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UNITED STATES PATENT OFFICE,

ALBERT P. BROOMELL, OF YORK, PENNSYLVANTIA.

RADIATOR-VALVE-CONTROLLING DEVICE.

1,201,931,

Application filed February 27, 1915.

To all whom ¢ may concern.:

Be it known that I, Auserr P. BrooMELL,
a citizen of the United States, and a resi-
dent of York, in the county of York and
State of Pennsylvania, have invented a cer-
tain new and.useful Improvement in Ra-
diator- Valve-Controlling Devices, of which
the following is a specification. )

My invention relates to improvements in
radiator valve controlling devices, and it
consists in the combinations, constructions,
and arrangements herein described and
claimed.

An object of my invention is to provide
a device to be used in connection with at-
mospheric vapor or vacuum heating systems
where there is no pressure in the return pipe,
for automatically closing the inlet valve
when the radiator is full of steam.

A further object of my invention is to
provide a device of the type described, which
will prevent the waste of steam that is bound
to occur when the steam passes out through
the return pipe by controlling the amount of
steam delivered to the radiator.

A further object of my invention is to

provide a device of the type described in
which such control is effected by a thermo-
static member having communication with
the bottom of the radiator, and so arranged
as to operate a valve disposed in the inlet
pipe.
: %ther objects and advantages will appear
in the following specification and the novel
features of the invention will be particularly
pointed out in the appended claims.

My invention is illustrated in the accom-
panying drawings forming part of this ap-
plication, in which—

Figure 1 is a view of the radiator show-
ing my invention applied thereto, certain
parts being shown in section; and Fig. 2 is
a section along the line 2—2 of Fig. 1.

As stated before, this device is intended
for use in steam heating systems where there
is no pressure in the return pipe, said return
pipe being open to the atmosphere or being

-connected to a vacuum pump.

In carrying out my invention, I make uge
of a radiator such as that shown at 1 in Fig.
1, of the usual type, an inlet pipe 2 connects
with the main supply pipe (not shown), and
communicates at its top with a valve casing
3. This valve casing 3 communicates in turn
with the radiator 1 by means of an inter-
mediate pipe 4. Valve casing 3 is designed

Specification of Letters Patent.

Patented Oct. 17,1916,
Serial No. 11,087,

to house a regular four ported valve (not
shewn), or.any other suitable type of ra-
diator valve, this valve being designed to be
manually operated if desired, by means of
a handle 5. The lower part of the valve cas-
ing 3 is provided with an extension 8% in
which is a partition 6 provided with an
opening 7. ’

A valve 8 is designed to close the opening
7 and this valve is provided with a valve
stem bearing which passes through a stuffing
box 10 and is secured to a member 11 which
is arranged to telescope with a portion of
the stuffing box 10 and which houses a spring
12 that normally tends to keep the valve 8
open.

At the bottom of the radiator 1 and pref-
erably at the inlet end of the radiator, is a
pipe 13 which communicates with a housing
14 for a thermostatic member 15 which is
preferably of the bellows type and which is
designed to be filled with a volatile fluid
that expands when steam enters the housing
14. The housing 14 is provided with a top
16 having an opening 17 through which a
pipe 18-extends, this pipe being secured to
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the telescopic member 11. The opening 17 .

is large enough to permit the slow escape
of air from the housing 14 when the steam
enters the housing, as will be explained
later.

The -inlet pipe 2 communicates with the
space below the partition 6 in the extension
3x of the valve casing 8.

From - the foregoing description of tlie
various parts of the device, the operation
thereof may be readily understood.

Steam entering the pipe 2 passes below
the partition 6, thence through the opening
7, and if the valve in the casing 3 is open,
past the valve, through the pipe 4, and into
the radiator. As soon as the steam fills the
radiator, further entrance of steam will
cause it to pass through the pipe 13 and
into the housing 14, where it will give up its
heat to the thermostatic member 15 causing
the expansion of the latter. This will move
the pipe 18 upwardly, thereby causing the
closing of the valve 8 so as to shut off fur-
ther entrance of steam.

As the steam begins to condense and the
radiator grows colder, the thermostatic
member 15 will contract and with the aid
of the spring 12 will cause the opening of
the valve 8, thereby admitting steam. There
is of course an_ alternate expansion and con-
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traction ofkthe thermostatic member which

keeps the radiator full of steam, but closes.

off the supply when the radiator is full.

It will thus be seen that there is little or
no steam which passes out ‘through the re-
turn pipe 20 at the opposite end of the radi-
ator. The automatic device for controlling
the passage of steam into the radidtor, in
no way prevents the manual manipulation
of the valve in the valve casing 8, which is

“accomplished, as-stated above, by means of

the handle 5.

Fhe device is simple in construction. and
positive in operation, and can be very read-
ily applied to radiators of existing type or
to systems of the kinds mentioned.

While I have shown a pipe 18 as being the
connection between the thermostatic mem-
ber 15 and the telescopic member 11, it will
be understood that I use a pipe simply be-
cause the latter is a convenient form of con-
nection, being light in proportion to its
strength, but it will be understood that this
pipe is not intended to establish communi-
cation between these members, but is simply
a means of communicating the movement of
one member to the other, and may be re-

placed by a solid rod or any other suitable

form of connecting member.
I claim:—
1. The combination with a radiator hav-

ing an inlet pipe and a return.pipe, of a-

valve casing communicating with said inlet

pipe and being provided with a valve adapt-

ed to be operated manually, said valve cas-
ing having an extension, a partition within
said extension provided with an- opening,
an auxiliary valve adapted to close said
opening, a steam supply pipe communicat-
ing- with said extension en. the sameside

of the partition as the auxiliary valve, a
housing, a pipe for establishing communica- -

1,201,081

tion with the interior of said housing and
the bottom of the radiator on the end oppo-
site the return pipe, a thermostatic member
disposed within said housing, a rod ar-
vanged to pass through one end of said

“housing for connecting said thermostatic

member with said auxiliary valve, and a
spring disposed in close proximity to said
auxiliary valve for normally keeping the
latter open.

2. The combination with a radiator hav-
ing an inlet and a return pipe, of a valve
casing communicating with said inlet pipe
and being: provided with a - valve adapted to
be operated manually, said valve casing
having an extension, a partition within said
extension provided with an opening, an aux-
iliary valve adapted to close said opening,
a spring for normally keeping said auxil-
iary valve in position to permit free pas-
sage of steam through the opening, a steam
supply pipe communicating with said ex-
tension on the same side of the partition as
does the valve, a housing, means for estab-
lishing communication between the housing
and the interior of the radiator-at the bot-
tom thereof and at the end opposite the re-
turn pipe, a thermostatic bellows disposed

‘within said housing, a rod arranged to pro-

ject through one end of said: housing for
connecting said thermostatic bellows with
the auxiliary valve, said- thermostatic bel-
lows being operated by the passage of steam
from the bottom of the radiator into the
housing, whereby the auxiliary valve is
brought into position to shut off the incom:
ing steam. :
ALBERT P. BROOMELL.
* Witnesses:

H. GorvoN SHREINER,

C. E. HarnisH.

Copies of this patent may be obtainédv fof five cents each, by addressing the “Commissioner of Patents,
Washington, D. c.»
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TED STATES PATENT OFFICE.

ALBERT P. BROOMELL, OF YORK, PENNSYLVANIA.

'AUTOMATIC HEATING SYSTEIL .

1,236,25%..

Specification of Letters Patent.

Patented Aung, 7, 1917,

Application filed March 16, 1914. Seriél No. 824,968,

7o all whom it may concern: .

Be it known that I, Arserr P. BrooMzLL,
a citizen of the United States, and a resident
of York, in the county of York and State
of Pennsylvania, have made certain new and
useful Improvements in Automatic Heating
Systems, of which the following is a speci-
fication. -

"My invention relates to improvements in
automatic heating systems, especially in
those heating systems in which steam is used
as a heating medium of the so-called low
pressure or vacuum. type.

