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No. '741,610.

"Unrtep StaTEs PATENT OFFICE.

Patented October 20, 1903; 3

LA FAYETTE ALDRICH AND WILLIAM GRANGE, OF MILWAUKEE,
S ‘WISCONSIN. R

 HEAT-REGULATOR.

forming _pa.rt_of Letters.-ra.teﬁt No. 741,610, dated 0ctober'20, 1903,

3PECIFICATION
| | -ﬂppl_icition'ﬁled July 14, 1902, Seﬁﬁl’ No. 115,419, (No model.)

- _ ~ }end is supported by an adjustable rest 13,

. Beitknown that we, LA FAYETTE ALDRICH | which constitutes th¢ lower bar of the frame
10, the coils being preferably secured to the

frame 10 by means of suitable fastenings 14.
‘The outer leg or final reach 4o of the coiled
pipe is straight and open-ended. A piston
or plunger 15 is fitted te the open end of the
pipe, as shown in Figs. 1 and 5, and is pro-
vided with an upwardly-projecting piston-rod

To all whom it maoly CONCETT:

and WILLIAM GRANGE, citizens of the United
States, residing at Milwaukee, county of Mil-
s waukeeo, and State of Wisconsin, have in-
" vented new and useful Improvements in Heat-
~ Regulators, of which the following is a speci- |
fication. o . -

55

" Our invention relates to improvements in
o heat-regulating devices. - |
" The object of our invention 18 to provide a
form of thermostatic device capable of acting
‘through direct mechanical connections to Op-
orate the steam-valve of a radiator.

skeleton frame 10, vertically mov-

~justable 11,
' . A coiled pipe 12,

able on a fixed frame 11.
" filled with an expansible

- 50 hol, is secured to the

PR I
----------
1, " l" .........

The thermostat is T'mounted'upoﬁ an ad-

fluid, such as alco-
frame 10 and at 1ts lower

16, to which a weight 17 18 secured. The rod

6;::'

16 projects through the weight 17 into a socket

18 in a weight 19.
counterweight for

The latter serves as a

observed that a branch cord 26 is connected

| with the eord 24 at 27 and with theouterend

of the lever 4 at 03, The point of attach-
ment of cord 26 being farther from the ful-

‘erum than the pointof attachment of cord

_ the valve-lever 4, with |
| which it is connected by a cord 20, elbow-le-

t§ - Inthe following description referenceishad | ver2l, cord 22, elbow-lever 23, and cord 24.
" to the accompanying drawings, ‘n which— | The cord 24 is secured to the lever 4 at 2o
~ Pigure l'ig a diagrammatic view of our in- | near its fulerum. The weight 19 is suffi-
~ vention, showing the radiator on a reduced | ciently heavy to actuate the valve-lever 4
~ scale and the thermostat with the face-plate | from any point of adjustment except that
20 removed. TFig. 2 is a front view of the ther- | which the valve occupies in its extreme open 7o
~mostat. Fig. 318 an edge view of the same. position. The valve will -therefore always
" Fig. 4 is a detail showing the indicator-finger I be in open position except when closed by
~ and its connections. ~ Fig. 5 is g detail view | the expansion of the liquid in the coiled pipe .
- of the fluid-controlled piston and weights, | 12 operating against the piston to lift the
25 and Fig. 6 is a detail of the steam-valve and | weight 19 through the medium of the piston- 75
~ valve-actuating lever of the radiator. | rod. When this is done, the weight ot the '
Like parts are identified by the same refer- l valve-lever 4 is operative to close the valve
‘ence characters throughout the several views. | gradually in accordance with the gradualup-
-~ 1is a radiator to which steam is supplied | ward movement of the weight 19 as the lig-
s0 by means of a supply-pipe 2.’ L ' uid expands. The weight 17 is sufficient to 8o
"3 is the ecasing of a valve controlling the | overcome the friction of the piston in the pipe -
steam-supply, and 4 ia a valve-actuating le- | 12, the function of this weight being to keep
ver through the medium of which a slide- “the piston in continuons contact with the
valve 5, Fig. 6, is manipulated. | - 1liquid in the pipe 12 even though said liquid
35 61isa hand-controlled valve also used for continues to .contract after the weight 19 has 3¢
regulating the steam-supply independently | reached the limit of its downward movement.
of the thermostat. The valve-lever 4 is tu- | With this construction there 18 no tendency
~ pular and partially filled with mercury 9. In | to form a partial vacuum between the uppet
~ operating the valve the lever moves slightly | surface of the liguid in pipe 12:and the pis-
40 above and below & horizontal plane, closing ton, which vacuum, if permitted to beformed,: 9o
" the valve during its downward movement. | might become filled with gas, vapor, or air,
- 'Ag -the ‘lever moves b’elowk’;the_.horizontal* and thereby render the thermostatic action
- " plane the mercury flows toits outer end and | of the device irregular.
" Furnishes sufficient, weight to insure an abso- |~ Referring again tothe connections between
4% lute closure of the valve. A | the weight 19 and the valve-lever 4, it will be: 95

