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- UNITED STATES

PATENT O{FF‘ICE.  -

GEORGE WESTINGHOUSE, JR., OF PITTSBURG, PENNSYLVANIA.

 APPARATUS FOR REGULATING DAMPERS, &e. -

- SPEOCIFICATION forming part of Letters Patent No. 288,520, dated January 11, _1881,_
| | | - Application filed November %A, 1880. (No model.) - | |

To all whom it may concern : o
‘Be it known that I, GEORGE WESTING-
HOUSE, Jr., of Pittsburg, county of Allegheny,
State of Penusylvania, have invented or dis-
covered a new and useful Improvement in

‘Method of and Apparatus for Regulating
Dampers and other like Appliances; and I do

hereby declare the following to be a full, elear,
concise, and exact description thereof, refer-
ence being had to the accompanying draw-

~ ings, in two sheets, making a part of this

specification, in which—like letters indicating

~ like parts—

1§

20

~Figure 1 is a sectional elevation of the

valve, damper, or register regulating devices
which 1 employ; and. Fig. 2 is a top or plan
view thereof, and with the expansion pipe or

tube added. .

My present invention relates to an improved
method of and apparatus for automatically

ﬂexiblé dial)hragm, e, (.orf 'eqtiivalent.'pé,cked
piston,) from the expansion-chamber D/.

Lengthwise of these.chambers I arrange a

plunger, d, and guiding-stem d’, and secure g5
the same in proper relationship to the dia-
phragm ¢ by a collar, ¢/, on tke plunger, and
a nuat, ¢, on the stem thereof. The port ¢,
where it enters the chamber D, is made of
valve-seat form, and the adjacent end of the 6o

planger d is shaped to form a valve, ¢, to seat

therein, and a winged stem playing in the
port ¢ provides: means for guiding the plan-
ger at that end. A spring, g, is arranged on

the planger d.in such manner as to lift the 6;

valve ¢ from its seat.when not held to its seat

by a greater force acting in the opposite. di-
reetion, as presently to be described.

- From the expansion-chamber D’ one or more
ports, 8, lead either directly or through an in- y0
termediate annular chamber, 8/, to a pipe, R, |

regulating the effective action or operation of | and by an open port, », communication is also

heat-generating, heat-supplying, or ventilating

~apparatus, in which the temperature of the

25

room is to be the guide or gage by which the
goveruing or regulating is to be done, sub-

~ stantially as hereinafter set forth.

- may represent a valve-case, such asis adapted

30

35

In the accompanying. drawings, Sheet 1, A

tothe proper working of the devices as herein
deseribed. It has, preferably at or near one
end, a pipe-connection, A/, which leads from a

hydrant, raised tank, or other suitable ¢ head,”

such as will give the desired operative press-
ure and supply. The chamber a’, into which
this pipe opens, has a port, @, leading into a

- piston-chamber, B, and the area or size of the
- port-opening is regulated by means of a taper-

49

ing plug or other suitable valve device, such |

as shown at b, and the adjastment thereof for
the purpose of enlarging, lessening, or closing

the port-opening may be effected by a hand-

wheel, ', or other suitable means. |

The piston P is made with a cap-leather or
other suitable packing, 2, such as will be op-
erative as against floid-pressure from below,
and either by its length.below the packing or
by any known form of stop-motion it is pre-

~ vented from coming down so far as to cover

50

-and close the port a, or the port ¢, which leads
therefrom. This port ¢ opensinto a pressure- |-
chamber, D, which chamber is separated by a |

‘purpose. o

inade with a safety-chamber, m. This cham-
ber has a flexible diaphragm-cover, m’/, and
room is provided above, by chamber m?, for its 75
necessary range of. motion. A spring, ¢/, is
added to press it down, and a hand-wheel, 2%,
by which to turn itap.

The pipe R, closed at its outer end, may be
of any desired length, and in practical use it 8o
is arranged in such part of a house as may ba
desired with reference to its taking and ab-
sorbing heat to such degree that it may be
used as a means of indicating the point at
which farther elevation of temperature is not 85 .

