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UNITED STATES

ALBERT M. BUTZ, OF

Patented 'August 18, 1908,

PATENT OFFICE.

OAKPARK, ILLINOIS.

ELECTRIC DAMPER-REGULATOR.

. _SP_E_CIFIC%TION forming part of Letters Patent No. 736,;190, da,ted'August 18, 1908.
© Application filed February 24,1902, Serial No. 95,373, (No model.

To «wll whom it may concern:

Beit known that I, ALBERT M. BUTZ, a citi--

zen of the United States residingat Oakpark,
in the county of Cook and Stdte of Illinois,
have invented certain new and useful Tm-
provements in Klectrie Damper- Regulators
of which the following, when taken in con-
nection with the drawings acecompanying and
forming a part hereof, is a full and complete
descrlptlon sufficient to enable those skilled

1n the art to which it pertains to understand,

make, and use the same.

The object of this invention is to obtam a
regulator which will be automatically actu-
ated upon the closing of one of a plurality of

electrie cireuits in whmn the motor of the ap--

paratus is placed, to obtain a regulator which
will be certain in its Opelamon and not re-
quire the use of spring-actuated clockwork,
(thereby avoiding the winding of a Spr'm,,,)

to obtain a lefrulatm which wﬂl actuate a sig-

nal located at any desired point, thereby giv-
ing information of the operation of the appa-

ratus, and to obtain a regulator which is eco- |

HOII}ICE-Ll in construction, dumble and not lia-
ble to get out of order.

In the drawings referred to as formmo‘ a
part of this speelﬁeatlon Figure 1 is a front
elevation of a regulator. embodymg this in-

vention, with the front of the casing thereof

removed to expose-the Operatwe mechamsms
contained within the case to view. Iig.
a rear elevation of the regulatorillustrated in
Fig. 1, showing the main shaft of the appa-
rat,us a,nrl ad,].ieenl: mechanisms, inclading a
signal-circuit. Fig. 3 is a top pla,n view of
the motor of the 1eﬂ'u1a,t01 and of themovable
parts connected ther etoand actuated thereby.

Fig. 4 is a side elevation of a furnace and a |

front elevation of a regulator embodymn‘ this
invention connected theleto Fig. 5is a per-
spective view of flunes or passage-ways pro-
vided -with dampers and a rear elevation of
a regulator embodying this invention, with
conneetions between the dampers of the flues
and the regulator. Fig. 6 is a side elevation

of a bmler and fmncwe a rear elevation of a

regulator embodying thls invention, and of
connections between the dampers of the far-
nace and the regulator, such connections be-
ing a IIlOdlﬁC&thIl of the connection illus-
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| trated in Fig. 4.

Fig. 718 a vertical sectional
view of a portlon of an alarm-clock case,
showing electric terminals mounted on such
clock-case and showing the alarm-spring of
the clock arranged to close the switeh be-
tween the termmals when such alarm-spring
is released. Fig. 8 is a front elevation of a
crank-arm and connection of the main shaft
of the regulator; and Fig. 9 is a diagram of
the several batteries, electric circuits, fermi-
nals, switch, alarm-clock, motor, and con-

-nectmn' mechamsm of the appatatus

A reference- letter applied to designate a
given part is used to indicate such part

throughout the several figures of the draw-

ings wherever the same appears.

A is the casing of the regulator embodying
this invention. |

B is an ordinary alarm-clock.

b b are electric terminals mounted on the

casing of clock B. One of such terminals is

insulated from the case of clock B, as by in-
sulating material 03 Fig. 7.
C, Fig. 7, is the alarm-splmg of clock B
D is an eleetrle conductor attached to ter-
minal & and resting on spring C, so as to be

forced into electrlcal contact w1th terminal

b’ by the unwinding of the spring C. No ad-
dition to or change of an ordinary alarm-
clock other than the placing of the terminals

b 0" and electric conductor D in such cloek,

as described and illustrated in Fig. 7, is re-
quired to adapt the.same for use in this ap-
paratus, and when the clock is so arranged
the unwinding of the alarm-spring C at the
time for whlch the clock is set closes at such
pointthe circuit extending through the clock,
as, say, conductor K in Figs. 1 and 9.

I 18 a switech in conductor E.

(x 18 an electrie generator and may consist
of a primary bathery S

H is an additional electric generatm and

may also consist of a primary battery.

I is an electriec conductor forming part of
an electrie circuit.

I* is a conductor forming part of an elec-
trie eircuit.

