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To.@ll whom it may concein: .

Beé it known that I, CHARLES L. FORTIER,
of Milwauksee, in the county of Milwaukee
and State of Wisconsin, haveinvented certain
new and useful Improvements in Heat-Regu-
lating Apparatus; and I do hereby declave
that the following is a full, clear, and exact

Qeseription of the invention, which will en-
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~ which form a part of this speci

able others skilled in the art to which it pexr-
tains to make and use the same, reference pe-

ing had to the accompanying drawings, and

to the letters of reference marked thereon,
n | - this ication.
The main objects of my invention are {o

employ a continuous electric current for the

operation or control of heat-regulating appa-

‘ratus; to prevent sparking at thermostats,
particularly when currents of high potential
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are used; to facilitate testing the circuit and
repairing breaks and removing grounds there-
in; to avoid waste of enelgy orrapid consump-

tion of electrodes when batteries are used to

supply current; to dispense with springs, per-
manent magnets, and circuit-breakers, and
cenerally to improve the construction and op-
eration of apparatus of the class to which my
invention relates. | 8

It consists of certain novel features in the

~construetion and arrangement of component
parts of tlee apparatus, aghereinatter particus-
~ larlydescribed, and pointed out in the claims..

- In the accompanying drawings like letters

designate the same or similar parts in the sev-

~eral figures.

AO

~ Figure 1 is a diagram and clevation of one
form of apparatus embodylng my improve-

ments. Fig. 2isadetail view, on an enlarged
scale, of one of the electromagnetic valves in
connection with a thermostat and main heat-

regulating valve or damper; and Fig. 3is a

- similar view of a modified form of the elec-
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tromagnetic valve and its electrical connec-
tions. |

Referring to Irg, 1, A designaiss a heater,
which may be of any common or suitable
form. _
for the purpose of illustration & combination
hot-air and steam or hot-water heater, which
is econnected with certain rooms or apartments

of a building by hot-air pipes B B and with
radiators C (' in certain other aparvments by

~steam or waler pipes B 13- but the appiica- E
tion of my iuvention is by no means econflned | stricted ports ¢’ and the motors and chamn-

In the present instancee I have shown

1

e -l

1n Fig,

to this combination of the two modes of heat-
ing and the arrangement of apparatus shown.
~.The hot-air pipes B B open in the usual way

into the apartments to be heated through suit-

able registers b b and are provided with con-

trolling or regulating valves or dampers D D,
while the pipes B’ B’ are provided near the
radiators to which they lead with valves D' D',

- The several valves or dampers D D' are con-
nected with suitable motors B E, by which
they are directly actuated underthecontrol of

thermostatically - controlled electromagnetic

valves I I, or the heat-regulating valves or
dampers may be constructed and arranged to
be operated directly by electromagnetic de-
vices controlled by thermostats in a manner
similar to that shown in the drawings.

. 'The motors, consisting in tiie present case

of expansion-chambers and flexible dia--
phragins, as shown in Fig. 2, ave connected

by pipes ¢ e with the valves F Fand by pipes
2" ¢ with a pump G, which may have connec-
tions, as shown, with a water-main 1l and

sewer 1 and be operated automatically by
liguid-pressure. |
~ As shown in Fig. 2, the valves I each com-

prise an air-tight case or chamber f, having
a port or passage f' communicabing through
a filter f* with the atmosphere, an armature
lever or arm J, pivoted within said case and

provided with a valve j for closing the port
or passage f', and an electromagnet I, the

core of which projects through said case into
proximity with said arm or lever, so that
when the magnet is energized it will draw
said valve 5 against its seat and close the port
or passage f', a spring ' acting on said arm
or lever in opposition to said magnet and
tending to kold the valve open. |
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The main heat-regulating valves or dam-

pers D D' ¢f the apparatus, as shownin ¥igs.
1 and 2, are designed to be operated by a

vacuum or by exhausting the chamoers of-

the motors K, and for this purpose the pipes
¢ ¢ have restricted ports or passages, as ab
¢*, Tig. 2, of smaller area than the ports or
passages f', so that when the latter ave open
the motors will be supplied with air faster
than. they are exhausted, and consequently

will be inflated, allowing springs ¢4, as shown

2, to open the valves or dampers D ',
Filters eb &% are provided between the re-
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bers of valves E, and with the ﬁlters f 2, pre-

vent dust and dirt from entering and clog-
ging said ports and air-passages &nd thusin-

: terruptmﬂ or interfering with the operation

of the apparatus. |
‘The coils of the magnets K K are ecmnected

in-series by wires L L with a battery M or

~ other convenient source of electricity.