100



15

20

- actuated entirely by cord 24. The object of
this-arrangement is to overcome the initial
resistance and inertia of the valve and its
actuating-lever.
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@ ol alr to and around the coils 12,
reach 34 of the coils iscovered by an indica-
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ord 20, while the apward movement of the
tavar will permit cord 98 ia siacien, as bhe
distance betwseen its point of sttachment to
the lever and the neint 27 shortens Iord ran-
idly than that between the corresponding
points of attachment of cord 24. The Ion gth
of the cords 24 and 27 is so proportioned that
wnen lever 4 moves downwardly to its ex-
treme position the weight of the lever will be
tarown largely upon cord 20, while cord 24 is

permitted-to slacken, so that ity is deflected

irom a straight line, as indieated in ig. 1.
2'he Initial upward pullupon cord 24 is thare-
fore exerted upon. ths outer end of lever £
through the medinm of branch cord 28 until
cord 24 is drawn to o straight line, when the
continued upward movement of lever 4 ner-
mits. cord 26 to slacken, the lever being then

1he valve being normally
closed, it frequently sticks to a certain de-

gree by reason of corrosion or for- other

causes. Henee ¥ requrires foreo to start it
from that position. Alse the provisios of a
peculiar form of lever herein shown, where-
by mercury is caused io fiow i the oittar end
of the lever as the valve is closed, makes it
necessary to use additionsl fores during its
initial upward movemeni. After the valve
18 started, however, froun: its norimal position
15 18 desirable that i should move as rapidly
as possible. HHenes the conusstion of cord
24 at a point near the fulerum is also desired.,

‘The term “eord” is used in its broad sense
6 ‘cover any suitable flexible ¢onnection,
whether consisting of vwine, wire, ehain, or
linked rods.  To adjustthe thermostatic eoil
12, I use an adjusting-seraw 20, wiieh en-
gages 1n screw-threadsd hearings intie base

A S, T b
I

81 of the frame 10 and is swiveiod fs the un-

der surface of the bar 13 a5 32, whersby the

thermossatic coils 12 mav be raised orlowered

L1 Vurning the sgrew 50, |
53 is a face-plaie, the Iower portion of

witich is latticed to permit o fres cirenlation

The final

o

tor-plate 35, Fig. 2, similar in form to that
nged in an ordinary thermometsr. .-
Lo facilitate adjusting the coil 12 to the re-
quired position, I have provided a sector-
shaped gage-plate 36 and a pointer 37, mo-
tion being communicated to the latter from
the bar 13 through the medium of the pivot-
rod 38, arm 38, and link 40, the Iatter Being
connected with bar 13 by a pivot-pin 41,

-.When the coil is raised, the pointer-arm 37

r"..:'lﬂ'
s

will be inoved to the left, and when lowered
it will be moved to the richt. |

1 3 . '11-1"'“ " ) by o Y Ell H = A U
ihe markings on the gage-niate 35 ars so
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arranged that when the coil-supporiing bar |

1318 adjusted with the pointer in registry £ pansible

tracting fluid.
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- the marks such mark will indi-
snteo thoe degr

vaive will be closed. As the temperature de-
creases {rom such degree the valve will grad-
nally open, and when it again increases (with

‘the adinission of steam to the radiator) the

valve will graduaally move- to closed position.
In ¥ig. 1 the valve 5 is in its closed posi-

wion, cutting off the supply of steam to the

radiator 1, the valve-lever 4 being depressed.
in Fig. 2 the coil is shown adjusted with the

pointer indicating 70° on -the gage plate or

dial.. As the temperature of the room de-

creases below 70° Fahrenheit the contraction
of the fluid in the coils 12 removes the sup-

port of the weights 17 and 19 and permits
them o descend by gravity, whereu pon mo-
tion is communicated from the weight 19
through the intervening connections to lift

‘the valve-lever 4, the initial lifting movement

being aceomplished by meansof a branch con-
nection 26, until the mercury 9 shifts in the
Aever £ and relieves part of the weight of the

cuter end of the lever; when a more rapid

movenent 18 communicated to the lever
through the medium of thé coanecection 24.
When the valve is adjusted to its open posi-
tlon, admitting the steam to the radiator and
beiore the room has had time to become re-
heated, the fluid will continue to eontract in
the coils 12, whereupon the weight 17 will
move downwardly away from the weight, 19,
thus causing the piston 15 to foliow the con-
As the room becomes heated
the initial expansion of the fluid will not op-
orate the valve antil the weight 17 is again

brought into contact with the weight 19, when

oy liftiag the latter the valve-lever 4 is per-
mitted to descend by gravity to again close
the valve. By adjasting the supporting-bar
15 vertically the weight 17 may be made o
contact with the weight 19 at any desired tem-

berature, S |
- Having thus described our invention, what.

we claim as new, and desire to secure by Let-
ters Patent, is— _ -

- 1. The combination with a steam-control-
ting valve of a radiator; of a weighted valve-
lever therefor; a counterweight connected
with the lever; a tube filled with expansible