J J' represent blndmg posbs |

- K is a conductor forming part of an elecm 1C
circuit. |
1. is a thermostat.

55

bo .

035

70

75

80

85

90

95

100



10

20

_25

30

35

40

45

p?, attached to shaft P

2

] is the movable expansible member of ther- |

mostat L, and [’ and {* are electric contact-
points of thermostat L.

M and O are respectively binding-posts.

N is a conduetm forming part of an elec-
trie cireunit.

P is an electric motor.

Q and R are respectively conductors form-
ing part of an electrie circuit.

S is a rotatable shaft,

T is a crank-arm rigidly secured to shaft S

to rotate therewith.

U is a brush attached to ecrank T, forming
an electric conductor in an electric circuit
and in electric contact with conductors V, V',

V2, and V3 consecutively as shaft S rotates,
carrying therewith the crank-arm T. Con-

ductors V, V', V* and V3 consist of copper

or other metal plates secured on backing V*,
such backing being made of fiber, vulcanite,
or other non -electric econducting material.
(See Figs. 1 and 9.)

W is a train connectmw the motor P to
shaft 5. Train W may consmt of worm )
shaft p’, gear-wheel p*, attached to shaft p’
and intermeshing wnh worm p, and pinion

gear-wheel p*on shaft S. Worm p may be
cut on the main shaft of the motor P, so that
the rotation of the motor will produce corre-
sponding but slower rotation of shaft S.

X is a furnace, and X' is a boiler and fuar-
nace. |

Y is the casing of air- ﬁues Y fy
Z. 7' are dampers .

Conductor E electrically connects expan- |

sible member [ of thermostat I. with one of
the poles of electric generator G, (clock B

and switch F being interposed on conduetor'

E, as hereinbefore described. ) Conductor I
electrieally connects one of the poles of elec-
tric generator G—as, say, the negative pole—

with terminal J, and conductor I electrically

connects one of th_e poles of electric generator

H-—as, say, the positive pole—with such ter-

minal J. Conductor I? electrically connects
terminal J with terminal J'. - Conductor K
electrically connects one of the contact-points

I of thermostat L, Fig. 9, with terminal M.

Conductor N elecbmcallyconnects contact-
point [* of thermostat L, Fig. 9, with termi-

nal O. Conductor Q electrically connects the

- motor P with one of the poles-—say the nega-
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tive pole—of electric generator H, and con-
ductor R electrically connects the motor P |

with shaft S.

The casing A may be secured to a side wall |

or to a Jmst or other timber by the pipe a,
and when so secured the several conduetors

K K N may be placed in such pipe, as illus-

trated in Fig. 1 of the drawings. By means
of the foregoing-described mechanisms, elec-

iric circuits, and generators shaft S is made

to rotate a half-turn each time the movable
member [, Fig.
into alternate electric contact with contact-

"and intermeshing with

9, of thermostat L is forced

736,490 .

the several dampers which I desire to oper-
ate by my regulator I employ the following-
described mechanisms:

S, Figs. 4 and 8, is a crank-arm rlgldly af-
tached to shaft S to rotate therewith, and S*
18 a rotatable link adjustably mounted on

crank ', as by bolt S5,

S? is a flexible connection—as, say, a chain
‘or cable—connected to one end of the link 82

and extending to and connected with damper
Z, and S°is a flexible connection extending
from the opposite end of link S°* to damper
Z'. The dampers Z Z' are connected up rela-
tive to each other and the crank S’ so that
when one of such dampers is open the other
thereof is closed.
are placed at some distance from the casing
A, ] at times use a pneumatic or hydraulic
connection thereto from the regulator em-

bodying this invention, as illustrated in Figs.

5 and 6 of the drawings, as a substitute for

orin addition to the flexible connection S*

and S°% In such case the three-way cock S°
or its equivalent is mounted (preferably on
casing A) so as to be connected, as by connec-
tion 87 with erank-arm S8, Fws 5 and 6, on

Where the dampers Z Z'

70

8o

00

shaft S, as, say, through intervening swivel

S°.  Three-way cock S°is provided with inlet-
pipe S¥, outlet-pipe S!!, and waste-pipe S¥.
QOutlet - pipe SU commumcates with the dia-

‘phragm S*.