An object of my invention is to provide
means whereby the radiators of a system
may be completely filled with steam, with-
out, permitting any of the steam to escape to
the outér atmosphere through the “ return”
pipe.
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provide a system of the type deseribed, in
which there is no possibility of the steam,
which has once passed: into a radiator, short
circuiting the system, that is to say, work-
ing back into a radiator which might be
shut off, from the return end, and heating
the radiator up. I accomplish the above
named objects by providing a device at the
“return” end of a radiator which regulates
the amount of steam delivered to the radi-
ator: : .

A further object. of my invention is to
provide a thermostatic element which is de-
signed to operate (by means of fluid pres-
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or cutting off the supply of steam from the

latter, the movement of the thermostat be-.
ing multiplied in the valve, so that for a

very slight moverment of\the thermostatic
member the valve will be positively oper-
ated from its open position to its elosed po-
sition ‘or to any position between the two.
Other objects and advantages will appear
in the following specification and the novel
features of the device will be particularly
pointed out in the appended claims. =
My invention is illustrated in:the accom-
panying drawings forming part of this ap-.
plication in which "~
‘Figure 1 is a view of the general arrange-
ment of:the system, certain parts being
shown in section, ] :
Fig. 2 is a side view in detail of the radi-
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.~ ator valve mechanism,
55  TFig.-3 is a section along the line 83—38 of
Fig. 2, . :

A further object of my, invention is to.

sure) a valve at the radiator for turning on-

. Fig. 4 is a section along the line 4=+
of Fig. 2,

Fig. 5 1s a perspective view of the means
for manually operating the valve,

60

Fig. 6 is a sectional view through the _

thermostat,
. Fig. 7 is a front view of the thermostat,
the outer diaphragms being removed,
Fig. 8 is a rear view of the thermostat,
Fig. 9 is a face view of a modified f6rm
of thermostat,
Fig. 10 is a side view of the thermostat
shown in Fig. 9, a portion of the device be-

. ing shown in section,

Fig. 11 is a fragmentary view showing a
portion of the regulating means for the ther-
mostat set forth in Figs. 9 and'10,

Fig. 12 is a diagrammatic view showing a
plurality of radiators connected up to a com-
mon steam pipe and a commeon return pipe.

Referring now particularly to Fig. 6 I
have shown therein a thermostat-comprising
an outer diaphragm 1 and sn inner dia-
phragm 2, the space between these two dia-
phragms being designed to be partially filled
with a volatile liquid. - The edges of these
diaphragms, as will be seen from the draw-
ing, fit over a casing wall 8 which-is secured
to a base plate 4, the latter having lugs 5 by
means of which it may be attached tg' the
wall 6, or other convenient support. -The
base plate is provided with a lower opening
7%, a_central opening 7*, and an upper open-
ing 7o Screw plugs, such as shown at 8,

‘are to be used in connection with the de-

vice in the manner hereinafter set forth. At
one end of the base plate 4 is a lug 9 upon
which is mounted a spring 10, which extends
to the opposite side of the device, being bent

to pass out of the casing and being provided"

at 1ts outer end with a dial plate 11 through

.which a regulating screw 12 extends: The
‘end of this regulating screw is rounded, and
is arranged to bear upon an arm- 13; which I

is carried by the base plate:4.
Disposed ‘centrally of the device on one

side of the spring 10 is 4 shoe 14 which is de- .

signed to bear against the’ diaphragm 2,
while on the opposite side of the spring is a
shoe 15.which bears upon a steel plate 16, the
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shoes 14 and 15, and the steel plate 16 being

secured together by means of a screw 17.
- The base plate 4 is provided with: an .an-

. nular flange 4* upon which -is placed the

outér edge of a circular resilient diaphragm
18, such as rubber or the like. .This dia-

110
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phragm is held in place by means of a ring

19, serews 20 being provided for -clamping

~ the .diaphragm 18 between the ring 19 and

o>

the annular flange 4*. The space between
the diaphragm 18 and the base plate 4 is
designed to be filled with a fluid, as herein-

after explained.
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Referring now to Figs. 2 to b inclusive I
have shown therein a radiator valve which
comprises a valve casing 21 having a valve
seat 22 arranged to receive a valve 23. The
latter is provided with a valve stem 24 and
secured to the valve stem by means of a
screw 25 is a throttling lug 26, which, as
will be readily seen, partially closes the
opening .controlled by the valve. This lug
is removable, and a larger one or a smaller
one may be substituted in lieu thereof,

. thereby regulating the amount of steam

20

25

which-is permitted to pass when the valve
is open. The amount of steam will, of
course, depend upon the size of the radiator,

and by making use of the proper sized"

throttling lug 26, the admission of steam, to
a. certain- extent, can be controlled for a
particular radiator. The valve stem 24 ex-
tends through a chamber 27, which contains

a packing 28 at its lower end, the packing-

- being pressed upon by a spring 29 whose
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upper end bears against a head 30 secured to-

the valve stem. _ _
Carried by the walls of the chamber 27
are the webs 31.- As will be seen from Fig, 3

there are two diaphragms, an inner dia-.

phragm 32 and an outer diaphragm 33. The
inner diaphragm engages a heat insulating
plate 34 such as fiber or other suitable ma-
terial, carried by the head 80." The edges of
the outer and innér diaphragms are clamped
between- a ring 37, carried by the webs 81,
and a cover 85, by means of screws 86 or
other suitable fastening devices, As will
be seen from Fig. 2 this cover is provided
with downwardly extending flanges having
cam surfaces 35* on its lower edge. The
head 30 is revoluble in the walls of the
chamber' 27, and is provided with arms 88,
which extend downwardly, outwardly, and
are then bent upwardly, as shown in Fig. 5:

As will be seen from Iig. 2, thesé arms are-

designed to engage the cam surfaces 35*, so
that by turning the armis the head 80, and
hence the valve 23, may be forced down-

- wardly or be permitted to rise by the action

" 55
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of the spring 29, depending upon the direc-

“tion in which the arms are turned.
Refefting now to Fig. 1, 39 denotes a -

radiator whose inlet 40 is connected with the

outlet, 41 of the valve casing, shown in de-’

tail in Fig. 8. The outlet 42 of the radiator

"is connected with the “return” pipe 43, by
means of a casing 44. The Jatter has. dis-,

posed within it a closed receptacle 45 made
of heat conducting material.and containing
a very volatile fluid 46. The upper end of

1,286,257

the receptacle communicates by means of 2
pipe 47, with the inlet 52.in one of the webs

31. This in turn communicates with a space -

58 between the outer diaphragm 33 and an,
inner diaphragm 32. The openings 7* and
T are for the purpose of connecting the
thermostat to the radiator valve by means
of a tube such as that shown at 51, see
TFig. 1. Iither one of these openings 7 or
7° may be used. If the tube s unexposed,
the lower opening 7* is used and the cen-
tral opening 7* is plugged. If the connect-
ing tube is run concealed behind the plaster,
the opening 7* is plugged and the tube or
pipe 1s connected with the opening 7. It
will be noted that the pipe 51 communicates
with the inlet 48 in one of the webs 31, see’
Fig. 8, this inlet communicating in turn
with the space 49 between the outer dia-
‘Phragm 33 and the cover 35.

From the foregoing description of the
various. parts of the device, the operation
thereof may be readily understood.

The thermostat, which I have denoted in
general by T in Fig. 1, is secured in position
and the apparatus is connected up, as de-
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seribed. The screw plug 54 in the radiator °

valve (see Fig. 3) is removed, and a stand
pipe, of sufficient height to reach slightly
above the level .of the opening 7¢ at the top
of the thermostat (see Fig. 6), is inserted

- in the opening from which the screw plug'54

was withdrawn. A suitable liquid such as
water diluted with alcohol, light oil, or other
non-freezing liquid, is now poured into the
stand pipe and allowed to flow into the space
49 above the diaphragm 38, and through the
pipe 51 into the space between the dia-
phragm 18 of the thermostat and the base .
plate 4. When the liquid appears at the air
hole, ¢, the air will have been forced out..
The hole 7¢ is now plugged up, and the
parts all being air-tight it will now be.pos-
sible to remove the stand pipe from the hole
in the top of the valve and to insert the
screw plug 54 ‘without losing any of the
liquid. ‘

The thermostat may be set by turning the
knob 55 to which a hand or pointer 56 is
attached to the proper temperature indi-
cated on the dial 11.” Upon the position of
this screw will depend the pressure of the
shoe 15 upon the steel disk 16, which bears
upon. the diaphragm 18. .