Huid; a weight-actuating rod; and means for

actuating said rod from said fluid. |
2.-The combination with a steam-control-

iing valve of g radiator; of a-weighted valve-

lever therefor; a counterweight connected

~with said lever; a tube filled with expansible
finid, and provided with a piston-operated rod

projecting from the tube; a weight located on
sald rod, and supported thereby in the path
of sald counterweight; together with means
for adjusting the tabe. : '
3. The combination with a steam-control-

| ling valve of a radiator; of a weighted valve-

lever therefor; a counterweight connected
1d lever; a coiled tube filled with ex-
ivid, ard provided with a piston-rod
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-mova,ble
“connection bemcr adapted to actua,te the

741,610

prmectmfr from the tube a weight located on

said rod and supported thereby in the path of
said ecounterweight.

4. The combm%mn with a fluid-containing
tube, filled with an expan sible fluid; a wei frht—
ed plStOH located in said tube; a va.lve -con-
‘trolling counterweight; a connectlon for the

piston in‘'movable en waﬂement with the coun-
terweight; and a devwe, connected with the
piston, for engaging and lifting the counter-
weight durmn' the movement of the piston 11:1
one dlrectlon.

5. The combination of a ﬂuld contmmncr:

tube containing an expansible fluid; a pls_ton
located in smd tube; a valve - co’ntrollinﬂ'
weight, and a connection for the piston in
engagement with the wewht saild

weight when moved in one direction.

6. The combination with a fluid-containing

tube filled with a sensitive, expansible ﬂmd

such as aleohol; a wei ﬂ'hted piston Jocated in
said tube; a valve-conm olling weight; a con-
nection for the piston in movable engagement

‘therewith; a device, connected Wlth the pis-

ton, for engaging and lifting the: Wewht dur-
ing 'the movement of the plston in one direc-
131011 a valve-controlling lever; actuating con-
nectlons thereforsecur ed to the lever in prox-

imity to its fulerum; and flexible branchcon- |

nections- secured bo the lever at a more dis-
tant point,

ter is at the limit of its mov‘ement m one dl-
rection.

7. The combination mnh a steam control-
ling valve of a radiator; of a tubular valve-

_actuatmﬂ' lever connected therewith, and

adapted to be oscillated above and bBIOW a
horizontal plane; liquid of high specific grav-
ity in said tube; a counter wemht eonnected
with the lever; and a thermostatic device for
lifting said 'eountesrweight.-

8. The combination with a steam-control-
ling valve of a radiator; of a tubular valve-
aetuatmﬂ' lever connected therewith, and
adapted to be oscillated above and below a

horizontal plane; -liquid of high specific grav-

50

ity in said tube; a counter weight eonneeted
with the lever;

'-l'l_l-\— _..u.-\.
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said flexible connections being |
adapted todraw upon the lever when the Ia,t—

a thermostatw device; a |

wewht actuatmw element connected there-‘_ -
| with, and adapted to engage and lift sa,ld
| .cou11te1 weight.

0. The combmatwn W1th a Steam- control-
ling valve of a radiator; of a tubular valve-
actuating lever eonnected therewith, and
adapted %o be oscillated above and below a
horizontal plane; liguid of high specific grav-

| ity in said tube; a counterwewht connected
with the lever;
weight- actuatlnﬂ' element connected there-

a thermostatm device; a

with, and adapted to engage and lift said
counterwewht said thermostatlc device be-

ing mounted on an adjustable support.

10. The combination with a steam-eoutrbl-

ling valve of a radiator; of a tubular valve--

actuatmﬂ' lever eonneete(l therewith, and

I adapted o be oscillated above and below a

horizontal plane; liquid of high specific grav-
ity in said tube; a counterwewht connected
with the lever;

N g
L
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a t“errnostatlc device; a

vewht—actuatmg element connected there- .

with, and adapted to engage and lift said
eounterwemht said thermostatic device be-
ing mounted on an adjuastable -support; £0-

'ﬂether with an indicating-finger, conneeted

mth said adjustable bupport and adapted to

be actuated thereby; and an indicator-plate

in cooperatwe relation to such finger. .
The combination with a series of inter-

conneeted fluid-containing tubes filled with &

75

8;3-'

sensitive expansible ﬂmd a movable sup-

porting-frame therefor; a ﬁxed supporting-

frame loosely connected with the movable

frame; an adjusting-screw for regulating the

pO‘Blthtl of the movable frame on the fixed

frame; 4 piston located in one.of said tubes;:

and havmﬂ' an exteriorly-projecting piston-

rod; a wewht located on said rod; a valve-

controlhnﬂ* counterweight in the path of the
rod- suppm‘ted weight; “and a valve-control-

ling lever, opmatwely connected with the
ounterwelﬂht
In testimony whereof we affix our mgna-
tures in the presence of two witnesses.
LA'FAYETTE ALDRICIL
WILLIAM GRA‘\TGE. o
“Witnesses: .
LEVERETT C WHEELER
L.ymaN G. WHEELER.
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