1O

5

- shunts p p and cutting out the resistances O

35

N N are single-point-thermostats placed 1 in |
'-shunts n n, tappmg the ecireuit L L on oppo-;.-

site sides of the magnets K K.

0.0 are coils havmg a resistance. approm-“-

mately equal to that of the magnets K K.

They are placed in the main: eucmt L 1. and

associated with the several electromagnetic
valves K K and with shunts p p, con’ralmnﬁ'
automatic circuit-controllers P P and tap-

ping the main cirenit on opposite sidesof the-

said resistance-coils O O.
The eircuit-controllers I? P for elosing the
O whenever the associated shunts n n are
opened by the thermostats N N, and thereby
maintaining an approxtmately constant re-
sistance in the main ecircuit L L, may each
conveniently con51st, as shown in Fig. 2, of
two spring-contacts p’ p', to which the shunt-
wires p p are attached, a movable head. p?,
having a stem projecting through the valve-
Case f into the path of the armature lever or
arm J, and a flexible diaphragm p?, attached
to sa,ld stem in or over an opening in smd
valve-case. |

Referring to Fig. 8, showing a modification .

of a part of the apparatus, ' designates an
electromagnetic valve mechanism for con-

- trolling the admission and release of the ac-

40

- ports or passages f* and f°, and a service
~connection 7 leading into  the expansion-
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tuating fluid to and from the motor and the

operation of the valve or damper connected
therewith. It comprises an air-tight cham-
ber or case f°, having supply and exhaust

cnamberof the motor. Ithasapivoted arma-

tureleverorarm J', provided with valves con-

trolling the ports or passages f* and 1% and
&1*1'anfred to open one aund clese the other al-
tern ately

K and K*® are electromagnsts, the cores of
which project through said valve-case into

proximity with 0pp051te ends of saild arma-
ture-lever.

nected in series with each other* and 'with the
batiery or other source of electricity by the

"The coils of said mafrnets are ¢on-

main-cireuit wires L L',
N’lsa iwo-point thermostat, the exp&nsmn-
strip 7’ of which is connected by a wire »°

with the main circuit between the two mag-

nets and the contacts 18 n® of which are con-
nected by wires n* and n° with the main cir-

- ¢eult outside_of said magnets, thereby form-

1ng shunts by which the coil of either one of

the magnets is cut out of the main circuit, ac-
emdmn to the position of the e\p&nswn-stmp
n' of the thermostat.
vice a separate resistance-coil is dmpensed
with, sinee the coil of one of the magnets 1

In this form of the de-.

consumption of electric energy.
of the device also avoids the necesmty of
springs and permanent magnets, as the cur-

-passes through the coils of both magnets
that the one bv which the armature-lever J’
is attracted when this condition occurs will
{ holditby reason of its closer proximity there-
with against the other. m

ccurrent without _
of the lights or other apparatus supplied by

or damperb direetly.

b4
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always in circuit and affords ther equu‘ed 1re-

sistance to prevent depletion of battery or
This form

rent flowing through the coil which is not

shunted holds the opposite valve to its seat,

and while the expansiorn-strip n'is out of en-
gagement with both contacts n® 2% current
, 80

magnet. Thearrange-
ment of the valve- conbrolhn o magnets "ot
both forms of the apparatus in a continnous
electric cirewit in series with each other and
the provision of the thermostatically-c¢on-
trolled shunts around the several magnets
enables me todispense with the circuit-brealk-

“ers employed in other systems of this class.