Consider now- the conditions with the
thermostat set—say 4t 70°, and the radiator
valve 23 wide open. ‘Steam is'being supplied
to'the radiator 39 from the steam. pine 59
and as the temperature of the room rises the
liquid in the. therinostat between the *dia-
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phragms 1 and 2 expands and tends to exert:

pressure on.the diaphragm 18, through the

medium of the shoes 14 and 15. -This will

‘tend to force the liquid out of the thermostat °
‘and through the pipe 51 into the space 49

130°
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above the outer diaphragin, thereby crowd-
ing the latter downwardly against the inner

diaphragm and forcing the valve stem -

downwardly, and bringing the valve in po-
sition to shut off the steam. - When the tem-

perature falls the diaphragms 1 and 2 of the -

thermostat will tend to come together and
the spring 29 of the radiator valve will tend
to force the diaphragms upwardly and thus
force the liquid out of the space 49 and back
into the thermostat. The action of the

" spring 29 will open the valve 23 and again

15

20

25

30

permit-the steam to enter the radiator. It
will thus be seen that the action of the valve

23 depends upon the temperature and is

automatic.

Let us-consider now the means by which:
the steam in the radiator is prevented from
wasting through the réturn pipe. As has

been. before stated, the retainer 45. at the-

end of the radiator is made of conducting
material, so that when the steam begins to
enter the casing 44 which surrounds the re-
ceptacle 45 the liquid within the receptacle
which is very volatile begins to boil and
the vapor will pass up through the pipe 47
and into the space 53 between the two
diaphragms, forcing the inner diaphragm
downwardly, thereby closing the valve 28 and
préeventing the entrance of more steam. It

*will be observed that this is dome without

35

disturbing the relative amounts of liquids in
the thermostat and in the space 49 between
the outer diaphragm and the cover 35 of
the radiator valve. When the steam stops

coming into the casing 44 the liquid within'

the receptacle 45 will cool off and the vapor

- pressure will be relieved, thereby opening

‘40

_.through the return pipe, while at the same

45
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the wvalve .and permitting more steam to-

enter. ' By this- arrangement the steam is
automatically - prevented from escaping

time. the radiator is kept filled with steam,

‘'so that every bit of air has been discharged

from the radiator, leaving no dead air space.
Since there is no steam in' the return pipe
there is no danger of a short circuiting of
the system, that is to say, there is no danger
of the steam working back into a radiator

“which ‘might be shut off and heating the.
radiator up again. Thus in Fig. 18 the ra- .

diators-A and B are both connected to the

_steam pipe 59 and -to the return. pipe 43.-
‘Now.the radiator A may be shut off, while
the radiator B may be receiving steam.’ My.
~invention would prevent the. passage of

~-steam from the return pipe 43 up into the

60
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radi’afor A, and thereby heating the radia-
tor A. : . :
It will be observed that the coil spring 29
serves the double function of moving the
valve 23 and also of compressing the pack-
ing 28, thereby insuring against leakage.
The heat insulating cover 84 prevents the
destruction of the inner diaphragm 82 from

e

the heat of the head 30 of the valve mecha-

nism.
At times it is desirable to close the valve
manually and to do this it is only necessary

to turn the arms 38 to the right. This wiil

cause them to come into engagement with
the eam surfaces 35, thereby forcing the
arms, together with the head 30, and. the
valve stem, downwardly, thus bringing the

valve upon its seat and shutting off the flow

of steam. To open the valve the arms are
rotated to the left.

In the ordinary automatic heat regulating
systems, it is not possible for the occupant
cf the room to tell whether or not the radi-
ator is open except by feeling the radiator
to find out whether it is hot or cold. It
semetimes happens that there is no steam in
the supply mains of the heating system.
The room may be uncomfortably cold and
the occupant of the room, not knowing that
there is steam in the supply mains will con-
clude that there is something wrong with the
automatic regulating device and will prob-
ably think that the radiator valve is shut.

“This leads to complaint, to tampering with

the apparatus, and to dissatisfaction. With
the present system one can always tell
whether the valve is shut or closed by ob-
serving the position of the arms 38 with re-

‘spect to the edge of the cover 35. Ordi-

narily these arms are turned so that with
the valve open they are as far to the left as
they can- go, 7. e., at the angles o—a’ re-
spectively made by the inclined edges of
the flange of the cover 35. Any movement
of the valve toward its closed position will,
of course, cause the arms to move. down-’
wardly away from the edge of the flange,
thereby indicating plainly the position of
the valve.

A very slight movement of the thermo-
stat diaphragm 18 will cause a multiplied
movement of the valve 28. This is due to
the fact that the area of the diaphragm in
the thermostat is considerably larger than
that of the diaphragm of the radiator valve,
In practice the area of the diaphragm of
the thermostat is four times that of the area
of the one on the valve, so that a very small
movement—say one-sixteenth of an inch—
in the thermostat will move the valve stem
one-quarter of an inch, thus closing it en-
tirely. By this means I secure a multiplied
movement without using levers or other de-
vices which tend to render the device more
complicated. and ‘unsatisfactory because of
the friction which might be present. -

In Figs. 9 and 10, I have shown a modi-
fied form of thermostat in which a base
plate 61 is secured to the wall or other con-
venient support, and is provided with bolts
or other suitable securing means 62, which
hold a front plate 63. Carried by the latter
is an expansion member 64 in the form of a
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" bellows made of brass or other suitable ma-

o

10

terial and designed to be filled with a vola- |

tile liquid which vaporizes at low tempera-
ture. A second bellows 65 is carried by the
plate 63. At 66 I have shown a T-shaped
lever, which is pivoted at 66%, and which is
provided with an arm 66* arranged to. bear
cn one end of the bellows 64, and an arm
66 arranged to bear on the end of the bel-
lows 65. As will be seen from Fig. 9 there
is a branch arm 66° which bears on the end

* of a spring 67 whose pressure may be regu-

15

20

lated by a screw 68 passing through the plate
63. The outer end of the arm 66 extends
through a slot 69 in the front plate 63, and
is provided with a central notch 662 The
upper end of the slot 69 has a legend “Shut,”
while the lower end has a legend “Open.”
It will thus be seen that I have provided
a heating system of the low pressure or
vacuum type in which great economy is ef-
fected owing to the fa¢t that little, if any,

" steam is permitted to pass out through the

.2
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30
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return pipe into the atmosphere. This T
accomplish without interfering with the free
flow of steam into the radiator. The radi-
ator, being full of steam, works at its
greatest efficiency. The provision of means
for indicating whether or not the radiator

" valve is open or shut I also regard as an

important feature. While I have stated that
the bellows are preferably made of brass, it
will be understood, of course, that any suit-
able material might be used. . The dia-
phragms also might be made of other suit-
able material than rubber, without depart-
ing in the least from the spirit and the scope
of ‘the invention.

I'desire to call partieular attention to the

fact that in this system the means for pre-

1,286,257

venting any steam from escaping into the
return pipe is accomplished, while at the
same time providing a .return opening of
full size. In the ordinary means for pre-
venting steam from getting into the.return

line the opening from the radiator at the

return end is very much contracted and is.

never opened except slightly. This results
in the opening oftentimes being clogged. up
with a slight amount of sediment which is

‘discharged from the radiator. Obviously no

such contingency may happen in the present
instance because of the full size opening.

T claim: .

