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(Ne mnﬂel )

1o all whom it ma,J CONCerm:
Be it known that I, HENRY E. JACOBS, a

citizen of the United States, residing’ ab Mil-

waukee, in the county of Milwaukee and State |

-of Wisconsin, have invented a certain new and
useful Improvemeéntin Electric Temperature-

Controlling Devices; and I hereby. declare
the following to be a ful] clear, and exact de-
seription of the same. -

My invention relates to 1mp10vements in

~devices for electrical connection with a ther-

mostat or analogous temperature-indicating

appliance, and for mechanical connection with-

a valve or damper, opening and closing of

which produces increase or decrease in the

temperature of an apartment by controlling

~ the temperature-affecting medium.

In apparatus of the class in which my im-

proved device may be used the damper or

valve is auntomatically opened and closed, ac-
cording to the condition of the temperature
by the effect of the latter upon the tempera-

ture-indicating instrument, whereby such in-
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strument ma,kes alternate eontact to close one
of two circuits respectively controlling the two
functions of the valve or damper. -

Some devices of the general nature of my
improvement. are indirectly connected with
the valve or damper device to be controlled by
expansible receiver or diaphragm mechanism

- actuated by fluid- -pressure controlled by the

Others are directly
connected with such valve or damper mechan-
ism and depend for their actuating control over

the same upon the effect of the current passed

through them by the automatic action of the

- ther mostat to make the necessary contact.

My present improvement falls mthm the

- kind of devices last referred to..
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It is my object to provide a sunple, eempaot
and highly-effective mechanism for the pur-
pose; and to this end my invention consists
in the general -construction .of my improved
device; and it also consists in certain details
of construetlon and combinations of parts, all
as hereinafter more fully set forth.

In the drawings, Figure 1 1s an external |

view of my improved device secured toa sup-

50

port above it and displaying the side at-which
‘connection of the interior mechanism is made
with a. damper the view being taken on the .

!

line 2 of I‘Jg 1 and viewed in the direction of
‘the arrow. Fig. 2 is a similar view of the
same,displaying an adjacent side and the con-
-nection of the inferior mechanism with the

damper shown in elevation through a flue hav-

ing a portion broken away. I‘lg 3 18 a per-
spective view of a detail; Iig. 4, a view like
that shown in Fig. 3, but dlspleymg the oppo-

| site external side of the device with the

damper-connection broken off. Fig. b shows
a bottom external plan view of the device when

supported overhead with reference to the

damper it controls in circuit with a thermo-
stat and contacts supposed to be in a room
communicating with the furnace and the tem-

‘perature of which is to be controlled. Fig. 6

is an enlarged view of the device 1n side ele-
vation with the cover removed to display the
construction of internal mechanism; Ifig. 7,

| an enlarged sectional view taken on the hne
7 of Fig. 1 between the spools of the electro-

mfwnet to. one side of the ratchet-wheel and
v1ewed in the direction of the arrow; Fig. 8,
a sectional view taken on the line 8 of Fig. 7
and viewed in the direction of the arrow; Fig.
9, a similar view taken on theline 9 of Fig. 7

-and viewed inthe direction of the arrow, and

Fig. 10 a plan Vlew of the pivotal braeket de-
tail.

A is a metal case, preferably of the form
shown, cast as awhole and havmﬂ*stlmghtmdes

s and s and ends s a,nd s’, the last-named of

~which isaremovable cover. At itstop—rela-
tively speaking when the device is secured to
a support above it—it 1s open. From the op-
posite sides, s and §, extend horizontal flanges
v and v, at which to bolt the device in posi-

| tion against a support overhead or above it.

The bottom s* is arched, as shown.

Inside the case, extendmg f1 om one side, §,
to theother, §’, near theend ¢, is-a bearing, 7,
Figs. 6 and 9, for one end of-a rotary shaft, q,
the opposite end of which is journaled in the
end s*,and both ends of the shatft project beyond
theirjournal-bearings. Theend of theshaft ex-
tending from the bea,rmfr? carries, toturnwith
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it, awheel, B, of msulatmw maternl having a

rlm B, I‘lﬂ' 6 of metal, of half the circumfor-
ence of the wheel,sunk: into the latter to be flush

with the surface of the remaining half; and in
the bearing risahole, ¢, torecelvea screw-bolt

