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UNITED STATES PATENT ¢

GEORGE M. STERNBERG, OF THE UNITED STATES ARMY.

ELECTRO-MAGNETIC REGU LATOR FOR VALVES.

PECIFICATION forming part of Letters Patent No. 355,892, dated Jn.nua,z.y 11, 1857.

Application filed August 1(‘, 1886. ‘Serial No. 211,044,

{No model.)

To all whom it may concern:
Be it known that I, GEORGE M. STERNBERG
of the United States Army, a citizen of the

United States, residing temporarily at Balti-

more, in the State of Maryland, have made

certain new and useful Improvementsin Elee-

tro-Magnetic Regulators for Valvesand Damp-
ers, of which the following is a specification.

My invention relates to improvements in _
| ture above or below a predetermined degree

valve or damper regulators of that particular
class wherein valve or
mechanism is both controlled and operated

IC

by electricity, to which end the invention con-

‘gists, first, in peculiarly-constructed valve-
L5
ing said mechanisin by electricity to open or
close_a valve or damper connected therewith;
second,in valve-operating mechanism adapted

to be actnated by an electro-magnet and means
for throwing said magnet into and out of eir-
third, invalve-

20
cult with 1ts source of power;
actuating mechanism adapted to be operated
by an electro-magnet, means to throw said

~magnet into and out of eirceuit with its bat-
tery, and means to cause sald magnet,when so
in circult with its battery,to be 11]L81 mltteutly
and rapidly magnetized and demagnetized,
and thereby to impart a continuous forward

25

step-by-step movement to the valve or damper;
inally, 1t consists 1n the construction, ar- |
-mngement and combination of the several

and,

parts for service, substantially as bereinatter
'~ set forth,and illustrated in the ﬂceempcmyma
drawings, in which—
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direction indicated by the arrow m. Hig. 418

a similar seetional view, taken on said line A

B, looking in the direction indicated by the
‘Fig. 518 a sectional view taken on.

Arrow o,
the line C D of said Fig. 1. Ifig. 6 illustrates
thecireuit-breaking deviceofthe valve-operat-
ing magnet in the various positions it assumes
when in operation. Iig. 7 is a vertical see-

45

tional view, taken on the line H I of Fig. 1,
5o showing the relation of the rotary mlve to the
pipe or “conduit.

damper operating

operating mechanism and means for actuat-

Figures 1 and 2 represent elevations, partly
1n Swtlou, of opposite sides of a Gondu_lt a
valve therein, and connected va;lve-opemting |
mechanism constructed in accordance with my
Fig. 3 represents a sectional view,
taken on the line A B of Fig. 1, looking in the

or frame, 8, that is sapported ¢

‘that is pivoted in the free end of a rocl-arm,

- Similar figures of reference in the several
drawings denote simifar parts. -

- In the present embodiment of my invention
I have illustrated and shall hereinafter con- 55
fine my description to a valve or damper ar-
ranged within the delivery pipe or conduit of
a heater or furnace, to the mechanism em-
ployed to operate said valve, and to themeans
whereby the increase or decrease of tempera- 6o

in the apartment or apartments which are con-

| nected with said delivery pipe or conduit

shall automatically set such valve- operating
mechanism in operation to open or close said 65
valve to or against the passage of heated air
from the hedter or furnace to said apartment
or apartments.

- While thus confining the &eserlpimn in the
presmt case to the par meu ar branch named,
I vet do not limit myseltl solglv to this ﬁd*‘m-

tation of my invention, as it w ill be appar ent

from the description hereinafter contained
that the device may be used in counection
with valves or dampers of every class and de- 75
scription. -
Referring to the drawings, L show a delivery
pipe or mndmb 1, pr ovided with a cylindrical
valve, 2, luwmﬂ its periphery cut away at 3 to

'pmmde a passage for fluids therethr ough. 30
The valve 2 1s mounted upon & mmt%ble

shaft, 4, which is journaled in the mde'&; of the

- pipe or conduit 1, and extends ot one end be-*

yond the outer surface of said pipe,and is pro-
vided at said end with a pm: cear wheel, 5, 85