In a steam heating system, a radiator, a
steam pipe, a valve casing connected with
said steam pipe and said radiator, valve
mechanism in said valve.casing for control-
ling the admission of steam from said steam
pipe into said radiator, said valve mecha-
nism comprising a main valve controlling

means and an auxiliary valve controlling =~

means, a thermostat operatively connected
with said main valve operating means for

_operating the latter at a. predetermined tem-

perature, means including a thermostat dis-

50

4

55.

posed at the return end of the radiator for .

operating said auxiliary valve controlling
means independently of said first named
thermostat, manual means for operating the
valve independently of either of the ther-
mostatic means, said manual means compris-
ingran arm rigidly secured to the valve stem,
ard a cam surface carried by the valve cas-
ing and arranged to be engaged by the arm
for moving the valve toward its seat.
ALBERT P. BROOMELL.
Witnesses: L

R. P. Brownx,
Wwn. H. Kous.
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SPECIFICATION forming part of Letters Patent No. 603,169; dated April 26, 1898,
Application filed September 29, 1897, Serial No, 653,628, (No model.)

To all whom it may concern:

- Be it known that I, ALBERT P. BROOMELL,
of York, in the county of York and State of

Pennsylvania,haveinvented anew and useful
Improvement in Multiple-Tube Water-Heat-
ers, (known to the engineering trade as “fuel-
economizers,”) of which the following is a
specification.

Myinvention isin the nature ofan 1mp1 oved
multiple-tube water-heater designed for the
purpose of economizing fuel. Tt is well un-
derstood that every heat unit which escapes
with the products of combustion from a fur-
nace is a heat unit lost.

My invention provides a means for saving
aportion of these heat units by utilizing them
to heat the feed-water:. - Devices intended to
accomplish this result have been heretofore
provided which were located in a chamber ai-
ranged in the path of the products of com-
bustlon from the furnace to the stack, and
which devices consisted of a series of .tubes
through which the feed-water was passed,
while the hot gases, smoke, and produects of
combustion circulated between them.

. My improvements consist in a peculiar con-

struction and arrangement of valve by which
the water may bemade totravel quickly and in
a comparatively straight course through-the

heater from the inlet to the outlet or be made’

to follow a long and winding passage there-
through, as may be desired.

It a.lso consists in the peculiar construction
and arrangement of the couplings of the pipe-
sections for joining them together in a simple
and practical manner, and one which faeili-
tates cleaning, as will'be hereinafter fully de-
seribed. .

Figure 1 is a vertical transverse section
through the heater. Fig.2 isaside view with
the outer wall partly broken-away and parts
of the pipes in section.
vertical section through one of the coupling~
sleeves of the header-pipes. Fig. 4is a top
view of this coupling. Fig. 5 is-a section on
line 5 5 of Fig. 3, and Fig. 6 is'a perspective
detail of one section of the multiple valve.

In the drawings, Figs. 1 and 2, X represents
the brick wall forming the chamber within
which the water-heater is located and through
which the hot products of combustion are com-
pelled to circulate. ‘This heater consists of a

Fig. 31is an enlarged

great many series of water-circulating pipes.
Each series consists of a number of vertical

parallel pipes A, Fig. 1, which at their upper 55

ends are jointed to a horizontal cross-pipe C,
which I may call the ‘“top header-pipe,” and

-at their lower ends are joined to a horizontal

cross-pipe B or bottom header. Multiples of
ranged side by side throughout the length of
the chamberand maybeextendedindefinitely.
Each of theseries A B Cis coupled to theadja-

-cent series for open communication by a spe-
cial construction of header-coupling. The bot-* 65"
tom header B, Figs. 3, 4, and 5, has cast upon’

its lower side, outside of the inclosing wall, a
flanged sleeve b in open communication with
the header, while the end of the header isleft

‘open and provided with a detachable cap or

cover b, secured in place by T-headed bolts
b% engaging with lugs 5% D%, cast on the end
of the header-pipe.. The flanged sleeves b of
the header-couplings have at their ends both
inside flanges b%, forming valve seats or par-
titions, and outside flanges b3, by which the
abutting sleeves of ‘adjacent header-coup-
lings are bolted together to make a continu-
ous water-conduit along the lower edges of
all the header-pipes.

Within the continuous conduit formed by
the abutting sleeves when bolted together I
arrange & pecuharly constructed multlple
valve, composed of a series of sections like
that shown in- Fig. 6. This consists of two
end disks m m, connected together by three
(more or less) parallel bars m' m' m/, which
unite the two end disks at points near their
peripheries. These end disks have central

these vertical and horizontal pipes are ar- 6o

70
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85

holes to-receive bolts m? which connect the go

disk of one section to that of the next section
in longitudinal alinement, the multiple valve
being composed of a series of these connected
seemons The end disks of the sections are

spaced apart a distance equal to twice the 95

length of the coupling-sleeves of the header,
and the diameter of these end disks is just
equal to or a trifle less than the diameter of
the opening through the internal flanges of
the coupling-sleeves, so that the disks of the
multiple valve may readily pass through and
be stopped in the plane of these ﬂannes
(which act somewhat like valve-seats) to cut
off communication between the several eoup-
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ling - sleeves, headers, and their attached
series of pipes. The end of the multiple
valveis connected Lo arod R, passing through
a stuffing-box to the exterior and there at-
tached to a hand-lever R' for operating the
valve with a longitudinal sliding movement.
This valve for the lower header-pipe has a
counterpart in the upper header - sleeves c,
worked by lever C', the set being constructed,
arranged, and operated in the same manner
as the lower one.

The purpose and operation of these multi-
ple valves are as follows: Whenever the lever
R’ is thrown to the position shown in full
lines in Fig. 5, the disks of the valve occupy
a position between its seats or the internal
flanges at the ends of the sleeves, and water
may pass freely through the pipe formed by
these abutting sleeves and through the head-
ers and their vertical pipes without hindrance
or deflection, being free in such case to fol-
low its own course, which would be a more or
less straight course from the inlet to the out-
let of the water-heater; but when the lever R’
is shifted, as shown in dotted lines, the disks
of the multiple valve are shifted toa position
in the plane of the internal flanges b* and
close the openings in the same at every alter-
nate joint between the sleeves, (the valve-
disks being twice the distance apart that the
said joints are.) Now (see Fig. 2) if the sec-
tional pipe of the lower header has its valve
adjusted tostop up itsopenings 1 and 3, and
the sectional pipe of the upper header hasits
valve adjusted to stop up itsopenings 2and 4,
as indicated by the dotted position, it will be
seen that the water entering the first header
below cannot pass to the second header below
on account of the closure of the opening be-
tween by the valve-disk at [, and therefore
the water rises through the first series of
pipes to the top, and then it passes to the top
header of the second series of pipes, and not
being able to pass direet to the third top
header on account of the closure of the valve
at valve-seat No. 2 it descends in the second
series of pipes and passes from the header at
the bottom to the next header, (which is not
closed on account of the valve-disks being
twice as far apart as the openings or valve-
seats,) and thereitencounterstheclosed valve
of the third joint at its lower header and is
again directed upwardly. In thisway it will
be seen that the water is made to go up one
series of pipes, down the next, up the third,
and so on, pursuing a very long and winding
course through the header, that gives a pro-
longed exposure to the influence of the hot
gases to secure the absorption and utilization
of the heat units.

This valve construction, it will be seen,
allows the change from a relatively straight
and direct passage of the water toa long and
winding course tobe quickly and conveniently
made.

The merit in having the sleeves cast on the
lowerside of the lower header and upper side

of the upper header is that it puts them in a
convenient position for coupling and connect-
ing them outside the wall of the casing, and
at the lower header it also secures the very
important result of leaving the ends of all the
headers with a place for the little doors or
closing-plates b’ in alinement with the body
of the header-pipes for convenience in insert-
ing a scraper for cleaning out sedimentary
deposits which accumulate from time to time
in the lower header.

As the multiple valve is adjusted back and
forth it will be seen that its three longitudi-
nal bars form guides that rest against thein-
ner edges of the internal flanges and insure
the centralization of the valve-disks and the
proper registration of the same with their
openings or seats.

By removing the terminal head of the last
sleeve it will be seen that the entire multiple
valve may be easily slid out endwise.

One great advantage of this construction is

that any one of the series of pipes may be

taken out for repairs without disturbing the
others.

