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1o all whonv it may concern:

Be it known that I, GEORGE . RICHARD-
SON, & c1tizen of the United States of America,
residing at Hartford, inthe county of Hartford
and State of Connecticut, haveinvented a cer-
tain new and useful Improvement in Electric-
ally-Operated Regulators for Dampers or the
Like, of which the following is a deseription,
reference being had to the accompanying
drawings, wherein—

Figure 1 1s a plan view, Fig. 2 is a side
elevation view. Ifig. 3 is an end view (from
end A) of the cireuit-breaker, which vibrates
synchronously with the vibrating armature
of the electromagnet. Fig. 4 is a peripheral
view of disk o, hereinafter described.

''he object of the 1mprovement is the pro-
duction of an electrically-operated regulator
applicable to the regulation of the dampel or
dampers of a furn&ee or the like.

In the accompanying drawings the letter ¢
designates an electromagnet. adapted for in-
clusion in an electric circuit in which the bat-
tery b may well supply the electromotive force.
The letters ¢ d denote the vibratory armature
of this electromagnet, which consists of the
plate ¢, borne on the pivoted lever d. ‘

The letter ¢ denotes a spring tending to
pull the armature away from the maﬂ'neb
denotes an adjustable secrew-stop for: efrulab-
ing and defining this motion, equipped with
the sprmﬂ'-eushlon 7', and f* shows in broken
lines the adjustable spring-cushion for the
downward stroke of the armature-lever d.
The latter also carries at its rear end a cir-
cuit-breaker which necessarily vibrates syn-
chronously with the armature, and of this
circuit-breaker ¢ denotes one contact mem-
ber, whieh 1s carried by a rubber or similar
block ¢ g', mounted on and insulated from the
lever d, and is connected by wire 6 with the
coils of the electromagnet, while /i denotes
the other contact, vi*hich is mounted on one
end of a rocking lever 72, pivoted across the
rear end of the armature-lever at right an-
gles thereto. If desired, a tension device

may be employed conmstmﬂ" of a coiled spring
/o and washer [, bearing against the pivot of
the lever 4 and causing it to remain for the
time being with all necessary surety in the
position to which ithas been turned or rocked.

The letter M denotes a support for two ad-
justable serew-stops m and n, between which
the free end of the lever 2 operates. In the

£

| vibratory mohons of the circuit-breaker the

free end of the lever ¢ strikes alternately
agalnst the adjustable screw-stops m and n,
which causes it to have a rocking movement
and which correspondingly makes and breaks
the electrical connection at g h, the nature
and function of which will be described be-
low. Thus when the armature-lever d de-
scends from the position shown in Fig. 3
the contacts ¢ /i remain in contact and the
circuit i1s closed until the free end of the
lever 7 strikes the set-screw n, and further

descent of this end of the armature-lever will

carry the pivot of the rocking lever 2 down--

ward, and hence cause its other end and the
contact /o to be moved out of electrical con-
tact with the contact g. The tension device
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(if employed) holds the rocking lever in this

position even during the rise of the armature-
lever until the free end of the former strikes
the set-screw m, when it is again turned on
its pivot (but in the opposite direction) and
the electrical connection between the contacts
g h is reéstablished. |

The letter p denotes a ratchet-wheel hav-
ing rotary motion of a step-by-step nature.
The lever d earries a spring-pressed pawl »
at1ts forward end, which codperates with said
ratchet-wheel, so that the vibrations of the
lever give the wheel ifs step-by-step motion,
and the letter s denotes a spring-pawl which
prevents the ratchet-wheel from having any
backward motion. The step-by-step motion
of the ratchet-wheel p is imparted to the disk
o through the medium of shaft {, pinion ,
gear v, and the shaft ww, which carries the
disk 0. Said disk ois practically a terminal,
having a circuit-breaking interval o' removed
from its periphery, and is in electrical con-
nection with the coils of the electromagnet
by way of the vibratory circuit-breaker al-
ready described.

The letters ¢’ and &', respectively, denote
terminals of two branch circuits, which ter-
minals are in contact with the disk o except
when one of them is coincident with the cir-
cuit-breaking interval o'.

The letter ¢ denotes the spring of a ther-

mostat,and ¢’ d’ are set-serews connected with

sald branch circuits set opposite and adja-
centthe spring and forming points with which
its free end may make electrlca,l contact as
itismoved. Heatofundue degree will cause

the spring ¢’ to make contact with the point
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d’, and cold in undue degree will cause the
same spring to make conbact with the point ¢
The course of the electrie current is as fol-
lows: Starting with battery 0 it passes along
wire 1, through binding-screw 2 and wire 3 to
the electromagnet «, thence along wire 4,
through bludmﬂ'—sm ew* 5and wire 6 tothein-
sulated contact g on the armature-lever d.
When this contact is in connection with the

contact N, the current passes thence intoand

along the Tever , through pawl r, ratchet p,
and Lhe train of gearing to the termlndl formed
by the disk o, thence throuﬂ'h one or both of
the terminals « b, along the branch wires 7
and 8, 1espec1;1vely through binding-serews
0 and 10, aloncr wires 11 a,nd 12 and to the
points d’ and ¢ of the thermostat, ‘md finally,
when the spring ¢’ is in contact w ith either
point the circuit is closed through the spring
and along wire 13 back to the b&ttel y.