‘the teeth of which are engaged hy 2 gear-pin-

ion, 6, rigidly seeured to a shaft, 7, “which is
_]omnaled at one end in the szde 01 the pipe
or conduit 1 and at the opposite end in a plate

b a distance go
from smd 51de by studs 9, whieh pzogeet there-

from.
To the shaft 7, ab one side of the pinion 6, I

i‘lﬂ‘ldly secure a spur-gear wheel, 10, which IS
‘engaged and rotated by a pinion, 11, mounted
upon ashaft, 12, which is Joumalﬁd in the side

05
of the eoudmt 1 and frame 8, respectively; and
to said shaft 12 I secure a rafchet-wheel, 13,
the teeth of which are engaged by a p*'ml 14:

100

‘15, which projects from a rock-shaft, 16, ]{mr-
nﬁnled at opposite end&, in the side of the con-
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duit 1 and frame 8, respectively. A spring,
17, which is connected at its opposite ends to
the pawl 14 and arm 15, respectively, main-
tains said pawl in proper position as regards
the ratchet-wheel 13, backward movement of
which wheel is prevented by a spring-pressed
dog, 18, pivoted to the frame 8 and engaging
the teeth of said wheel.

The mechanism described is operated by and
In the following means and manner, viz: To
the rock-shaft 16 is rigidly secured a rock-arm,
19, to the opposite end of which is secured an
armatuare, 20, which operates in the magnetic
field of an electro-magnet, 21, supported by
one of the studs 9. One of the terminals of
the magnet 21 is connected by a conductor, 22,
with a binding-post, 23, secured to and prop-
erly insulated from the frame 8. The opposite
terminal of said magnet is connected by a con-
duetor, 24, with a binding-post, 25, which pro-
Jects from an insulating-stud, 26, rotatably
fixed in the side of the pipe or conduit 1.

The post 25 is in electric communication
through a spring, 27, with a vibrating metallic
arm, 23, secured at itslower end in a rock-arm,
29, tormed of any desired non-conducting ma-
terlal, which projects from a short rock-shaft,
o0, journaled at its opposite ends, respectively,
In the side of the pipe or conduit 1 and a
bracket, 31, secured thereto. The upper end
of the arm 28 is held by the spring 27 nor-
mally in contact with a contact making and
breaking wheel 32, which is mounted upon a
short shaft, 33, journaled in the side of the
conduit 1, and a bracket, 34, secured thereto.
A gear-wheel, 35, is secured to said shaft 33,
and 1s engaged and rotated by a similar gear-
wheel, 36, which is mounted upon the main
shait 4 of the valve 2. A circuit making and
breaking wheel, 37, is secured upon the shaft
4 In position to be engaged by the upper end
of the rock-arm 28 at times and for a purpose
presently to be explained.

As has been shown, the electric cirenit is

complete from the magnet 21 to the bracket

o4 and sideof the conduit 1, from which points
the current passes through the frame 8 and
shaft 16 to a rock-arm, 39, which projects from
the rock-shaft 16 and is provided upon its up-
per end with an insvlating-block, 40, for a
purpose hereinafter set forth. |

From the arm 39 the current passes to a
swinging arin, 41,which is pivoted ina frame,
42, secured to aninsulating-block, 43, fixedin
the frame 8. A binding-post, 44, insulated
from the plate 8,communicates with the frame
42,from whicha conductor, 45, extends to bat-
tery. “Lhe arm 41 normally rests in contact,
by gravity or by means of a spring, 46, with
the arm 39, so that when the cireunit is closed
through either of the wheels 32 or 37, as will
be explained, the magnet 21 will be energized
and will attract itsarmature 20, the movement
of which operates to rock the shaft 16 and
swing the rock-arms 15 and 39, moving the

892

| connected therewith. At the same time for-
| ward movement of the arm 39 will bring the
| Insulator 40 upon its upper end into contact
with the arm41,thus breaking cireuit through
the electro-magnet 21 and permitting the parts
named to regain their normal position, and
thus again close the circuit through the mag-
net 21, whereby the operation above deseribed
is repeated, said magnet being alternately
magnetized and demagnetized, thereby mov-
ing the valve forward until one of the insu-
| lating-plates 47 or 48, which are secured in the
peripheries of the wheels 32 or 37, is brought
intojcontact with the end of the arm 28, when
the forward movement of said valve-operating
| mechanism will be checked, the cireuit being
| broken. .