At the top part of Fig. 2 are shown a set of
sceraping devices for cleaning off deposits from
the exterior of the pipesand keeping the sur-
face clean for the absorption of the heat.
Pairs of secrapers I' I are attached to the op-
posite ends of a chain ¢, which passes overa
pulley E, keyed to a worm-wheel ¢ These
worm-wheels engage with worms e on a shaft
E', and the shaft is given a slow revolution,
first in one direction and then in the other,
and works continuously to cause the scrapers
to rise and fall over the tubes. These clean-
ing devices, however, form no part of my in-
vention, and I make no claim to the same.

To facilitate the cleaning of the pockets of
the sleeves under the multiple valve, I em-
ploy in each sleeve a brass blow-off plug p,
and blow-off valves V are also arranged at
suitable intervals along the valve-casingsand
either connected with a blow-off pipe P or ar-
ranged to discharge into the air, as may be
desired.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. Header-pipes for connecting with a se-
ries of circulating-pipes at right angles, said
header-pipes having formed on theirendsand
on one side of their longitudinal axes shor
flanged sleeves in open communication with
the header - pipes, the said sleeve of each
header-pipe being offset to one side of said
pipe and arranged at right angles to it, to
form when joined together a continuous con-
duit, and the end of said header-pipe being
provided with an opening and detachable cap
giving direct access to the header along its
longitudinal axis and outside the said sleeve,
substantially as and for the purpose de-
seribed.

2. The combination of a series of circulat-
ing-pipes, two sets of header-pipes joining
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ontotheirendsand having each a common con-
duit at right angles to the headers, formed by

sectional offsetting sleeves arranged at right. |-

angles to the headers and bolted together,
multiple valves arranged in these two con-
duits to close communication between the se-
ries of pipes alternately at opposite ends to
direct the water through them, either without
interruption, orwith a winding and prolonged
course, and detachable caps arranged at the
ends of the lower headers above the valve-
conduit, substantially as described.

3. Themultiple valve comprising end digks
connected by longitudinal parallel bars ar-
ranged at the periphery of the disks, said end
disks being perforated centrally and connect-
ed by bolts; in combination with- a conduit

-or casing having inwardly-projecting flanges

sustaining said valve, substantially as and for
the purpose described.

4. The header-pipes having at ornear their
ends offsetting sleeves whose longitudinal
axes are at right angles to that of the head-
ers, said sleeves having both external and in-
ternal flanges, and said external flanges be-
ing bolted together, and the internal flanges
forming valve-seats, and the multiple valve
having a series of disks connected in longi-
tudinal alinement and arranged to be simul-
taneously adjusted between the flanges, orin
the plane of the flanges, substantially asand
for the purpose described. .

ALBERT P. BROOMELL.

Witnesses:

JoHN F. SPRENKEL,
WM. J. GEMMILL.
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ALBERT P. BROOMELL, OF YORK, PENNSYLVANTA.

8TEAM HEATING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 650,778, dated Ma;; 29, 1900,
Bppliontion filed February 6, 1900, Serlal No, 4,046, (No model.)

To @1l whom it may concern:

Be it known that I, ALBERT P. BROOMELL,
of York, in the county of York and State of
Pehnsylvama, have invented a new and use-
ful Improvement in Steam Heating Appara-
tus, of which the following is 4 bpeclﬁca{,ion

My invention is an improvement in steam
heatingapparatushaving for an object to pro-
vide, first, a steaui- heatmv system by which
it is poss1ble toregulate tlie amount of steam
admitted to each radiator and to hieat each
radiator all or part of tlie way over, as re-
quired; second, a system in which all radia-

tors are open to the atmdsphere, the heating |

being accoinplished by the circulation of
steamwwhoutpwssure through the radiators;
third, a system in which no alr-valves are re-
quired on the radiators; fourth, a $ystem in

_ which itis impossible for water to accumulate
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in theradiators; fifth, 4 system that will work
absolhtely noiseless; sixth, a system that can
be installed with the use of much smaller pipes
than ordinarily used, and, seventh, a' system
in which areprovided means whereby the pro-
duction of steam in excess.of the demand will
control the damper of the boiler-furnace and
will further automatically operate relief de-
vices, whereby the water of condensation will
be returned to the boiler, whereby the shut-
ting off of steam from the radiators will au-
tomatleally open a vent from such mdmtoxs
to the atmosphere.

The invention consists in certain novel con-
structions and combinations of parts, as will
be hereinafter described and claimed.

In the drawings, Figure 1 is a sectional ele-
vation of a building presenting in somewhat
diagrammatic form a heating apparatus em-
bodying my improvements. Fig. 2 is an ele-
vation of the boiler and parts dlrectly asso-
ciated therewith. Fig. 8isa side view, partly
broken away in sectlon of a receiver pro-
vided with my improvement.s. Fig. 4 is a
cross-section on about line 4 4 of Fig. 3, and
Fig. 5isan end view of theradiator feed-valve.
Fig. 6 is a vertical longitudinal section. Fig.
7 is a top plan view, and Fig. 8 a horizontal
section, of the radiator-valve.

The boiler A may be of any suitable form

50 of steam-heating boiler, preferably one hav-

ing a low water- Tine. Thesteam supply pipe
or feed pipe B is connected ordinarily at the

'but not necessauly, at the top thereof.

usual point of outlet of the boiler ahd is ex-
tended in suitable directioris and connected
by branch pipes C with the heating-radiators
D, eonnecting with such radiator, plefela}i‘lgf,

e
feed-pipes connect with the radiators through
the medium of the valves E. {Shown in Fw
1 and in detail in Figs. 5 to 8, inclusive. 5
This vdlve Eis deswned to admit any desired
amount of steam to the radiator and will be
more. fitlly described hereinafter.

The retirn-pipes I lead fiom the radiator

back t6 what I term the ““receiver” G. The
receiver G is shown in detail in I‘lcrs 3and 4,
and in practice is arranged above the water-

line of the boiler and prefelably above -th

steam-space thereof. As shown in Figs.
and 2, T form the receiver preferably With
glass sides G, so its intérior is exposed to
view, and it 1§ contriected. by a pipe & with
the boxler below the water-line of the latter
and is supplied with a gage G®to indicate by
the height of water the pressure in the boiler,
gl‘aduations being provided on the pipe G* or
otherwise to indicate the degree of pressure of
steam by the height of water in the said pipe.

70

At its top the receiver G is provided with -

openings I for the return-pipes F and with

-an-opening H' for the waste-pipe H, leading

to the condensing-radiator I.. The bottom
of the receiver is tapped for the connection
of the pipe G* and also to receive the relief-
pipe J, which opens into the steam-space of
the boiler. The pipe J is extended within
the receiver and has its upper or discharge
end arranged above the normal water-linein
the receiver. .This pipe J is controlled by
the safety or relief valve K, provided with
and arranged for operation by the float K/,
which float is arranged in the receiver Gand
for operation by any excessive rise of water
in said receiver.

The float L operates in the receiver G and
is carried on an arm or lever I’ on a shafs 12
carried through a stuffing-box L2, and havmw
an arm L%, connected by chain L9 with a dam-
per M, which regulates the fire in the steam-
boiler furnace. When the water rises in the

receiver @, it will lift the float L, which move-
ment of the float closes the damper to a de-
gree relative to the height to which the float
L may rise, the damper moving gradually

90
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toward closed position until it is entirely
shut. If the water continues to rise in the
receiverafter the damper M is shut, the relief-
valve will be opened by the rise of its float
and the pressure in the boiler will be relicved
in the manner more fully desecribed herein-
after.

The condensing-radiators I, of which there
may be any desired number, are connected
by a pipe II with the receiver and by a pipe
1" with a condensing head or drum I', placed
in the attic or above the roof or otherwise
suitably located.

The boiler has a glass gage A’ te indicate
the height of the water within it.