‘desired. Preferably it should be made of

some material which is sensitive as regards

changes of temperature, and it may be so made

and arranged in- a room as to be both orna-
mental and useful—as, for example, it may be go

| arranged to represent a molding, either in the

cornice or base, or on amantel-piece or picture

or-clock frame. It is to be filled with any

suitable expansible liquid, and enough should
be pat in to fill the ehambers D’and m, and g3
their connecting-passages-as well. . For_ordi-
nary purposes & one-eighth brass pipe, made

of comparatively thin brass and. of considera-

ble length, is believed to be suitable for the
. e 160

The piston P is made with a stem, P/,on
which is a downwardly-acting spring, », and
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the end of this stem is to be connected by an,
eye, ¥, or otherwise, directly or by any suitable

interposed devices, mth the register, damper, |

or valve, or other device by which either the
s amount of heat generated or its flow or supply
is to be regulated, or with any known like de-
vice by which to secure or promote ventilation.
Also, the chamber D’ has a waste-port, A,
through which fluid in the chamber may es-
- 10 cape; but, preferab]v, the discharge-point of
the port or of the pipe connected therewith
should be at or above the level of the lower side

of the packing of the piston P, so that thespace |

below such piston shall at all times be fall.
15 The apparatus is to be adjusted for' use pref-
. etrably so that at the lowest temperature de-

sired in the room the pipe R, chambers D’ and

m, and their connecting perts and passages
shall be full, and the dmphmgm e be under
20 lifttle or no tenelmr and the valve ¢* be a little
clearofits seat; alee the plug bshould be setso
as to let the ﬂuld -pressure through but slowly;

also, the spring ¢’ should be made or adj usted

- soas’to give a greaterresistance to compression
25 than the spring g; and, still farther, when the
- piston P is clear down the register, damper,
~ valve, or other devi ice connected therewith,
- ehould thereby be so set as to give or result in

- the giving of approximately the maximuam’
30 amount of heat desired. If, now, the tempera-

ture of the room by the Lheat eupphed should
 be materially raised, the liquid in the pipe R
will be correspendmgl y expanded thereby,and

-such expansion, operating back in the ehamber -

35 D/, will shift the diaphragm e to the left, and
1:herebsr cause the valve ¢® to close, or partlv
close, the port ¢, and this Iatter Operatlen will
cause the pressure entering at a to act beneath

. thepiston P, and, by raising it,to close, or partly

40 close, or shift the valve, damper, register, or

other device, 50 as correSpondmgly to lessen

‘the heat-generauug or heat-delivery power or

~capacity of the heating apparatus; and, by a |

- gtill further connection of like character, the

45 same motion may be employed to open venti- |

| Ia.tmg flues or openings for the adinission of
cold air. - If, after the supply of heat is stopped
or reduced suﬁcxently, the liquid column in R

~ begins to contraet in consequence of a falling.
5o temperature, then the diaphragm e will, by the

spring g, be ehlfted to the right, 8o as to open
the port ¢, in consequence of which the piston,
being reheved wholly or in part of pressure

beneath, will be forced down by the spring p,

53 and the ‘valv e, register, or damper will-be cor-
- respondingly shifted the other way ; but to
preventthe bursting of the pipeRortherupture

of the diaphragm e in case of an over-expan- |

- sion of the liguid from summer or other heat,

6o Iprovide the safety-chamberm and its yielding

cover m'. While the spring g’ gives greater
- resistance to compression than the spring ¢, 1t
ig to be set so that it will yield before the
breaking-point of R or eis reached. With this

65 explanation the manner of varying the adjust-

_mente 30 as to get the best results (so far as

I"'_
]

variation may be necessary) wﬂl be readily un-
derstooil.

It will be within my invention to substitute .

compressed air or stéam for water as a meéans. 7o

for actuating the piston P, and for this pur-
pose the pipe A’ may lead to any suitable res-
ervoir or generator or other source of supply.