By reference to Fig. 6 the various positions
{ assumed by the roek-arms 39 and 41 in the
above-described operation will be apparent.
In said figure, at K, said arms are shown in

arm 41 bearing against the arm 39, At this
time it will be remembered that the magnet is
I*in circult with its battery. At F,I show the
arm 59 as moved forward by the energizing of
| the magnet 21, and the insulating-block 40
thereon in light contact with the arm 41. It
will be observed from said Fig. 6 that the
armature 20 1s at this time very near the poles
of the magnet 21, and that consequently the
block 40 has moved through the major por-
tion of its limit of movement, while the arm
41 has been moved a minor portion only of its
limit of movement.

At Gz, I have shown the armature in full
contact with the poles of the magnet, the arm
39 moved to the full limit of its forward move-
ment, the block 40 thereon bearing against
the arm 41 near the fuleroimn thereof, whilesaid
arm has been moved to the full limit of its
movement. Aun adjustable stop, 60, is pro-
vided to limit the throw of the arm 41.

I deem the construction as above described
of great importance, as I am thereby enabled
to attain ends otherwise quite impossible to
attaln—viz, the maintenance of contact be-
tween the arms 39 and 41 during the major
portion of the limit of movement of the for-
mer, the abrupt breaking of such contactand
{ the return of thearm 39to its normal position,
as shown at K in said IFig. 6, before contact is
again established between the arm-41 ahd the
body of the arm 39, to facilitate which latter
movement a Spring may be connected to said
arm 9. |
| I will now describe the means whereby the
magnet 21 1s thrown into and out of circuit
with its operating-battery. To thisend I pro-
vide the peripheries of the circunit closing and
breaking wheels 32 and 37-with short plates or
blocks of insulating material 47 and 48, ar-
ranging said blocks 47 and 48 upon opposite
sides of the wheels 32 and 37, respectively. I
so arrange said wheels with relation to each

ratchet-wheel 13and the mechanism and valve | other that when one of the 1nsulating-blocks
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again close the circuit through the magnet 21,
which errenit will remain closed until the said
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from the side of the pipe or conduit 1.

_355,892 B : . . - | | -

of either of said whecls isin eontact with the | contact with the wheel 37, thereby throwing

arm 28 the insulating-blocks upon the remain-.
g wheel will Hein a plane parallel to said

arm, or in a plane perpendicular to the plane
of the blocks first named. (See Fig. 3.) It
will thus be appavent that as the valve 2 and
wheels 82 37 rotate in unison a quarter-revo-
lation of said valve will operate to bring the
blocks 47 and 48 upon the wheels 32 and 37

alternately into contact or position to. be f

thrown into contaet with the arm 28.
It 18

the 1nsulating-plates of said wheels, it (said
arm 28) will when brought into contact-with

the remaining wheel bear upon the periphery

of sald wheel at, a point intermediate of the
insulating-blocks therein; hence it follows that
the valve being open when the arm 28 (which

18 normally in contact with oune of the insulat-

ing-blocks 47 of the wheel 32) is brought into
mnlacb with the wheel 37 between the INEIE
lating-blocks 48 thereof, the cireuit will be
closed through the
described, amd that Sfud maﬂnet will by it

mtermlttenb actlion move the valve 2 for w‘ud
in step-by-step motion one-fourth of a full
revolution, thus closing said valve, and at the
same time move one of the insulating-blocks

48 of said wheel 37 forward and into contact

with said arm 28, thereby breaking the circuit
through the nnguet 21.
be l*eturned to 1ts normal position—i. e., con-
tact with the wheel 32—it will impinge upon
sald wheel at a point intermediate of the in-
g blocks or plates 47 therein, and thus

magnet has by its intermittent action, as be-
fore described, moved one of the insulating-
blocks 47 mto contact with the arm 28, ‘1,‘[
which time the valve will be open.