‘When no steam-pressure is on the boiler,
the water in the glass gage A’ on the boiler
and in the glass gage G? attached to the re-
ceiver G, will stand at the same level. After
fire is made in the boiler and steam gener-
ated and before any appreciable pressure is
produced the steam will pass out through
the main supply-pipe and will be discharged
into the radiators in such quantities as the
valves B will permit. After the radiators
are heated from end to end should there be
any steam escaping back through the return-
pipes I¥ this steam will be discharged into
the receiver, and from this receiver the sur-
plas steam thus discharged will pass into the
condensing - radiator, where it will be con-

densed into water and returned to the re- |’

ceiver, from which point it will, of course,
return to the boiler. If there is sufficient
firein the boiler to produce a pressure, it Wwill
naturally prevent the water of condensation
from returning to the boiler until this water
has accumulated in the pipe leading from the
receiver to the boiler to a sufficient height to
overcome the equilibrium, when it will flow
into the boiler by gravity.

In the event of sulficient pressure aceumu-
lating in the boiler to lift the water into the
body of the receiver the water will come in
contact with float L and will 1ift this float,
and as soon as the float . is moved upward
the damper M will begin to close,which move-
ment will continue until the damper is en-
tirely shut. If steam continues to increase
in pressure after the damper is shut, the wa-
ter will continue to rise in the receiver G un-
til it reaches the float IU, attached to the re-
lief-valve I, and will lif the relief-valve from
its seat, discharging steam from the steam-
space in the boiler into the receiver, from
which point it will pass through the pipe II
on top of the receiver G into the condensing-
radiator I above. In the event of the con-
densing-radiator not having sufficient surface
to condense all the steam that may discharge
into it from therelicf-valve thesurplus steam
will pass up the pipe IT, connected to the top
of the condensing-radiator, and into the con-
densing-head ', thesurfacein which condens-
ing-head will be ample to condense all steam
that may reach that point.

The valve E is so constructed as to admit

O and its spring and handle devices.

steam to any desired degree to the radiator
and to open a vent to the atmosphere when
it is adjusted to entirely cut off steam from
theradiator. DBy this valveany desired quan-
tity of steam can be admitted to the radiator,
heating the radiator to such a degree as may
be necessary to warm the room in which itis
placed and making it possible to regulate the
temperature of the room to any desired point.
As the radiators are open to the atmosphere
through the return-pipes and the condensing-
radiator, they do not require any air-valves,
and the radiators also being open to the at-

-mosphere malkes it possible to circulate steam
through them without any pressure on the.

boiler, and there will be no possibility of wa-
ter accumulating in the radiators. "The con-
struction of the valves E is best shownin Figs.
5 to 8, inclusive.. The valve includes the
casing, having a head E', provided with a se-
ries of sockets K for the stop-pin and an open-
ing K? for the valve-stem, the seat Ef having
feed-ports 1, 2, 3, and 4 for the steam and an
air-port 5 for communication with the atmos-

phere, nipples 6 and 7 for connection respec- -
I > 11pp

tively with the steam-feed pipe and with the
radiator, the valve proper, N, having a non-
cireularsocket O' for the stem O, and the stem

valve N fits on the seat E!and is provided
with the series of ports N’ N? N® N¢, which
may be turned to register, respectively, with
ports 1, 2, 3, and 4 when the valve is fully
opened or to open any desired ones of the
said ports 1,2, 3,and 4 to any desired degree.
When the valve is in the position shown in
Irig. 8, the steam-ports 1, 2, 3, and 4 are closed
and the port N'is in full register with the
port 5, opening communication with the at-
mosphere, breaking the vacuum, and pre-
venting a suction of water from the return-
pipe. 'Thisisthe position of the valve shown
in Iigs. 6 and 8. If now the valve be moved
one point to the right, the port N* will regis-
ter with and open the feed-port 1, the aiv-port
5 will be closed, and steam will be fed through
the port 1 to the radiator. Another step of
the valve will open ports 1 and 2, and so on,
until the full head of steam is admitted.
The stem O fitsatits lowerend in thesocket
O’ and extends upward through an opening
O in the head-plate I¥, being provided be-
neath said plate with a packing portion or
shoulder O% and with a spring O, bearing be-
tween the same and the valve-plate and op-
erating to press the valve to its seat and the
portion O® tightly up against the head-plate
1. On the stem above the head-plate I se-
cure the arm I, having near its outer end the
handle I, which has a limited longitudinal

movement in thearm and has the stop-pin P?,

which can be set into any one of the sockets
B2 to hold the valve in any desired adjust-
ment. The onter end of the arm P is sock-

eted and receives a screw 5, by which the
handle can be locked in any one of the sock-
ets E% and a cross-pin P* limits the npward
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movement of the handle and prevents its be-
ing pulled out of the arm P. " The operation
of the valve will be readily understood from
the foregoing.

My system permits the use of much smaller
supply and return pipes than those ordina-
rily employed.

In the event of the fire being neglected and
too much steam - pressure being produced
there is no possibility of low water in the
boiler, since even if the safety-valve should
blow for a long while the water will all be
condensed in the condensing-radiator and con-
densing-head and will return to the boiler by
gravity, keeping the proper water-supply in
the boiler at all times.

The valve illustrated in Figs. 5, 6,7, and 8
forms the subject-matter of aseparate appli-
cation for patent, Serial No, 9,275,filed in the
United States Patent Office March 19, 1900.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In a heating apparatus the combination
of the boiler, the steam and return pipes, a
receiverreceiving the discharge of the return-
pipes and located above the water-line of the
boiler, a connecting-pipe forming an unob-
structed passage between said receiver and
the boiler below the water-line in the latter,
a steam connection between said receiver and
the boiler, a valve controlling such connec-
tion, and a float in the receiver for econtrol-
ling said valve.

2. Inaheating apparatus the combination
of the boiler, the steam and return pipes, a
receiver above the water-line of the boilerand
connected with the boiler below its water-line,
damper devices, a float in the receiver for op-
erating said damper, a steam connection be-

‘tween the receiver and the boiler, a valve for

controlling said steam connection and a float
in the receiver for operating said valve.
3. In a heating apparatus the combination

with the boiler and damper of a receiver for.

the water of condensation, the return-pipes
for discharging such water to said receiver,
connections between said receiver and the
boiler, a float in the receiver, devices whereby
the said float may operate the damper, a steam
connection between the boiler and receiver
and means in the receiver for operation by the
water therein, whereby to econtrol such steam
connection.

4. The combination of the boiler, the dam-
per, the steam-circulating pipes, leading from
the boiler, the receiver, the return-pipes lead-
ing to the receiver, a pipe connection between
the receiver and thé boiler below the water-
line of the latter, the steam-pipe connecting
the steam-space of the boiler with the receiver

and extending upward within such receiver,
the valve and its float within the receiver for
controlling such connecting steam-pipe, and
the float in the receiver and connected with
the damper by which to operate such damper.

5. A heating apparatus having a boiler, a
receiver for the returned water of condensa-
tion, a steam-pipe connecting said receiver
with the steam-space of the boiler, a float-op-
erated valve controlling the said steam-pipe
and an unobstructed water connection be-
tween the receiverand the boilersubstantially
as set forth.

6. The combination of the boiler, the re-
ceiver connected with said boiler below the
water-line in the latter, a steam connection
between the boiler and receiver, a float-oper-
ated valve controlling such steam connection
and arranged for operation by the water in
the receiver, the damper, the float in the re-
ceiverforoperatingsaid damper, the condens-
ing-radiator connected with the receiver, the
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connecting:pipes and the heating-radiators

provided with a feed-valve arranged to open
a vent to the atmosphere when it is adjusted
to shut off steam from the radiator substan-
tially as set forth. . :

7. Theapparatusherein described compris-
ing the boiler, the receiver, connections be-
tween the boiler and receiver, such connec-
tions communicating with the boiler below its
water-line, a steam connection between the
boiler and receiver, a valve controlling such
connection, a float for controlling such valye,
such float being arranged for operation by the
water in the receiver, the damper, a float in
the receiver for operating the damper, the
heating-radiators provided with feed-valves
arranged to open a vent to the atmosphere
when adjusted to shut off steam from the ra-
diators, and connecting-pipes substantially
as set forth.