The form of apparatus shown in Ilig. 2 ad-
mits of the use of a single-point th-e_rn'mstm;,
by which it 1s well Lnown to those familiar

1 withthe subject that temperaturve can be reg-
‘ulated within closer limits than by the double

-point or contact thermostats commonly used.

| By a slight modification a fluid under pres-

sure may be employed with this form of valve
instead of a vacuum. |
The form pand arrangement of the valve

‘mechanism and its connections shown in Fig.

3 is suitable for use either with a fluid under
pressure or a vacuum, with this advantage,
however, over the other form that in one po-
sition the port or passage leading from the
valve-chamber to the pump will be clos ed, and

in that position there will be no waste in the

fluid energy.

My improved arrangement of the eleetric
connections of the &ppcu‘m us admits of its
operatlon by current of high potentml and
when it is accessible and convenient the eir-

cuit L may be supplied with current from an

electric-light plant or other source of strong
detriment to the operation

stich current. “When a sulliciently powerful
current is employﬂd the intermediate fluid-
motors between the electromagnetic valves
and the main heat-regalating v ;lee or dam-

pers may be dlspenset‘ with and the magnets

arrangedtooperate theheat-regulating valves
Accidental bleah% or
agrounds in the electriag eircuit may be easily
}ocated by grounding one side ol the battery
or Wenemmr and ta ppiﬂ” the wire lea dmﬂ
from the opposite side with a ground e.onm -
tion at different points. In this Way an in-
tervening break or ground in the eir¢uit can

be easily detected.

B*‘[yimprovul apparabus, as shown 1 ¥igs.
1 and 2, operates as follows: YWhen the ten-
pemture in any apartment coutrollec by the
system is at or belew the noint ior whmh*he

apparatus 18 sob and Lo axnansiy l-atl‘ll} 1)
5 | of the thermostal engages he acnbaot ot

SEERLS
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- thusdeenermzed
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rent is Shunted vhrough the wires nn a l‘b'ﬂﬁd
the (,011 of the assoela;ied magnet K, Whmh is

the core of the ma,ﬂ'net by the sl)rmf» 7" and
the valve  is 1*emovec1 from its seab thereby

opening the port or passage 7. Airis there-

upon admhi‘ed through the valve-chamber |
‘and pipe e to the dlaphraﬂ‘m chamber of the |

associated motor faster than it is exhaunsted

by the puUmp through the restricted passage.

¢* in pipe €. The motor is thas inflated,
and the spring ¢, acting on. the dmpnrawm'

1n opposition to Lhe pump, opens the mam
valve or damper D, as shown in Fig. 2 and

the lower left- hand portion of Fig. 1, merebv
admitting the heating mediumﬂlroan‘h the
pipe B into the apartment with whicn ith_Goma
municates, containing the thermostat. When
the arm ature - Jever T s retracted by ‘its
spring 7', it engages the stem of the movable

“member p? of the circuit - controller and
thrusts it out of engagement with the contact-

springs p’ ', thereby opening the shunt p »

~and compeliing the current to pass through:

the resistance-coil O when the thermostatic
shunt 7 nis closed and the coil of magnet K
is cut out of circuit.  In this way Lh_e resisi-
ance of the eircuit is kept substantially con-
stant or sufficient to prevent w&ate_-Or unnec-
essary consumption of current and interfers
ence with the operation of lights or other ap-
paratus which may be Sllp‘[)h{-‘*il from the sams
source of-current. When the temperatureis

‘raised in this apartment to or slightly above

the degree for which the apparatusis sef, the

expansion-strip n’ of the thermostat is. de-
fiected out of engagement with its contact n®
and the shunt 7 n opened. Current is thus |v

compelled to pass again through the magnet

K, which, being enewwed thereby, attracts’

the lever i or arm J, (ﬂosmfr the port ' by the

~valve 7. The qupply of alrnhrouwh the valve-
_chamber to the motor K being thus, cut off,

6o

- as shew

P p around the resistance-coil O.