I provide that the arm 28 shall be auto-
matically moved into contact with the wheel
37 when the temperature of the apartment or
apartments wherewith the pipe 1 connects rises
above a predetermined degree. To this end I
secure an armature, 49, to the rock-arm 29, and
in the magnetic field of an electro- mfwnet b0,
which 1s &ucmed to a stud, 51, that pmjeets
One
of the terminals of the magnet 50 is connected

by a conductor, 52, with one end of a thermo-

stat, 53, the opposite end of which is con-

nected by a conductor, 54, with one of the.
| The opposite pole, |
57, of said battery is connected by a conductor,

poles, 55, of a battery, 56.

08 wuh the 1*enuumnn termma,l of the mag:-
net 50. | o
By this construction, when the ‘Lempemtm'

of the room wherein the thermostat is located

rises beyond a predetermined degree, the cir-

cuit through the magnet 50 and battery 56 will
be closed through the medium of said thermo-

stat, and sald magnet thus energized will draw
the rock-arm 29 forward and its arm 28 into |

also apparent from the above des,omp .
~ tion that 1f the arm 28 when in contact with
one of sald wheels 32 or 37 bears upon one of

mag neb 21, as hel‘embef(}le_

If now the arm 28 |

the valve- operabting magnet 21 into elrcult
with its battery and -closing the valve 2, 1n

! manner hereinbefore di_,sembcd to the pas-

sage of air theruthmug h. Theiallm@ of the

'-tempemture in said apartment bdow the de-
sired degree wﬂl

through said thermostat,
break the cireuid thlmwh the magnet 50, and

thereby permiv the arm 28 to be I‘(Jturned
through the medium of the spring 27 to its nor-

mal position—i. e., contact with the wheel 32—

‘which will again eclose the circuit through the

magnet 21, and through the action of said
magnet open the vaive (0 the pagsaﬂe of heated

L alr therethi ough.

- Irom the fowﬂomﬂ* desceription the opera-
tion of my uwentmn will be obvious, and

therefore requires no special desulpbmn

It will be observed that the working-bat-
tery requnires to be of greater power than the

controlling-battery, the latter having simply
to establish cireuit through the maguet 21 of

the working-circuit, and also that the work-

ing b‘lttety is in ope.mtwn only so long as 1s

necessary to open or close the valve, fmd 16
thus has an interval of rest both when the
controlling-cireuit is completed by means of

If desired, the circuit may be closed through
the magnet 50 throughthe medium of a sw1tch,
which may be opetmed by hand lndt,pendwt

x_of the thermostat.

Various modifications of the within - de-
seribed invention may be made without de-

parting from the purpose and intent thereof,
| which contemplates the provision of a valve

or damper of any and all desecriptions pro-
vided with actuating mechanism operating by

an electro - magunet, in which the magnet is

thrown into and out of an electric cireuit
through the medium of a second electro-mag-

net, which latter magnet may be automatlc-_-
_ally or otherwise thtow n into and out of eir-

cuit with its controlling-battery..
Having thus deserlbed my nwentmn I

_elalm—u-

1. A valve or dfm}pea" an mterml‘rtently
energized electro- magnet tooperale said valve,
and an electro- mwnet_to throw said valve-

its battery, substantially as deseribed.
2. A valve or damper, an Intermittently-
energized electro-magnet, and connections be-

_tW’“Oll said magnet and valve to operate said

valve in continnous step-by-step motion, and
another electro magnet controlling said oper-
ating-magnet and controlled by heat-indicat-
ing demces interposed in the circuit of ,8aid
lattel magnet, substantially as described.
3. A valv or damper, an intermittently-

-enernwed electro-magnet, connections between
said Valve and magnet for operating said valve
In continuousstep- “by-step motion,and another
electro - magnet controlling. said operating-
magnet and controlled by hmt indicating de-
vices interposed in the circuit of said latter
magnet, substahtially as deseribed,
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4. The combination,with a valve or damper,

of an intermittently-energized electro-magnet
for operating the same, a working electric cir-
cult connected with said magnet, and .a con-
trolling electro-magnet in ancther cireunit and
including a thermostat, substantially as de-
seribed.