A nor mal and desu ed degree of heat should
hold the spring ¢’ between the two points ¢’
and c', these bemn‘ adjustable to regulate that
matter If the heat rises unduly spring €’
malkes contact with the point ', and the ter-
minal ¢’ then being in contact with the disk
o the entire circuit is closed and the arma-

ture of the electromagnet sets up its vibra-

tory motion, giving the disk o said step- by-
step 1otat10n untll it brings the interval o’

colincident with the termm&l ¢', breaking the
It, will |

circuit and stopping further rotatlon
be seen that the crank-arm ' in Fig. 2 isset
on the shaft 20 about opposite said interval
o', and hence WhE'Il the latter comes opposite
the terminal ¢ the arm 2 will be down.
W‘Vhenever the heat subsides unduly, the
spring ¢ makes contact with the pointc "and
the circuit is eclosed through the other termi-
nal b’and thedisko. The electr omagnetthen
immediately sets up its step-by-step motion
and the disk is rotated until theinterval o’ is
brought opposwe the terminal ', when the
cra,nlx arm ¢’ will be up. Sald crank-arm is
connected by means of a link, rod, wire, or
the like ¢’ with a damper which it is desired
to regulate, and, if desired, another crank-
arm w* may be mounted on the shaft w fora
similar purpose, 1t being understood that the
arrangement is such th&t when the arm 0" is
down the damper is closed and when it is up

the damper 18 open.

What I claim as new is—

1. Thecombination with an electromagnet,
avibratory armature, aspring-pawlatoneend
thereof, a circuit maker and breaker consist-

ing of a lever pivoted to the otherend of the
armature, a contact on one end of the lever,
a second contact on the armature but insu-
lated therefrom, and means for making and
breaking the connectlon between these con-
tacts; of a ratchet-wheel engaged by the pawl
and havmg a step-by-step r rotation Imparted
thereto by the vibrations of the armature, a
disk included in the same circuit with the
magnet and provided with a circuit-break-
ing interval, said disk being rotated by the
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ratchet-wheel, twoterminals eachin electrical -
contact with said disk except when coinci-

dent with said interval, and connections be- 7
tween the shaft of sald ‘disk and a damperor

the like for operating the latter, Substantlally'
as desenbed
The combination with an electromaﬂ'net -
3] Vlbl atory armature, a pawlat one end thew-
of, a circuit maker and breaker consisting of
a lever pivoted at right angles to the otheL
end of the ar mdture, a eontact on the lever,

‘a second contact carried by but msula.ted.__,__

from the armature, and stops for rockingthe ¢
lever; of a 1atchet wheel engaged by the
pawl, a, disk in the same circult Wlth the mag-
net and having an interval removed from 11;3 E
periphery, the disk being rotated from said
ratchet-wheel, two ter mma,ls contacting with -
sald disk etcept when itsinterval interposes, -
branch circuits leading from these terminals -
to mdependent pomts, of a thermostat in-
cluded in the main circuit, with its free end
adapted to make contact with either of said

' points, and mechanical connections between -

the disk and a damper or the like for operat-“--*;
ing the latter, substantially as described.

3. The combination with an electromaﬂ'net o
a, vibratory armature in circuit with the mag-
ne$, a circuit maker and breaker conmstmu;ﬁ
of a lever pivoted to and across the end of_
the armature, a spring pressing upon the le- -
ver adjacent its pivot, means for adjusting
the tension of the spring, a contact on one :
end of the lever, a second contact upon but

insulated from the armature, and stop-screws -

engaged by the free end of the lever as the._._
armatum vibrates; of a disk having an in- -
terval removed from its periphery, smd disk"
being rotated by the movements of and in -
clrcult with the armature, two terminals con-
tacting with said disk, br anch circuits lead-:

ing fmm these te1m1nalb to a 1main circuit -

j and thence through a source of electricity to

the insulated conta,ct on the armature, and
means for closing or breaking either elremt
as and for the purpose set forth | -

4. Thecombination with an electromaﬂnet
a vibratory armature in cireuit therew*lth ad-
justable spring-cushions for defining the -
movements of the armature, a circuit maker'ﬁ:-
and breaker consisting of a 1eve1' pivoted to
the armature, a contact on one end of thele-
ver, a second contact insulated from the ar--
mature and stops engaged by the free end
of the lever as the armature vibrates; of a
disk having an interval removed from its pe-
riphery, smd disk being rotated by the move- -

‘ments of and in CllGlllt with the armature,
two terminals contacting with

.said disk,
branch circuits leading from these termmals” :
to the insulated contact ‘and means for elos-r g

ing and breaking elthel cireuit, as and. fm

the purpose set forth.

GEORGE F. RICIIARDSON
VWitnesses:

W. E. SI‘VIONDS
FLORENCE M. BRAGG.
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