the c¢hamber of the motor iS exhausied by‘

the action of the pump through the pipe ¢,
colapsing the map‘lmwm compressing the

spring ¢!, and elosing the valve or damper D,
in the lower right-hand portion of
Hig, T 1, thereby cutting: off the heabi ng mie-
dium {roim the ap&rtment to which ihe pipe
B leads. When the arm J is-attracted by

“magnet K and the valve-chamber is exhausted
by the pump, the dlaphraﬂm [ is eolla,psed

or drawn in, carrying the hea:l Ju ot the cir-
cmt-controller mto engagement with the con-
~ tact-springs p' p’, there eby eloﬂmf‘* the shunt
When the
temperature in said apartment falls to or
slightly below the degree for which the ther-
mostat 1s set, the opemtmn ot the app; Ll‘ﬂttlS
as first deserived will be repeated, opening
the damper and admitting the heating ne-
diun: again into said ap: n*Lment

With the form of electromagnetic valve and
theoarratigement of cirenit connections show o
kg

. 3the operamon of the apparatusis bl’i}ﬂl-

[ W

The a,l"matm levei OF AT,
J, being thus released, is drawn &way_tfr“"(m'l‘

posite sides of
‘said circuit, and a shunt around said resist-

| lar to that of the apparatus shown in Fig, 2,

and will be readily understood by those fa-
miliar with the sub;jeet mtheut further expla-
nation.

Various chan %s may be made i in the details -

of the &ppamtns within the splrlb and in-
tended scope of my invention.

I claim— |

1. The combination with a hea,u—reﬂ'ula,tmg

Iva,lve or damper, of an electromagnet for con-
trolling the opet ation of said valve or dam per,
an electrie cireuit connecting the eoil of said.

magneb withoa source of efectricity and ashunt
ontaining & thermostatand tap pmt, said eir
cuit on opposite sides of said magtiet, su’ m.-.tan-

*n:mll‘;f as and for the purposes Sﬂt forth.

© 2. The combination with a number of heai-

regulating valves or dampers, of electromag-

nets for con‘rro]lmn the operation of 531(1.

valves or d&mpcm, an electrie cirvcuit con-

‘neeting the coilsof said magnetsin series with
a source of electricity and a shunt for each

magnet containing a thermostat and tapping
said eircuit on opposite sides of said mawnet

substantially as and for the puposes set forth,

8. The combination with a heat-regulating
valve or damper, of an eleetromafrnet for con-.
trelliing the operation of spid valve or damper,

magnet with a souree ot e}ectmclty a ther-
mostat in a shunt tapping said circuit on op-
said magnet, a resistance in

ance containing an automatic eircuit-control-
ler which is arranged to cut out said resist-

~anece whenever the thermostat is opened, sub-

stantially as and for the purposes set forth.
4, .The combination with heat-regulating
valves or dampers, of electromagnets for con-
trolling their operat 1011, an eclectric cireuit

with a source of electricity, a shunt around

7

each magneb containing a thermostat, a re-
sistance in said circuit for each magnet, and

75
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Lan electric circuit connecting the coil of said -

100

105

*_-cguneemqw the coils of said magnets in series

TI0

a shunt around said resistance eontmmn an.

automatic circuit-contreller arranged to Oper’

said shunt whenever the &SbOCl&ted thermo-

static shunt is closed, sub&t‘mtmﬂy as and for

the purposes seb forth.

3. The combination with heat—reﬂ'ulatmﬂ'_.
valves ordampers, of elec urom&gnets con’ 1*01- |
ling the operition thereof, an electric cireuits
| e@nneetmﬂ* the-coils of said magnets in series
with a source of electricity, anﬁ smt.fle-pomt"

thermostats having their expansion -strips

connected with said circuit on one side and

their coutacts connected with said circuit on

115§
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the other side of said magnets, snbstantlal]y A25

as and for the purposes set forth.

In testimony that I claim the foregoing as

my own I affix.-my swm,ture in presence of

two witnesses.
CHARLES L. FORTIER,

V\TIJCIIGSS{JS’ '
- CHAS. L. GOS8,
FrANK A. KREHLO,
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