I do not limit myself to precise form, pro-
portlons or arrangements of parts, provided 73
only the substantial and material features of .
construction and operation be prescrved with
reference to the end in view; and I would par-
ticalarly state that the damper register, or
valve connection might be made from the pro- 8o
longed outer end of the stem d’, or from the up-
per end of the stem p’ of cover m’ of the ex-
pansion-chamber m; or a separate connection’
may be run from each to a separate damper,
register, or valve, the pr oper means being 8s
added, if necessary, for getting a compara-
tively ]onﬂ' motion from a comparatively short
one. Aho, in lieu of piston P, a flexible dia-
phragm may Le employed as the mechanical
equivalent thereof. -90

One characteristic and radical feature of the
present invention consists, in general terms, in
the employment of the expan.elblllty of a emt
able material subject to atmospheric changes,
and by virtue of such changes capable of g5
changing its shape for the purpose of calling
into action some other power or force in such
manner as thereby to effect the shifting of a
dawper, valve, register, or other device, which

latter is adapted to regulate or govern the 100

action or operation of heat-generating or heat-
supplying or ventlhtmg apparatus; and for
this purpose the pipe R may be eeeured at its
outer end, and itsinner end be affixed directiy-

to the diaphragm, or a wire may be used ill.%ms

like manner, (Wltll bell-cranks at the corners,)..
50 that- by the expansion and contraction of™
the pipe or wire any desired power ‘may be
brought into operation, so as to give motion

to a piston, diaphragm, or equivalent device, 110

and by virtue of such motion actuate a heat-
generatitig or heat-supplying or ventlla.tmg
device or apparatus; and as one of the pow-
ers to be so employed 1 include electro- ga.l
vanie force in addition to hydraulic force and 113
the force of fluids under compression, OF eX-

pansible fluids.

If an electro-magnet is nsed the end of the
plunu*er d, instead of eleemg a port, may be

| arranged to make or break a circuit, and there- 120

by cause an armature of an eleetre magunet to

operate the valve, register, or other (Iewee in

question.

I would also std.te that as rega.rds t,he dia-
phragm ‘described as means of receiving and 123
imparting motion a bent tube is a well- known

| eqmvalent illustrations of which will be found
in steam-gages ; and as illustrative of a modi-

fied structare of apparatus by the useof which

the described method of operation may be em- 1 30'
ployed, Thaveadded anothersheet of drawings,

wherem Fig. 3 is a sectional view of a valve- |
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case and itsoperative devices, and Fig. 4 shows
& top or plan view of the s'une with the gage-
pipe R added, as in Fig. 2

In the structure thus represented A repre-.

sents the valve-case as before. A’ is the pipe

‘communicating with the **head” or source or |

reservoir of power, and which opens into the
chamber a/, from which a port, a, leads to au
expansmu-chamber D/,

~ Asregards the port a, the plug b and hand-

wheel b’ perform the same fuuctwn as above
set forth.

- From a port, a, & side port, a?, leads to the
chamber B, and fluid- -pressure in tlus chamber
is transmltted through a stem, P/, (pressed

down by a spring, p,) to the heat generatm £ or

regulating devices, in like manner as before;

but instead of showmg & piston in this cham-

ber B, I have inserted its mechanical equwa-
lant—vm., a flexible diaphragm, P3.

- From the expansion- Lhamher D’ a port or
- ports, 8, lead ‘to an annular chamber, 8/, and
the latter is in open communication mth the
pipe R, already described, and, by port T with

25 the safety-chamber m.

‘Other devices, similarly lettered, have sub- |

. stantially the construction and operatlon al-

ready set forth; but in this constructlon I

| dmpense with those devices of Fig. 1 which

30

35

are interposed between theport a and the dia-

phragm ¢, and so arrange the diaphragm e

‘that it may be used as a valve to open and

close the end of the port.

When, in the manner already descrlbed the
‘dlaphra cm e is pressed against the end of the

- port a, the fluid-pressure, entering from a/, is

40

45

SO

55

6o

caused to act beneath the dmphra em P?, and
by raising it effect the desired slnftmrr of the

heat generating or regulating apparatus, and

as the fluid or “Tmetal column R contracts, the
pressure in ¢ forces the diapbragm e ba(,k., and
al’ows the fluid-pressure in B to pass out by

the chamber 2 and waste plpe I, cmmected
therewith. |

rupture or breakage, as already set forth and
in the use of this fomn of apparatus like modl
fications may -be made as are above referred
to in eonnection with Figs. 1 and 2.

Also, in the summing of my invention in the
claims tollowmg, I mclude a movable piston
within the term ¢ diaphragm,” and vice versa,
each being the mechanical equivalfenb of- the
other for the purposes enumerated.

