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Our mventlon relates to an electrlcally op-
erated regulator such- as is- adapted to. open
and close a damper; valve, or other control de-
vice to regulate pressure, temperature or ‘the
- like.

One object of our 1nvent1on is to S0 construct
a_regulator,: of. the. class referred to, that' the
operation of the control device will take place
in a series of distinct steps, and further, to pro-
vide. means for the lapse of a predetermined
minimum of time betwéen steps, which minimum
may, however, be varied by suitable adjusting
means: to comply with the requirements of the
partlcular apparatus to be regulated. ' .

Another object of our invention is to provxde
an auxiliary . circuit breaker, whereby injury to
the contact points -of the reversing. switch by
sparking or ‘arcing, is’ avoided, and’ to further
protect. the reversing switch. pomts by providing
holding magnets to. prevent v1brat10n of the
moving parts of the switch. :

- In‘the accompanymg drawmg, 'which 111us-
trates ore form of regulator made in accordance
with out invention, Figure 1'is'a side elevation;
Figure 2-is an enlarged section of the time con-
trol device; and Figure 3 is a wiring diagram..
The parts of the device are carried on a sup-

porting plate 1 adapted to be. mounted in vertical -

position on ‘a wall or the like. A motor 2 dnves,
through the medium of reducing gearing 3, a
large gear wheel 4 mounted on-a rock shaft 5.
One .end of this shaft is connected with . the
damper, valve, or.  other” control ‘means” (not
shown) of the apparatus to be. regulated The
shaft and, wheel have  a maximum: movement

) of:90 degrees ‘Mounted on the’ gear “wheel 4 by

a pair of oppos1te1y disposed screws 6 is'a con-
trol member 7 inthe form of an ‘annulus or ring.

" The perlphery of thls ring. is: d1v1ded by deep

or. safety. notches 8 into quadrants TEAY, B,
“c”, and “D”.. The quadrants have formed’in
them shallow notches 9, the number of ‘which
in.a quadrant determlnes the number of steps
required to move the control mechanism, from
one : extreme posmon to the other when' that
segment is:-in operative position. . To. allow" any
of the four quadrants to be brought into opera-

~ tive position we form, midway between the open-
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ing in which” the screws 6 are pos1t10ned 8 sec-
ond pair of screw holes 10. "In Figure 1 the

" ring is shown in “the position to br1ng the quad-
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rant *“B” into operatwe position.” In.the draw-
ing we have shown’ quadrant YA provided with
four notches ‘9, quadrant “B”. with. eight, ‘and
quadrant “C” with sxxteen, quadrant “D™ bemg

left unnotched or blank. It w111 ‘e understood,
however, that the number of notches used is
purely arbitrary and may be varied as desired.
“Engaging  with :the notches in:the control
ring is a roller-11 carried on an-arm 12: p1voted
at 13 to a lever 14 falcrumed at 15 and’ carry-
ing 'a “eontact. 16. The -arm 12° has "a limited

L
Lh

oo,

movement on its pivot in. order to 1mpart a qiiick -

or.-snap movement to the contact as the roller
énters ‘and leaves the notches  of -the control

ring.” A spring 17 tends to move the arm” to-

ward the ring.:. The contact 16 cooperates with &
contact 18 .carried by a  U-shaped frame" 19.
This frame is mounted on a threaded rod 20 en-

‘gaging with the threaded interior of a tube: 21

having on its upper end. a’ knurled head 22 and
on its lower end a plston 23 fitting in'a dash pot
cylinder 24, The tube 21 - slides in a -central
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opening. in the cover 25 of the dash pot and is .

biased’ to move downwardly by a coil spring
26 internosed between the cover and the piston:
Situated below the piston is a disk 27 shdlngly
mounted ‘on the lower end of ‘the rod 20. The
upper. movement. of this plate ‘on “the rod is
limited. by a collar 28 fixed upon-the ‘rod but it
may move downwardly on the rod against the
pressure of a c¢oil spring 29." The: object of ‘the
digk 27 isto retard the’ downward movement
of "the. piston in :the cylinder by 11m1t1ng the
flow of the liquid such for example, as ‘oil’ with
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which the cyhnder is - filled; through ports' 30 -
in the' plston “The amount: of" retardatlon w111 i
depend upon the dlstance whlch the lower ‘face

of  the collar’ 28 pro.]ects below the lower face
of ‘the piston’ 23, This may be:vatied by rotat-

90 .

ing ‘the knurled" head 2250 that ‘the speed ‘at ' ©

any. desired rate. During the upward movement

it dgainst .the pressure ‘of ‘spring’ 29 so that the
upward movement is unretarded.” :

The motor 9 15 rever51b1e to dnve the gear
wheel 4 in elther direction.- In the’ torm of ‘de=
vice shown, we’ accomphsh this result by usmg

the type of ‘motor ‘having a mam ﬁeld Wmdmg 1
31.and two side windings 32 and '33. . The ‘cur= "

rent is léad through the main: w1nd1ng and -one
of the side windings. to’ drive the motor. in one
drrectlon and through the main winding and the
other side wndmg to drive ‘it in the. opposrte di-
recton The main winding i§ connected to one
side 34 of the supply line, the other:side 35 belng
connected to. the: contact. 16.  The side winding

