-energized in all cases so that the
finger 3§ closes its contacts 48—52 thus closing
the impulse circuit through lead {88, which action
carries the system through another segment of
its repetitious ¢ycle. Thus, hy reason of the ab-
sence of a condition, 1. e., circuit closure at 64
or 66, an additional and parallel circuit is closed
which in its sequence is as vital as sny of the
circuits completad through contacts $4 and 66.

In conclusion it may be statzd ac boins obvious
that various .changes and modifications may be
made in practicing the invention in departure

1%
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from the showing of the drawing and descrip-
tion as given, without however, departing from

the true spirit of the invention as defined by the-

scope of the appended claims.

It is'to be understood that the interrupters or
cams may be so shaped as to cause one or more of
the fingers to make or break their contact sooner
or later or remain open or closed for a longer or
shorter time, as long. as their relation .{o one
another is not disturbed, and this latitude of
operation is to be considered as not departing
u.’OI‘ﬂ the spirit of this invention.

I claim:

1 In g system of control adapted to regulate
periodic electric power actuation of-a shaft for
functional use, said system having an electrical
impulse unit and an automatic switch with con-
tact points individually closable as one Power
source whereby movement of said impulse unit
may be had, and another circuit to eifect - move-
ment of said impulse unit, said last mentioned
circuit. being operative upon opening of either of
said contacts whereby a finger is gravitationally
movable to close a parallel circuit to said impuise
unit, and a cam to open said last mentioned cir-.
cuit upcn suonequbnf actuatlon of said nnpulse
unit.

9. In an electric control system adapted to reg-
ulate a power impulse with respect to a given
standard -of depariure; a motor having a shaft
prov1ded with cams; circuit ‘closing fingers a.ctu—
ated by said cams, a. magnet functionally co-op-
erable with' one of said cams to move an asso-
ciated finger from:closed circuit position, and &
remotely positioned switch closable upon attain-
ment of a given standard, said switch upon clo-
sure of one of its contact points being so con-

10
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mentioned circuit energization bemg effacted by
opening of the closed switch pole whereby said
magnet is de-energized and said single finger is
magnetically released to complete its circuit to
said impulse unit to.actuate the same and said
shaft through a segment of a cycle of operation,
and means repetitious of said first mentioned
switch contact closure to effect further energiza-
tion of said impulse unit. and shafi rotation
through a further segment of a cycle of opera-
iton.

4, In an electrical control system to vegulate
the useful position of a motor driven mechanism,
in combination, a motor having a shaff provided
with cams, motor circuit fingers actuated by said
cams, a magnet functionally co-operable with.one
of said fingers, and a remotely positioned plural
circuit switeh in circuit with said fingers and
closable upon attainment of a .predetermined
standard condition and adapted to be opened
upon attainmeni of a predetermined variant of
said standard condition, said system being elec-
trically connected whereby the motor is actuated
upon closure. of one of the circuits of said switch

- whereby said mechanism is moved througn a par-

tial cycle -of operation, and means to further
rotate said: motor through a paraliel circuit fol- .
lowing opening of said switch through its closed

- cireuit whereby said mechanism is further actu-

30
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nected to certain of said fingers as to energize -

a circuit to said impulse unit and said magnet:

when. certain- of said cams are in finger releasing
position ‘whereby said impulse unit is actuated
through one of its circuits, and a. parallel circuit
thereto is de-energized whereby said impulse unit
is actuated and certain of said cams are moved
to lift the then energized fingers and break said
impulse unit and magnet. circuits, and another
circuit, closable upon magnetic release of the fin-
ger actuated by the magnet whereby said par-
altel .circuib to said impulse umt is again ener-
gized. -

3. In g -control system adapted -to ;egmate
movement of a driven shaft having cams thereon,
electric circuit closing fingers' adapted to be
moved to open circuit position by-said cams, an
~impulse unit to actuate said shaft and cams, a
magnet, a switch having: circuit closing contact
points and being actuated to closed ‘and open po-
sition by a sensible change of temperature, a first
group. of said fingers being in circuit with said
impulse unit, said magnet and one of said switch
poles, a second group of said fingers being in cir-
cuit with the other of said switch poles, said im-
pulse unit and said magnet, & single finger in
series with said impulse unit and a power source,
said cams being positioned upon said shaft in
such sequence of function with respect o each
other that upon closure of a circuit through one
of said contacts said magnet will-be energized to
lift said single finger to open circuit position and
will energize the other finger of the group to
actuate said impuise unit and shait pending de-
velopment of cam rotation to break the circuit
through one of the energized fingers, and further
circuit energization effected by further change
in said temperature actuated switch, ssid last

40

ated in a segmental portion of a cycle of opera-
tion, said last mentioned means comprising a
circuit parailel to said last mentioned circuit and
being operable upon de-energization of said mag-
net following opening of said remotely positioned
switeh.

5. In an electrical system including a motor,
in combination, means to provide intermittent
electrical impulses  whereby said motor may be
actuated in a constant direction, said means
comprising a motor, a shaft extending from said
motor, cams on said shaft, and electrical contact
making fingers, said fingers being actuatable in
one direction by said cams whereby electrical cir-

* cuits to said motor may be closed, a solenoid to
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hold said fingers in open circuit position in timed
sequence with respect to actuation by said cams,
and a thermostat, said thermostat being provided
with a plural number of electrical contacts in
serles with certain of sald motor circuit closing
fingers, and another circuit, said last mentioned
circuit being parallel to said first mentioned cir-
cuits and-being independent of the contacts on

- said thermostat, certain of said circuits being sep-
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arately energized in timed sequence to said motor
upon closure of certain of said motor actuated
fingers and upon c¢losure of an associated tiermo-
stat contact, the other of said -circuits to the
motor being energized upon closure of a-certain
one of said motor actuated fingers independently
of the contacts on said thermostat.

6. In an electrical system including a motor. in
combination, means to direct intermittent elec-
trical impuises whereby said motor may be actu-
ated in a constant direction, said means:includ-
ing a condition responsive switch connected with
a power scurce and having two parallel circuits
extending therefrom, a cam shaft, said cam shaft
being actuated by said motor, a.pair of contact
fingers connected with each of said parallel cir~
cuits, said fingers being moved to open circuit
position by certain of the cams on said cam shaft
in response to motor operation, cne:of the fin-
gers of each of said pair of fingers being in cir-
quit, with said meotor, a solenoid, said solenoid
being in circuit with one finger of each of said
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pairs of fingers, a single finger, said single finger
being connected with a power source and in par-
allel with said switch to form a third parallel
circuit to said motor, all of said fingers being
intermittently actuated in sequence by said cams,
said solencid being functionally cooperaole with
one of said cams to move said single finger out
of circuit to said motor, said system being ener-
gized upon closure of said condition responsive
switch whereby energy flows through one of said
parallel circuits to said motor and to said sole-
noid to lift said single finger and de-energize said
third parallel circuit, said cams being so0 posi-

10
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tioned upon the cam shaft that their sequence of
rotation breaks the said energized parallel circuit
after a predetermined period of motor rotation,
said single finger actuating cam being non-func-
tional at the termination of said period of rota-
tion to release said single finger upon de-ener-
gization of said solenoid to close said third par-
allel circuit whereby the motor is again moved
through the remainder of ity predetermined
range of rotation in response to initial closure of
said condition responsive switch.

ROBERT A. PRESTON,