95

S8 jg a lever connected to and actuated by

diaphragm S'°, and SM is a flexible connec-

| tion from lever S to the apparatus sought to

ICO

be moved thereby, as, say, the cl*a,nk-arms |

7¢ 73 of the dampers in flues ¢ 7', Fig. 5, or
lever Z* in the apparatus illustrated in I‘lﬂ'
6. The flaxible connections S*and S°are at-
tached to lever Z*and to the dampers ZZ'1 in

the construction illustrated in Fig. 6.

It will be observed that the thel mostat L
is provided with movable member [/ and con-

tact-points [’ [?, and by placing the electric

conductor connectmn‘ with movable member
I of the thermostat L common to or as re-
turn-conductors of the circuits in which are
placed the electric conductors attached to
contact-points {' [’ of such thermostat L there
are obtained two circuits, which may be re-
spectively termed a ‘‘heat-closing” circuit
and a ‘‘cold-closing” cireuit. In the con-
struction illustrated in thedrawings the con-

| ductor R, motor P, conductor Q, electric gen-

erators G H, the alarm-clock B, the switch F,
and the conduactors I, I', and E are common
to both the heat and cold circuits.

~ When the switech F is open, both circuits

-are inoperative, and when the switch I is

closed and the alarm-spring C is wound both
circults are inoperative; but when switeh K

105
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120
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is closed and the spring Cis unwound both

circuits are operative and will alternately be

closed by the movable member / coming into

135

electrical contact with contact-points ['and

[*.  When such movable member ! is in elec-

tric contact with contact-point /', what I term

points ' I?, and to connect the shaft S with | the ¢ cold circuit” is closed, and the motor is
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operated to open the dampelr of the furnace ] is to say, damper Z is closed and damper Z’

and close the damper of the check-draft to
obtain additional heat therefrom, and when
the movable member [ is in electric contact

‘with contaet-point 2 what I term the *‘ heat-

cireuit” is closed, and the motor is actuated
to close the damper of the stove and to open
the check -dampers to obtain less heat from
the furnaces.

The cold-circuit contains the following ele-

ments: contact-point /', conductor K, termi-

nal M, conductor V, brush U, crank-arm T,

shaft S, conduetor R, motor P, conductor Q,

generator H, conductor I', terminal J, con-
duetor I, generator G, conductor E, switch
F, clock B, and movable member [ of ther-
mostat L. |

T'he heat-circuit contains the following ele-

ments: contact-point %, conduetor N, termi-

nal O, conductor V¢, and from thence to mov-
able member [ of thermostat L. over the same
elements as in the cold-circuit, such elements
being common to both circuits and the heat-
circuit beingin operative condition only when
the shaft Sisturned one-half around from the

position thereof illustrated in Figs. 1 and 9 |

and brush U is in electrical contact with con-

ductor V-.

In the construction illustrated by the draw-
ings auxiliary circuits are formed as the
brush U on shaft S is brought into electrical
contact with the conductors V' and V3, re-
spectively, in therotation of shaft S. These
auxiliary eircuits may be respectively termed
an auxiliary ‘‘ heat-circuit” and an auxiliary
‘“cold -cireuit.” The auxiliary cold-circuit
comprisesshaft S, erank-arm T, brush U, con-
ductor V', terminal J, conductor I’, electric
generator H, conductor Q, motor P, and con-
ductor R. The auxiliary heat-circuit com-
prises shaft S, crank-arm T, brush U, con-
ductor V?, terminal J', conductor 12, terminal
J, conductor I', electric generator H, con-
ductor Q, electric motor P, and conductor R.

X*, Fig. 6, is a steam-diaphragm connected
to the boiler X', so that steam will enter the
casing thereof to actuate such diaphragm and
lever Z* by means of connecting - piston X3
when a determined pressure of steam has
been generated in boiler X'. ILever Z*is thus
actuated to close the damper Z and open the
damper Z' by the upward movement of pis-
ton X°and also by the upward movement of
the weighted end of the lever S13.

To actuate the lever S®3, the tube S (or
conduit S*) is connected to three-way cock
S% so that communication is established be-
tween the inlet or supply pipe S¥ to such out-

let-pipe S'' and to diaphragm S to thereby

supply air or water under pressure to such
diaphragm S* and raise the weighted end of
lever S*°, when the thermostat of the appara-

. tus 18 operated by obtaining a determined

raise in temperature thereof. When steam
atadetermined pressureisgenerated in boiler

and furnace X', the weighted end of lever
Z* 18 raised by steam-diaphraghm X°—that |

1s open, I'ig. 6—when a given temperature is.

obtained at the thermostat L of the appara-
tus, and 1n addition thereto such damper Z is
closed and dawmper Z'is open when a given

pressure of steam is generated in the boiler.