821s connected by a line 36, 1nclud1ng a holding

magnet 37 w1th 2 ﬁxed contact 38 'I‘he side

,Whlch the plston descends may ‘be adjusted ‘to

~of the piston the disk is free to'move ‘away’ from :
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winding 33 is connected by a line 39, including
a holding magnet 40, to a fixed contact 41.
Positioned between the contacts 38 and 41 is an
arm 42 which functions both as:a movable con-
tact and as an armature for the holding mag-
nets. This arm is moved toward one or the other
of the contacts 38 and 41 by changes in temper-
ature, pressure, or other condition to be regu-
lated, and is connected by line 50 with the con-
tact 18. In the form of device shown, which is
adapted for pressure regulation, the arm is car-
ried on one end of a Bourdon gauge 43, the other
end of which is attached ta a hollow post 44.
The fiuid, the pressure of which is to be regu-
lated, is delivered to the post and thence to the
gauge through a tube 45. The post is capable
of rocking movement and carries an arm 46,
the end of which is attached to a threaded rod
47 engaged by a nut 48, by the rotation of which
the post may be moved to adjust the gauge. A
dash. pot 49 of 'any usual construction may be
attached to the arm 42 to dampen its movement.

Carried by the shaft 5 is an arm 51 connected
by a link 52 to a lever 53 pivoted at 54 and pro-
vided with a pair of adjustable stops 59 adapted
to contact with a block of insulating material
56 on the arm 42. The lever 53 is connected by
a coil spring 57 with the gauge 43, the point
of attachment of the spring to the lever being
adjustable by means of a nut 58 threaded on the
lever. .

The operation of our regulator is as follows:
Assuming the pressure to be normal, the parts

- will be in the position shown in Figure 1, the
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" be supplied to the motor.

roller 11 engaging with one of the intermediate
notches 9 of the operative quadrant “B”. The
arm 42, however, will be in the position shown
in the diagram (Figure 3) so that no current will
In the event of rise
in pressure, the gauge 43 will move the arm 42
upwardly until it engages the contact 41 which
will supply the motor with current through the
main winding 31 and side winding 33. This will

. actuate the motor in the direction to drive gear
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" wheel 4 in the direction indcated by the arrow

in Figure 1. As the current passes through the
holding magnet 40, the arm 42, acting as an
armature for the magnet, will be held in posi-

. tion against the contact 41 to prevent vibration

of the arm with consequent interruption of cur-
rent and sparking, or arcing, at the contacts.
As soon as the wheel 4 moves, it will force the
arm 12 downwardly, swinging the lever 14 on

. its fulcrum and raising the contact 16 and with

it, the contact 18 and attached parts. These
parts .are capable of rapid movement in an
upward  direction, as has been heretofore set
faorth. When the next notch 9 reaches the roller

.~ 11, the roller will be forced into it by the action

of spring 17 lowering the contact 16 by a rapid
or . snap movement.  As the movement of the
contact 18 is retarded by the time control device,
the circuit will be broken between contacts 16

- and 18 and the motor stopped. A certain inter-

val of time, depending upon the adjustment of
the disk 27 with respect to the piston, will inter-
vene before the contact 18 is brought against the
contact 16 by the action of the spring 26. 'This

. interval is to allow time for the action of the

valve, damper, or the like to reduce the pressure.
If the pressure is sufficiently reduced when the
contacts. 16 and 18 are brought together, the
arm 42 will be returned to the position shown in
Figure 3 by the gauge so that the parts will
remain in this position until further change in
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the pressure. In the event the pressure has
not been sufficiently reduced, the arm will re-
main against the contact 41 and the apparatus
will be moved another step to further close the
valve or damper. These steps will be continued
until the pressure ‘is reduced to the desired
amount, or until the end of the movement of the
control device is reached. When the limit of
the control movement in the direction indicated
is reached, the upper end of the lever 53 will be
moved so far toward the right hand side that the
upper stop 59 prevents the arm 42 from engaging
the contact 41 so that the motor cannot be fur-
ther operated in this direction. When the limit
of movement in the other direction is reached,
the lower stop 59 performs the same function,
preventing the arm 43 from engaging the con-
tact 38. If, for any reason, such as wear or
improper adjustment, the stops 59 fail to per-
form their proper function, the safety notches
8 provide a further means for preventing over-
running of the device. These notches are deeper
than the notches 9 and when the roller enters
one of them, the contact 16 is allowed to drop
so far that it will not be engaged by the contact
18 when the latter is in the lowest position.
Consequently, the motor circuit will remain in-
terrupted and the device will not resume auto-
matic operation until the wheel 4 is positioned
manually so that the roller 11 will engage with
an intermediate portion of the quadrant. It will
be noted that the gauge 43 moves the same dis-
tance to close the circuit at each step. In order,
therefore, that it may properly function, tension
must be added to the gauge as the device moves
in one direction, and subtracted from it as it
moves in the other direction. This is accom-
plished by the spring 37, the tension of which
varies with the movement of the lever 53. The
rate at which this variation takes place may be
adjusted to the proper amount to meet the re-
quiréement of the case by adjusting the nut 58
toward or away from the pivot point 54 of the
lever. In case the pressure falls below normal,
the same step or series of steps takes place, ex-
cept. that the arm 42 engages the contact 38
leading the current through the main fleld wind-
ing 31 and side winding 32 to drive the motor
in the opposite direction.