5. The combination, with a valve or damper
and circuit-breaking wheels connected there-
to, of a controlling electro-magnet in a circuit
including a thermostat, and an operating elee-
tro-magnet in another circuit, including the
circualt-breaking wheels, the arrangement be-
ing such that upon closing the controlling-cir-
cuit the operating-circuit will be antomatic-
ally closed and the valve operated until the
circuit 18 broken by the circuit - breaking
wheels, substantially as described.

6. The combination,with a valve or damper
and circuit-breaking wheels connected there-
of a contr 0111110 electro-magnet in one
cir cmt an operating electro- 1mgnet in another
cirtuit,including said circuit-breaking wheels,
mechanism connected with said 0perating-
magnet to move the valve, and a circuit-
breaker included in said operating-eircuit and
automatically operated by said operating-
magnet to1mpart intermittent action thereto,
substantially as described.

7. The combination of a valve or damper,
mechanism for operating it, and circuit-break-
ing wheels turning in unison therewith, with
an intermittently-energized operating electro-
maguet, and connections to actuate said valve,
an automatic circuit-breaker to control said
operating-maguet, and a controlling electro-
magnet to throw said eircuit-breaking wheels
successively into circuit with the operating-
magnet, substantially as deseribed.

3. The combination, with a vibrating eir-
cuilt-breaking arm having an insulated termi-
of another vibrating arm normally in
electric contact with the first, the arrange-
ment being such that the eontact is maintained
throughout the greater portion of the move-
ment and then suddenly broken, substantially
as described.

9. The combination, with a vibrating cir-
cult-breaking arm having an insulated termi-
nal, of another vibrating arm the end of which
18 normally in electrie contaet with the first
arm, the arrangement being such that upon
the movement of the first arm the insulating
material thereon impinges npon the second
arm near 1ts pivotal point, substantially as de-
scribed.

10. The combination, witha valve ordamper

and electrically-operated mechanism, substan- .

355,892

tlally as deseribed, of two circuit-breaking
wheels connected and operated thereby, each
wheel having i1nsulating - spaces on opposite
sides of the wheel, and the spaces on the two
wheels arranged perpendlcular to each other,
substantially as deseribed.

11. The combination, with a valve or damper
and electriea,lly-opemt.ed mechanism, substan-
tially as described, of two circuait-breaking
wheels connected and operated thereby, each
wheel having insulating-spaces on opposite
sides of the wheel, and the spaces on the two
wheels arranged perpendicular to each other
when in a position of rest, and an arm vibrat-
Ing between said wheels and arranged to make
contact with one or the other substantlally as
described.

12, "The combination, with two circuit-brealk-
1ng wheels having insulating-spaces, ofan arm
vibrating betweensaid wheels, thesaid arm and
one or the other of the wheels being included
in one electri¢c circuit, and another electric
circult including the magnet controlling said
arm, substantially as deseribed.

13. Thecombination, with a valve or damper
and mechanism for operating it, of two circuit-
breaking wheels connected to the damper, an
arm vibrating between the wheels, an electro-
magnet in a working-circuit including said
arm and one or the other of the wheels, and
another circuit including a magnet and ther-
mostat controlling said arm, the arrangement
being such that when sdid arm is moved into
contact with either one of the circuit-breaking
wheels the operating-cirenit turns the damper

through a partial rotation, substantially as

described.

14. The combination, with a valve ordamper
and mechanism for operating it, of an operat-
1ng electro-magnet and armature to actuate
sald mechanism, an automatic circuit-breaker
carried by said armature tointermittently in-
terrupt the circuit through said magnet, cir-
cult-breaking wheels and vibrating arm in the
circuit of said operating-magnet, and a device
to move said arm into contact with either of
sald wheels, the arrangement being such that
the circuit is controiled by the circuit-breaking
wheels and arm and is intermittently opened
and closed by the automatie circuit-breaker,
substantially as described.

In testimony whereof I havesigned my name
tothisspecification in the presence of two sub-
scribing witnesses.

GEORGE M. STER\TBERG

Witnesses:

W. C. DUvVALL,
Wi, H. H. KNIGHT.
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