This arrangement prevents the rapid genera-

tion of a greater pressure of steam than is re-
quired to sufficiently warm the several halls,

chambers, rooms, or other places designed. to
be heated by the boiler X'.

'The several parts of the apparatus illus-
trated in Figs. 1 and 9 being in the positions

illustrated in such figures, with brush U in

electric contact with conductor V, the switch

¥ closed, and spring C, Fig.7, unwound, and

assuming the temperature about thermostat
L. to be lowered, the operation of the appa-
ratus isas follows: Kxpansible movablemem-
ber [ of thermostat L. will be forced by such

change of temperature into electrical contact

with contact-point /', and what I have here-
inbefore termed the ‘‘ cold-cireuit” (compris-
ing!/, K, M, V, U, T,S, R, P, Q, H, E, F, B,
and /) will be closed, and an electric current

from generators G H will thereupon pass over

stch eircuit and acetuate motor P, and such
motor will actuate shaft S, and through the
connections hereinbefore described the dam-
pers Z.of the furnace and boiler will be opened
and dampers Z' of the check-draft will be
closed. AsshaftSrotates, (under the above-
named conditions,) brush U is brought into
electrical contact with conductor V', (after
such brush has passed over the electrical con-
ductor V,) and thereby the auxiliary cold-
circuit, hereinbefore described and compris-

mg 3, T, U, vV, J, I, H, Q, P,and R, is closed,

and motor B continuesto beoperated by gen-
erator H, (generator G being thus cut out
from operating,) and a shorter circuit is es-

tablished, from which cireuit the thermostat

| I, conductors K E, clock B, and switch F

are cut out. DBoth generators G I are thus
used to start the motor P into operation, and
upon its beingsostarted the generator H con-
tinues to operate the motor until the brush

U passes entirely over the conduector V'.

Sufficient momentum of motor P and shaft S
18 obtained to carry brush U into electrical
contact with conductor V~, at which time
shaft S has made a half-revolution and dam-
pers Z Z' or three-way cock S°are operated as
described. When the electrical brush U isin

electric contact with conductor V2, the move-
ment of the expansible member / of thermo- -
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stat L. into electrical contact with. contact-

point [? (by a rise in the temperature of the air
surrounding such thermostat) will close what
has been herein termed the ‘‘heat-eircuit”

(comprising P NOV*SRPQIUIUIJIGE

125

F B [) and such generators G H will actuate -

the motor P to move shaft S toward its initial
position. In the last-described movement of

shaft S the generators G H are both in the

circuit named, which starts the motor P, and
both continue to be in such circuit until the

130
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brush U is in electrical contact with electric | sively closed andx cut out by the rotation of

conduetor V3, at which time the auxiliary

heat-eircuit (comprising S, T, U, V3, J', 13, J, T,
H, Q, P, and R) is closed, and thereafter such
motor P is actuated by the generator H until
the brush U has passed over and away from
such conductor V2 and such brush and shaft
S have returned to their initial positions, as
shown in Figs. 1 and 9. The shaft S in re-
tarning to its initial position, as deseribed,
again actuates the dampers Z Z' and (when
the same is attached thereto) the three-way
cock S° or its equivalent to return them, re-
spectively, to their initial positions.

When the damper Z of steam-generator X'
1s opened by the above-described operation
of the thermostat L and electric generators
G H and motor P and steam is generated
therein to above a determined pressure, such
damper 18 closed by the movement of dia-
phragm X? and lever Z%, as has been herein-
before described.

Having thus described my invention, what

‘Ielaim as new, and desire to secure by Letters

Patent, is—
1. In an electric regulator for dampers, a
main electric cireuit and, an auxiliary elec-

- trie circuit comprising the combination of

30

electric conduectors, a shaft, an electrie mo-
tor which moves the shaft, an electrie brush
connected tothe shaft and moved thereby, a

- thermostat in the main circuit, electric gen-

35
o
45

30
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eratorsin the auxiliary circuit and additional |
electric generators in the main cireuit, a se- ;

ries of electric conductors with whiech the
electric brush is sueccessively brought into
olectric contact in the revolution of the
shaft, such electric brush and conductors

constituting a switch between the circuits,

to ecut out the main circuit containing the
thermostat and the additional electric gener-
ators and to close the auxiliary circuit con-
taining the first-named electric gener&tors
substantially as described.