It will be seen that with our regulator, the
opening and closing of the damper or other con-
trol device, is accomplished in a series of timed
steps, both the duration and number of which
may be varied to suit the requirements of the
case. Further, the breaking of the motor circuit
takes place between the auxiliary contacts 16
and 18 and not between the points of the main
or control switch and, consequently, these points
are not subjected to the surge of current occur-
ring when the current is interrupted. The hold-
ing magnets 37 and 40 prevent vibration of the
arm 42 while the motor is running. The ar-
rangement of the circuits is, however, such that
the magnets do not influence either the opening
or closing of the circuit through the reversing
switch and hence do not interfere with the fune-
tions of the gauge.

Having fully described our invention, what we
claim as new and desire to secure by Letters
Patent of the United States is:

1. In a device of the class described, an elec-
tric motor, a control actuating member driven
thereby, a reversing switch for said motor in-
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cluding a magnet for holding the movable mem-
ber of the reversimg switch while the motor is 150
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running, said reversing switch being. actuated
by an element responsive to the condition of the
apparatus to be controlled, an auxiliary switch
operated from said control actuating member
for opening the motor circuit, and means oper-
ated from said control actuating member when

it has reached the limit of its travel for pre- .

venting the operation’ of said reversing switch
in one direction.

2. In a device of the class descnbed an electnc
motor, a rotary member driven by said motor.
and provided with a plurality of cam faces, a
reversing switch .for said motor, a magnet in-

cluded in the motor circuit for holding the mov--

able member of the reversing switch, a pressure
actuated element for operating said reversing
switch, a spring connected to said pressure re-
sponsive element, means for varying the tension
of said spring with the movement of said rotary
member, an auxiliary switch in' the motor cir-
cuit operated from the cam faces of said rotary
member and timing mechanism for closing said
auxiliary switch.

3. In a device of the class described, an ‘elec-
tric motor, a rotary member driven by said motor
and provided with a plurality of cam faces, a re-
versing switch for said motor, a magnet included
in the motor circuit for holding the movable
member of the reversing switch, a pressure ac-
tuated element  for :operating said -reversing
switeh, ~ & spring - connected = to- said . presure
responsive element, means for varying the ten-
sion of said spring with the movement. of said
rotary member, an auxiliary switch in the motor
circuit operated from the cam- faces of said ro-
tary member, and variable retarding means for
closing' said auxiliary switch after a predeter-
mined period of time,

4. In a device of the class described, an elec-
tric motor, a rotary member driven from said

motor - and provided with- a series of spaced
notehes, a reversing switch for the motor, a pres-

sture gauge for controlling said reversing switch,
an auxiliary switch in the motor -circuit;, a dog

* cooperating with successive notches in said ro-

tary member to open said auxiliary switch, and

,retardmg means for closmg said auxiliary sw1tch

3

5.1In a dev1ce of theclass described, an elec-
tric motor, a rotary member driven from said
motor and provided with a series of operating
notches and with safety notches, a reversing
switch for the motor, a pressure gauge for con-

‘trolling said reversing switch, an auxiliary switch

in the motor circuit, a dog cooperating with suc-
cessive notches in said rotary member to open’
said auxiliary switch, ‘and retarding means for
closing said auxiliary switch,: said means being

“inoperative to close the switch when the dog

engages ‘with -a safety notch.

6. In a device of the class described, an elec-
tric motor, an annular member. driven from said
motor and adapted to oscillate through a limited
arc, a plurality of series of notches in said annu-
lar member, means for shifting said annular
member to bring a .predetermined  series of
hotches into operative position, a  reversing
switeh for the motor, a pressure gauge for con-
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“trolling said reversing switch, an auxiliary switch

in the motor circuit, a dog cooperating with suc-

- cessive notches in said rotary member to open

said auxiliary switch, and retarding means for
closing said auxiliary switch.

7. In a device of the class described, an elec-
tric motor, a member driven from said motor and
provided with a plurality of cam faces,; a revers-
ing switch for the motor, a Bourdon gauge con- :
trolling said reversing switch, an auxiliary switch 105
in. the motor circuit "intermittently actuated by
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-said cam faces, and connections between said

member and gauge for varying the pressure at
which the latter operates the: reversing switch.

8. In a device of the class described, an elec- 110
tric motor, a member driven from said motor and
provided with a plurality.of cam faces, a revers-
ihg switch for the motor, a Bourdon gauge con-
trolling said reversing switch, an auxiliary switch
in the motor circuit intermittently actuated by 115

'said cam faces;,” a pivoted arm moved by said

member, a spring connection between said arm
and the gauge, and stops carried by said arm for
preventing the: closing of the reversing switch

when the arm is in either extreme position. 120
‘WILLIAM KEMP.
MILTON OSTERMAN.
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