8. In an apparatus substantially as de-

scribed, the combination with the boiler and_

a receiver above the water-line of the boiler
and connected with such boiler below its wa-
ter-line, of damper devices, a steam connec-
tion between the receiver and the boiler and
independent floats arranged in the receiver
and connected with and adapted to operate
the damper devices and the controlling-valve
for the steam connection, and the controlling-
valve substantially as set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

ALBERT P. BROOMELL.

Witnesses:
WM. J. GEMMILL,
Wwu. J. Kuntz.
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No. 9,275, (No model.)

To wll whoin it may concern:

Be it known that I, ALEERT P. BROOMELL,
residing at York, in the county of York and
State of Pennsylvania, have invented a new
and useful Improvement in Valves, of which
the following is a specification.

My invention is an improvement in valves,
and while the valve is capable of a certain
general application it is especially designed
and adapted for use in connection with a
steam-heating system,as deseribed in a former
application for patent filed by me February
5, 1900, Serial No. 4,046, and of which this is
a divisional application. In the said steam-
heating system it is desirable to open a vent
to the air when the steam isshut off from the
radiator, and therefore the valve forming the
subject of the present -invention is adapted
to vent to the atmosphere when it is adjusted
to close or shut off the port leading to the
supply. '

The invention consists in certain novel con-
struetions and combinations of parts, as will
be hereinafter described and claimed.

In the drawings, Figure 1 is an end eleva-
tion, Fig. 2 a vertical longitudinal section,
Tig. 3 a top plan view, and Fig. 4 a horizon-
tal section, of a valve embodying my inven-
tion.

The valve, as shown, comprises the casing
having a head E', which is provided with a
series of sockets E? for the stop-pin and with
an opening E° for the valve-stem. Below and
in line with the head E', I provide the valve-
seat, which is provided with the feed-ports 1,
2, 3, and 4 for the steam or other medium and
with an air or venting port 5 for communica-
tion with the atmosphere. The casingisalso
provided with a nipple 6 for connection with
the pipeleading from the source of supplyand
with a nipple 7, which connects with the radia-~
tor or other part to which the steam or other
medium is to besupplied. Nowin operation
the steam orother medium flowsinto the valve
through the nipple 6 and thence out through
the nipple 7 when the valve proper is ad-
justed to feed steam or other medium to the
radiator or other device.

Thevalveproper,N,isprovidedinits upper
side with anon-circular socket O' for the stem
0. The valve N fits upon the seat E¢and is

provided with the series of ports N’, N?, N3,
and N* which may be turned to register, re-
spectively, with the ports1, 2, 8, and 4 when
the valve is fully opened or to open any de-
sired ones of the said ports 1, 2, 3, and 4 to
any desired degree. When the valve is in
the position shown in Fig. 8, the ports 1, 2,
8, and 4 are closed and the port N’ is in full
register with the port 5, thus opening com-
munication with the atmosphere and forming
a vent from the radiator or other device with
which the valve may be connected. In the
case of the use of the device with a steam-
radiator this openingof the vent tothe atmos-
phere will break the vacuum and prevent a

5

suction of water from the return-pipe of the -

system. This position of the valveis shown
in Figs. 2 and 4. If now the valve be moved
one point to the right, the port N* will regis-
ter with and open the feed-port 1, the air-
port 5 will be closed, and the steam or other
medium will be fed thrqugh the port 1 to the
radiator or other device to besupplied. An-
other step of the valve will open ports 1 and
2, and so on until the valve is fully opened.

Thestem O fitsat itslower end in the socket
O’ and extends upward through an opening
O%in the head-plate E', being provided be-
neath said plate with a packing portion or
shoulder O%and with a spring 0% bearing be-
tween the same and the valve-plate and op-
erating to press the valve to its seat and the
portion O° tightly up against the head-plate
K. Onthe stem above the head-plate I se-
cure the arm P, having near its oufer end the
handle P’, which has a limited longitudinal

~

movement in the arm and has a stop-pin P?,,

which can be set into any one of the sockets
E?to hold the valve in any desired adjust-
ment. Theouterend ofthe arm P is socketed
and receives a screw P?, by which the handle
can be locked in any one of the sockets E?,
and a cross-pin E! limits the upward move-
ment of the handle and prevents its being
pulled out of the arm P. By this means the
valve may be readily adjusted to and held in
any of the positions before described.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is—

1. The valve herein described havinga plu-
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rality of ports and movable whereby the said
ports may be adjusted successively into feed
position combined withthe valve-seat having
a port opening to the atmosphere with which
one of the ports of the valve may register
when the valve is adjusted to close the feed-
ports.

2. Thecombination ina valve of the casing

having sockets for the stop-pins,the valve-seat.

having feed and air ports, the valve having
openings arranged for registration with said

ports, the valve-stem extended through the.
casing and arranged to operate the valve,the
valve -arm, the handle -carried by the .arm.

and a stop-pin carried by the handle and ar-

ranged to engage the sockets in the casing. :
3. Thecombination of the valve-casinghav-:

ing its head provided with a series -of sockets
for the stop-pins and with an opening forthe
valve-stem, the valve-seat having feed and
air ports, the valve having a plurality of ports
arranged for registration with those .of ;the
valve-seat, the valve-stem having the pack-
ing portion or disk and movable longitudi-
nally independently.of the valve, the spring
betweensaid packing portion and said valve,

the valve-arm, and the handle .and stop-pin,

substantially as set forth.

4. The valve-casing having sockets forthe
stop-pin, the valve-arm, the handle mowvable
longitudinally therein and having -the stop-
pin to enter the sockets in the .casing, .and

means for limiting the movement of the stop-
pin, substantially as:set forth.

5. The combination of the valve-casing hav-
ing the sockets for the stop-pin, the valve-
arm, the handle movable longitudinally in
the said arm and having the stop-pin, the

| serew:for locking the handle from endwise

movement, and means for limiting the end-
wise movement of the handle, substantially
-as set forth.

6. Thecombination of the valve-casing hav-
ing a series of feed-portsand a vent-port, and
the valve having a series of ports one of
which registers with the vent-port when the

.valve is closed and the portsof the valve be-

ing arranged for successive registration with
those of the seat, substantially-as set forth.
7. The walve-seat having feed-ports, .and
an.outlet or exhaust port, and the valvehav-
ing:ports corresponding in number with the
feed-ports of the-seat and movable into full
register with -the feed-ports in the feeding
position.of the valve and having one-of said
valve - ports .movable into register with the
exhaust-port when the valve is adjusted to
close the feed -ports of the valve-seat, the
.construction being such that all the feed-

| :ports.are closed whenthe exhaust-portisopen.

ALBERT P. BROOMELIL.
Witnesses:
Wi .J. GEMMILL,
Wwu. J. Kuntz.
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PatTeEnT OFFICE.

ALBERT P. BROOMELL, OF YORK, PENNSYLVANIA.

STEAM HEATING APPARATUS.

SPECIFICATIOI\-T forming paxt of Letters Patent No. 717,385, dated December 30, 1908.
' lpplication filed April 30, 1‘902- Sevial No. 106,338, (No modeld

To all whom it may concern:

Be it known that I, ALBERT P. BROOMELL,
of York, in the county of York and State of
Pennsylvania, have invented a new and use-
ful Improvement in Steam Heating Appara-
tus, of which the following is a specifieation.

My invention covers certain improvements
in the steam heating apparatus for which
Letters Patent were granted me May 2, 1900,
No. 650,778. In this system, which I term
the ‘“vapor-heating” system, or heating by
steam with little or no pressure, I employed
an apparatus termed.a ‘‘receiver,” which re-
ceived the water of condensation from the
radiators of the building and any air that ac-
companied it, sending the air out into the at-
mosphere and returning the water to the
boiler. This receiver had two floats, one of
which operated a lever controlling a draft-
damper of the furnace to regulate the fire
automatically and the other of which floats
opened a safety-valve when a pressure of
steam forms in the boiler, so that high steam-
ing is impossible. My present invention re-
lates to this part of the apparatus and is de-
signed to afford a simpler, more practical,
and more efficient construction of receiver,
which I will now proceed to describe with
reference to the drawings, in which—

Figure 1 is a front elevation of the receiver
shown applied to a boiler, the size of the re-
eeiver in relation to the boiler being some-
what exaggerated to more clearly show the
parts of said receiver. Fig. 2 is a section
through the receiver on line 2 2 of Fig. 1,
showing at the top the return eonnections for
condensed water from the radiator and the
vent-pipe for air and uncondensed vapor
leading to a supplemental condenser which
discharges its air into the chimney-flue and
by which a slight partial vacuum is created
at the discharge end of the return-pipe by
the draft of the chimney to aid in the circn-
lation of vapor through the radiators and to
positively draw out the air.