I am aware that it is not new to actuate a
damper by variations of pressure caunsed by
greater orless pressure in a steam-boiler, such
pressure being transmitted directly f"om such
boiler to the damper by a float or movable col-
umn of mercary; but T am not aware of any
prior apparatas in which the moving power

was derived from variations in the tempera- |

tare of the atmosphere by which the appa-

ratus itself was surrounded, nor of any in |

‘which the variations of pressure socaused op-
erated to bring into and let ont of action an-

The safety-chamber m provmea as against

| changes of the surrounding

other motive po“ er w lm,ln ln 8 positive action,
moved or shifted a heat-su pplymg or ventilat.

ing device; and my present amvention is lim-

ited in acwrdanm with tlle distinctions tlms
drawui.

T .claim herein as my inv entlon...... )
1. A leat-reg ulatmg apparatus having in

-mmbmatmn & pipe,.R, filled with hqmd ar-

ranged in the room the temperature. of which

is to be the gage, such pipe being connected:

with a chambcr closed on one slde by a flexi-
ble diaphragm, and a pressure-supply port

opening either” directly or through an inter-
posed valve onto - the opposite side of said

diaphragm, substantially as set forth, where-
by, on the greater or less opening or closmg of
said fluid-pressure-supply port by the move-
ment of the diaphragm, to regulate automati-
cally the application of fluid-pressure to an in-

| dependent piston, the stem of which is adapted -

to cmme(,t with the regulating device. -
2. The combination of a fluid-pressure sup-
plv operating through a port, a, on one side of
a plston having a regulator-colmectlon and
mechanisin for opening or closing such port

236,320 . 3
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75
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85

90

by the expausion and contraction of a column

of metal or fluid arrauged to expand and con-

tract under changes of” atmospherlc tempera- '-

ture, substantially as set forth, -
3. The combination of & ﬂmd-preasura Bup-

ply, operating through a reduced port, a, on

one side of g piston, P a port, ¢ leadmg to a

waste, and a valve, ¢, operated in opening and

cloamg such port, by the expansion and con-
traction of a columu of metal or fluid arranged-

95

¥ Q0

to expand and contract only under changes of |
atmospheric teémperature, aubqtantlally as set -

forth.
4. The combination of ]llbton P, its fluid-

10
AVY
.prebqure Bllppl)" m:d wastie [)Ol‘t‘s, ohambem D

D/, diaphragm e, pipe R, and safety-chamber

m, subqtantnlly as set forth.

5 The method of regulating and var\ uwthe |

position of heat-gemratmg and heat- delwer
ing or ventilating regulators by causing a col-
umn or line of matal fluid, or other suitable
material subject to chaa O'es of form from
changes of the surroumlmrr atmospheric tein-
peratura to actuate a movable diaphragm, or

into and out of operation another force or
power, and cause the latter to act through
saitable appliances to shift the valve, damper,
register, or other regulator, snbst'mhally as
set fOI‘tll |

6. A column or lime of metal, tluld or other

‘sunitable material subject to changes of form

from changes of the sarrounding atmoqphorw
temperatme, in combination with a flexible
diaphragm, or equivalent piston, and a con-

110

115

| equivalent piston, and by such-action to bring

120

125

nection from such diaphragm or piston,througls -
which to actuate a valve, damper, register, or -

other regulator, substantially as set tmth.
7. In comhmfltlou with a column of tluid
acting, by its expansion and contraction under

130

atmospherijc tem- |
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perature, to operate either directly or throu gh
other power a heat-supplying or ventilating
levice, an expansion or safety chamber hav.

~ng a yielding side, top, or cover, whereby to

5 provide for excess of expansion over and above

- what is required for the work to Do done, sub-
stantially as set forth, o R

8. In combination with a colamn of fluid| Witnesses:

acting by its expansion: and contraction in op-{

so erating a heat-supplying or ventilating device,

an expansion and safety chamber, m, having
an adjustably-movable top, cover, or side,
whereby to regulate the effective expansion of
the fluid column, substantially as set forth.
- In - testimony whereof I have hereunto set
‘my hand, .. R

~ GEORGE WESTINGHOUSE, JR.

" R. H. WHITTLESEY,
~ GEORGE H. CHRISTY.-
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