100




IO

L5

2Q

30

39

40

50

55

Co

65

2.

which secures the cover s* in place. The op-
posite projecting end of the shaft ¢ carries a
cranl, C, (provided with adjustment-holes, as
shown 1n Iig. 3,) connected by a rod, C, (ad-

justed as to ifs lenﬂth 1n the said adj ustment

holes,) with a cmnk, C’, on a damper, D, in a
flue, D',

IFor convenience I illustrate and confine the
deseriptionof my improvement in connection
with a damper in a flue. It will be under-
stood, however, that it is equally applicable
for controlling any other form of valve in a
passage. Yhen turned one-half of the way
around, the shaft ¢ moves the crank C to open
the dmnper D, and when turned the rest of
the way it moves the crank toopen the damper.

Turning of the shaft ¢ is effected antomatice-
ally for the desired purpose by the mechanism
inside the case, under the influence of a cur-
rent produced by the action of a thermostat,
I8, which 1s connected with one pole of a bat-
tery, I, Fig. b, in making contact with one of
twocontact-points, pand p’,connected with the
opposite poleof the battery through the mech-
anism contained within the case A. |

FFollowing is a deseription of the mechanism
inside the case: Secured upon the shaft ¢ cen-
trally within the case is a ratchet-wheel, G.
On oppositesides of the ratchet-wheel, extend-
ing from the 1nner face of the side s of the
case, are spools I and H' of an electro-mag-
net, connected together at adjacent ends. On
the outer side of the bearing r, at opposite
sides of the wheel B I¥, are strips or blocks o
and o/, Fig. 6, of insulating material, secured
in position, the former carrying above and be-
low the screw which scceures it metallic blocks
n and ', and the latter metallic blocks #? and

. Metal strips m and m’ are secured, re-
spectively, on the upper sides of the blocks »
and »°, to extend toward each other and rest
at thelr adjacent extremities upon the periph-
cry of the wheel B I3 above the same, but with-
out meeting, a space, w, being between them,
and mectal strips m" and m* are secured, re-
Spectively, on the under sides of the blocks »'
and 2%, to extend like the strips n and 27, but
below the wheel B B', and leave a space, o,
between them. The strips are mamtamed
in contact with the periphery of the wheel by
flat sprmn*s [, ::md a conductor, ', conncets the
blocks »* and 2* together and with the spool
H', as shown.

Thepole of the battery I¥ opposite that with
which the thermostat 1s connected (see TFig.
5) 1s connected with the metal case A on its
gide s ‘Lt a binding-post, 2, and the contacts

P m]d p"are connceted with the same on 1ts

side s" at binding-posts 2" and a?, respectively.

The post @ 18 cmmected by an msulated con-.
ductor, as shown, (sce Iig. 6,) with the metal-

lic block n, and the posb 2’ in a similar man-
ner with thc block #'.

The initial adjustment of the crank C with
reference to the damper 1s such that when the
crank is up, asshown in Fig, 1, the damper is
open, and when down, by being moved half-

365,600

way around, the damper is shut. The turning
of the erank C is produced by turning the shaft
q through the action of a current when the
thermostat makes contact upon the magnet I1
H’, which vibrates a pivoted armature, 7
(owing to the construction hereinafter de-
scribed,) carrying a dog, G', in engagement
with the ratchet-wheel G.

When the temperature of the ap*mtmenb
countaining the thermostat It falls below a pre-
determined degree, the thermostat makes con-
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tact at p, closing the cirecmit and causing the

current to flow by way of the binding-post 2/,
block #, strips m and m*—then connected by
the metal portion B’ of the periphery of the
wheel B—conductor I, to the magnet, and back
from the binding-post x to the battery. Vibra-
tion of the armature—produced by a suitable
circuit - breaker and spring, hereinafter de-
seribed—turns the shaft ¢, by the engagement
of the dog " with the ratchet-wheel G, until
the wheel BB on the shaft is rotated half- way
around. The half-turn of the shaft ¢ turns
the erank C to its position in which the damper
18 raised, and 1t is prevented from further
turning by the separation of the connection
between the strips m and m?®, produced by the
half-rotation of the wheel B B, whereby the
metallic part B” thereof i1s removed from its
position of connecting electrically the strips
m and m* to that of connecting the strips m'
and m°, in which the cirecuit is prepared to be
closed when the thermostat shall make con-
tact at p'.
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In Ifig. 6 of the dlmnnfrs the relative posl- "