- 2. In an electric damper-regulator, a plu-
rality of ‘main eleetric circuits and a plural-
ity of auxiliary electric circuits, comprising

the combination of a shaft, an electric motor

which moves the shaft, such motor interposed
in all the circuits, an electric brush connect-
ed to the shaft and moved thereby, a thermo-
stat common to the main circuits, electric
conductors interposed in thecircuitsto obtain
a conductor corresponding with a circuit,gen-
erators in the auxiliary circuits and common
thereto, and additional generators together

- with the first-named generators common to

6o

the maln circuaits, the electric conductors
comprising plates over . which the brush is
successively moved by the rotation of the
shaft, such brush and conductors constitut-
ing switches between the circuits, and the
several parts related so that the main circuits
are successively closed by the thermostat and
respectively cut out by the rotation. of the

|

i

—

|

the shaft: substantially as desecribed.

3. The combination with a water-supply
pipe, a waste-water pipe, a service-pipe and
mechanism to control the flow of water from
the supply-pipe to the service-pipe and from
the service-pipe to the waste-pipe, of a plu-
rality of main circuits and a plurality of
auxiliary electric circuits comprising a shaft
a connection between the shaft and the con-
trolling mechanism of the water-pipes, an
electrlc motor which moves the shaft, such
motor interposed in all the electric clrcults

| an electric brush moved by the shaft, a ther-

mostat common to the main circnits, electric
conductors interposed in the circuits to ob-
tain in each cireunit a conductor correspond-

> 75

30

ing thereto, such c¢onductors respectively

comprising plates so arranged that the brush
is successively brought into electric contact
therewith in the rotation of the shaft, elec-
tric generators in and ecommon to the auxil-
iary circuits, additional eleciric generators
in and common to the main cireuits, the sev-
eral parts related so that the brush and con-
ductors constitute switches and so that the
main circuits are successively closed by the
thermostat and respectively cut out by the
rotation of the shaft, and the auxiliary c¢ir-
cults are successively closed and cut cut by
the rotation of the shaft snbstantmlly as de-
scribed.

4. The combination of a plurality of main
electric circuits and a plurality of auxiliary

electric circuits comprising a shaft, an elec-

tric motor which moves the shatt, such mo-
tor interposed in all of the circuits, an elec-
tric brash connected to the shaft and moved
thereby, an alarm-clock interposed in the

‘main circuits by means of electric terminals

in the clock, one of such terminals adjacent
to the alarm-spring of the clock and an elec-
tric conductor connected to the remaining

“terminal and arranged relative tothe alarm-
spring to rest thereon, the terminals, alarm-

spring and conductor assembled relatively to
each other so that when the alarm-spring is

unwound the greater diameter thereof closes

the circuit by forcing the conductorinto elec-
trie contact with the terminal adjacent to the
spring, a thermostat common to the main cir-
cuits, electrie conductors interposed in corre-
sponding circuits, electric generators in the

auxiliary clrcmts and common thereto and

additional electric generators in the main
circuits and common thereto, such. electric

90
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conductors respectively eonsisting of metal

plates and constituting switches with the
several parts related sothat the main circuits

are closed by the thermostat and cut out by
the rotation of the shafft and brush, and the

auxiliary circuits are closed and cut out by
the rotation of such shaft and brush: sub-
stantially as described.

5. Inan electric regulator for dampers, elec-

‘shaft, and the aunxiliary circuits are succes- | tric cirecuits and auxiliary electric circuits

125

130




736,490 _ . 5

comprising the combination of an electric mo-
tor, a train actuated by the motor, a crank-
arm rigidly attached to the driven shaft of
the train, a swivel adjustably mounted on
the crank-arm, a damper, a connection be-
tween the swivel and the damper, a series of

- electric conductors, an electric brush elec-

IO

trically connected to the driven shaft of the
train, such brush arranged to be successively
brought into electrical contact with the con-
ductors of the series by the rotation of the
driven shaft of the train, electric generators

1

|

in the circuits, a thermostat and an alarm-

clock interposed in the. first-named electric
circuits, and an open switch to the clock, such
switch comprising terminals and a conductor
resting on the spring and arranged relative to
thealarm-spring so asto be closed against one
of the terminals when the spring is unwound;
substantially as deseribed. | -

ALBERT M. BUTZ.

In presence of— .
CHARLES TURNER BROWN,
CORA A. ADAWMS.
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