tions shown of the parts B" and strips m w2’
and m' m’ are illustrative of their condition
resulting from the operation thus described.
This contact takes place by a rise in the tem-
perature above the desired predetermined
degrees, rendering necessary closing of the
damper D, which 1s produced through turn-
ing of theshaft q and crank with the vibratory
action of the armature to turn the ratchet-
wheel G with the dog G’ which action results
from the closing of the cireuit, causing the cur-
rent to pass by way of the bmdmg post a7,
block #/, strips m' and m', and intermediate
metal, B’ conductor 7, and magneb, back from
the binding-posb z to the battery. The half-
turn of the wheel B B’ (which thus makes a
complete revolution with the two opening and
closing operations of the damper) will bring
the metal portion B’ into position to connect
the strips m and m?* and thus prepare the cir-
cuit to be closed when the thermostat shall
again make contact atb p.

Counection of the magnet H H' with the
binding-post 2 18 made indirectly by connect-
1ng the spool H by means of an insulated con-
ductor, &, with a metal spring, ¥, Figs. 6 and
7, Suppoxted on an msuhttmg blocL, K, 1n
Lurn supported against the wall s of the cqse
A, a3 seen 1n the upper right-hand corner.

The spring &' projects into contact with a
bracket, I, pivotally supported to extend from
| the under side of the cas¢ A, and carrying

1C5
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- of the ratchet-wheel (, adjacent to which it
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- mature H>

: 'a'c'lj astable Screw etep's' B and ¥
the spring ¥’ is against the bracket I and the

365600 s

- Thus when

circuit elsewhere closed,in the manner already
described, .the current 1et11rns to the battery

by rea,chmﬂ' the bmdmfr-post z from the spool |

H over the conductor’ k, spring k', bracket I,
and case A, and Whenever the Sprmg [ '111(1

Dbracket I are separated the circuit is broken.

During each semi- revolution of the wheel B
B the cireuit is made and broken intermit-
tingly by the vibratory movements of -the ar-
The latter is earried, to be in the

~"field of the magnet, by a bar, g, pwotdlly sup-

- Near its center the armature H? carrles the'

| - pilvotal dOU' Gf mamtamed in enﬂ'a ement
- 20

ported between hws g, as Shewn, and slotted .

to admit through lt a portion of the periphery

extends in an upward duectlon

with the teeth of the ratchet- wheel by a flat
spring, f, and a spiral spring,

- mally out of contact with the magnet in the

" usual manner and for the ordinary purpose in

25 vibratory armatures.

of leathul

A dog, G* prevents
backward turmnﬂ* of the ratchet- Wheel

Toward the end of the armature nearest the.
bracket I it carriesarod, I’, capped by a piece |
d, or other 1nsulatmg material,
‘which extends between the adjustable stops A
- 'When the armature is
attracted, the dog G’ turns the ratchet-wheel -
- x the extent of oue tooth, the rod I’ is pressed

“at the cap d against the StO]_:) I, thereby turn-
ing the hrac];et breaking the contact between
the spring %’ and bracket I, and interrupting

and %’ on the bracket.

 the current, to be unmedmte]y continued by

~the action’ of the spring ¢ in drawing the ar-
~mature back,

: | v _1,0

causing the cap d to strike
againgt the st{)p hand turn the bracket to pro-
duce contact bétween the latter and the spring

Until the circuit is broken by the wheel

B in the manner already described the arma-

| * ture will vibrate rapidly and, obviously, turn
45

the ratchet-wheel half-way ar ound with the at-

tendant desued effect upon the crank C and”

'_ -damper D.

‘The play of the ar matme is made ad]j ustable

by means of a threaded rod, ¢, Fig. 7, extend-
ing from the pivotal bar g tthllU"]l the side s

of the case, and pr ouded ‘with a 111113 1001;1110‘

device, b and b'.

- What Iclaimas new, e,ml desue to secm e by

. ' Letters Patent, is—
55

1. Inan electuea,l apparatus for use In eon-

trolling temperature by the action of a suit-

able tempemtme indicating instrument, the
combination of a rotary shaft, an electro-mag-

" net, a vibratory armature, a ratchet wheel on
the shait rotated by the vibrations of the ar-

- mature, cireuit making and breaking mechan-

ism, substantially -as descrlbed on and con-
nected with the shaft, and a pwotal bracket,

electro magnet, and horizontally and alter-

‘nately momble into and out of such connec-

tlon by the v1bmt10ns of the armature, whlle

e, connects the |
armature with the case and mamtems 1t nor-

and breaking mechanism on and connected
with the shaft substantlall y as rmd for the pur-
pose set ferth

‘the circuit is closed by'the said cirenit making

70

2. In an electrical apparatu% for use in eon-

trolling temperature by the action of a suit-

able temuemtule -indicating instrument, the

combination of a rotary shaft, ¢, carrying a
wheel, B B, composed of conduetmﬂ' and non-
eonductmﬂ' matenal metallicstripsm m?and m’

75

m’ reSpeetwe]y on 0pposﬁse sides of the wheel

B B" in contaet with the same andseparatedat
| their adjacent extremities, an electro-magnet
1in electrical connection with the said. Strlps

vibratory armature, a ratchet-wheel, G,on the

shaft g, rotated by the vibrations of the arma-
ture, and a circuit opener and closer operated
by the vibrations of the armature while the
circuit is closed by the wheel B-B’, subst'm
tnl]y as and for the purpose set forth.

3. In an electrical apparatusfor use in con-
trolling temperature by the action of a sunit-
able tempelature -1ndicating instrument, the

combination of a rotary shaft, ¢, carrying a

8o

99

wheel, B B’, composed of cenducbmg and non-
eenduetmﬂ‘ ma,tuldl metallic strips m m*and

m m’,
wheel B B, in contact with the same and sep-
arated at thelr adjacent extremities, an elee-
tro-magnet 1n electrical conneetlon with the
said Stups a - vibratory armature, a ratchet-

wheel, (x, on the shaft ¢, rotated by the vibra-

tions of the armature, and a pivotal bracket,

I, electrically connected normally with the

eleotw magnet and moved alternately into
and out of such connection by the vibrations

respectn ely on opposite sides of the

95

100

of the armature, Substantnlly as and f01 the

_purpose set f01th
- 4. In an electrical appar atus for use in con-
trolling temperature by the action of a suitable

Ic5

temperature-indicating instrument, the com-

‘bination of a case, A, a rotary ehaff, gy Sup-

ported in bearmn's in the case and carrying a

crank, C, and a wheel B B, composed of con-

ducting and non- COIldllCtll]ﬂ‘ matel ial, metallie

strips m m’ and m’ m’, respectn ely on 0pp0$1te |
sidesof the wheel B B’ in contact with the same

“and separated at their adjacent extremities, an
electro magnet 1n electrical connection with

IIC

the said strips, a vibratory armature,a ratchét- -

wheel, G, on the shaft ¢, rotated by the vi-
bratwns of the armature, a Spring

and out of contact with the spring %’ by the
vibrations of the armature, Sl]bSt&lltl'ﬂlY as

and for the purpose set for th.

5. In an electrical apparatus for use in con-
trolling temperature by theaction of a suitable
temperature-indicating instrament, the com-
bination of a case, A a rotary sheft q Sup
ported in bearings in the case and carrying

. erank, C, for cenneetlen of the shaft Wlbh a
I, electrically conneeted normally with the |

Valve and 2 wheel, B B', composed of con-

“duecting and non conduebmw material, metallic

strlps m-m* and m' m? 1e8pectwe]y On Oppo-
| site sides of the wheel B B, in contaet with

, &'y eleetrie-
ally connected with the electro- mwnet and

{ a pivotal bracket, I, moved alternetely into

[20
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the same and separated at their adjacent ex- | 2/, and a rod, I’, extending from the armature 1o
tremities,an electro-magnet, IT H',in electrical | between the arms of the bracket and operating
connection with the said strips, a ratchet- | to make and break the contaet between the
wheel, G, on the shaft ¢, a vibratory armature, | said bracket and spring %', substantially asand

5 H* carrying a dog, G, to cngage with and | for the purpose set forth.

rotate the ratchet-wheel by the vibrations of HENRY E. JACODS.
the armature, a spring, &', electrically con- In presence of—
nected with the electro- magnet, a pivotal N. 5. MURPUEY,

bracket, I, normally in contact with the spring . H. WILSON.
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