In the drawings, A represents the boiler,
which may be of any desired form, but which
should be one having a low-water line.

B is the receiver, which is a cast-iron up-
right eylinder with an open top covered by a
hinged 1id b. The bottom end of the eylinder
is contracted and connected by a pipe B with

the boiler at a point below the water-line, and
through this pipe B’ the water of condensa-
tion from the radiators is returned to the
boiler. = At the top of this receiver there is
connected the return-pipe for the condensed
water coming from the various radiators of
the building.” This return-pipe has a special
connection as follows: A chamber C is cast
or formed on the back wall of the cylinder at
the top, which chamber projects outwardly
for a short distance and has a downwardly-
depending wall or diaphragm ¢, which does
not quitereach the bottom, and forms with the
water which accamulates in the bottom of
chamber C a small trap. Into theside of this
chamber ontside of the diaphragm is tapped
the return-pipe D for the water of conden-
sation from the radiators of the building, and
into the top of this chamber is tapped an air-
vent pipe E, which extends to a supplemen-
tal condenser E’' and thence through said con-
denser into the chimney-tlue. ~This supple-
mental condenser condenses the last vestiges
of vapor and returns the ultimate conden-
sation either into the return water-pipe D, to
be carried by it to the receiver, or into the re-
ceiver direct, as shown, and thence into the
boiler again. By connecting this air-vent
pipe in this way to the draft of the chimney
the full induction of the hot currents rising
in the chimney takes the air all out of the ra-
diators withoutthe use of air valves or pumps,
and also by aslight partial vacuum positively
aidsin the circulation of thelow-temperature
vapors through the radiators in better fulfil-
ment of my principle of vapor heating with-
out any considerable steam-pressure.

On the face of the receiver there is a glass
gage F, open at the top and connected at the
bottom with the water-space of the receiver,
and behind this glass gage isa scale f, gradu-
ated in ounces and running from zero at the
bottom to sixteen ounces, moreor less, atthe
top. In this receiver and in the glass gage
the water stands at a lével, depending upon
the slight steam - pressure in the boiler.
When standing at zero, there is no pressure
whatever, and when at 8 it indicates eight
ounces of pressure. ' ]

Inside the receiver is placed a copper float
@, of globular shape. Thisfloatis connected
t0 a chain g, that runs over two pulleys g'g*
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at the top and then descends to and is con-
nected to a draft-damper of the furnace either
at the ash-pit, as shown, or in the smoke-pipe
of vhe furnace, or to both, in the well-known
way, so that the rise of the float from the rise
of the water-column and an increase of pres-

sure will close the drafts of the furnace and

diminish the heat of the latter. This float
may be adjusted to come into action at any
desired height-of the water-column, so as to
maintain a slight but definite pressure in the
boiler of afew ounces to insure cireulation of
the vapor through the radiators.

On the side of the receiver - cylinder is
formed or to it is attached a bracket-arm H,
which carries at its upper end one of the pul-
leys g* and also supports a safety - valve I,
whose lever 7isfulerumed to thesaid bracket-
arm and after extending across the stem of
the safety-valve, to which it is -connected by
a link, enters the top of the receiver through
a slot and rests in a position above the float,
to be acted upon by the rise of the latter.
This safety-valve is connected by a pipe I’
with the steam -space of the boiler. This
valve does not open by any direct pressure
of steam on it; but if at any tiine after the
float has turned off the drafts the furnace
still continues to make steam then the steam-
pressure in the boiler causes the water-col-
umn to rise in the receiver, aud the float
rising on top of the water litts the lever of
the safety-valve to which the valve itself is
attached by a link or hook and gives relief to
the steam until the water-level is lowered to
the point at which it is desired to maintain
the pressure. By this means any consider-
able rise of steam is absolutely prevented and
danger from steam-pressure is rendered im-
possible.

All the return-pipes from the building are
connected to discharge into the trap-chamber
at the top of the receiver, and by lifting the
hinged lid at any time the amount of con-
densation returning to the receiver can be
seen. If there is no pressure in the boiler,
the water in the receiver will stand on an ex-
act level with the water in the boiler, which
should be at the zero-marlk of the indicator.
‘When any pressure is produced in the boiler,
the water will rise in the receiver until it bal-
ances the pressure in the boiler, and any ad-
ditional accession of water of condensation
will flow into the boiler by gravity. If the
float which controls the damper is set at eight
ounces, when the water rises in the receiver
to that point it will come in contact with the
float and lift it, which will cause the furnace-
damper to close. If the closing of the dam-
per prevents any increase in steam-pressure,
the water will remain stationary in the glass
gage. If, however, the steam-pressure con-
tinues to increase, the water will rise higher
in the receiver and will lift the lever of the
relief-valve, as before described. The great
advantage of this new form of receiver is its
simplicity and freedom from fixtures and

717,335

steam-joints and the fact that it is possible
to close the damper at any point between zero
and the full pressure of sixteen ounces. In
moderate weather it is sometimes desirable to
close the damper on one or two ounces of
pressure, while in cold weather the float may
be set to close the damper at eight or ten
ounces.

By means of the trap-chamber at the top of
the receiver I prevent any air from returning
to the receiver, and by connecting the air-
pipe to the chimney the air is automatically
removed and the circulation of vapor is stim-
ulated without the use of air-pumpsor any
other mechanical appliances.

It will be seen that my vertically-arranged
receiver is of substantially uniform eross-see-
tion, being justlarge enough to easily receive
the spherical float which is guided in its rise
and fall by the walls of the receiver. The
chain for the float also is directly connected
to the same and passes out the top of the re-
ceiver, which does away with all levers ex-
tending vhrough the side of the receiver. By
locating the trap-chamber on the: outside of
the receiver it is out of the way of the float as
it rises to contact with the relief-valve lever,
and yet the water is trapped without the use
of cumbersome pendent pipes, and the re-
ceiver and all of its accessories are reduced
to minimum- size and cost and the heating
apparatusrendered very simple, compact,and
efficient.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In asteam heating apparatus, a receiver
for the return water of condensation con-
structed as a vertical chamber having a pipe
connection at its upper end for the return-
water and a pipe connection at its lower end
for returning the said water to the boiler, a
draft-damper, asingle float fitting within and
guided vertically by said chamber, a chain or
cord connecting the float to the draft-damper,
and a pressure-relief valve with lever extend-
ing into the chamber and arranged to be
opened by the contact of the float with said
lever substantially as described.

2. In a steam heating apparatus, a vertical
receiver having an opening at the bottom for
the return of the water of condensation to
the boiler, said receiver being made of sub-
stantially uniform ecross-section and having
an external chamber formed on the upper
end of the same constructed as a trap having
communication with the upper end of the re-
ceiver and also an opening for the return-
water pipe, and a float arranged in the verti-
cal receiver and adapted to be guided in its
rise and fall by the said vertical chamber and
to be connected to the draft-damper substan-
tially as and for the purpose described.

3. In a steam heating apparatus, a smoke-
flue, a receiver for the return of the water of
condensation having a trap-chamber at the
top with a return circulation-pipe tapped into
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the same, and an air-vent pipe extending
from this trap-chamber to the smoke-flue for
taking off the air and energizing the circula-
tion of vapor by a suction or partial vacuum
substantially as described.

4. In a steam heating apparatus, a smoke-
flue, a receiver for the return of the water of
condensation having a trap-chamber at the
top with a return circulation-pipe tapped into
the same and an air-vent pipe extending from
this trap-chamber, a condenser connected to
the pipe, and an outlet-pipe from the con-
denser conneeted to the smoke-flue for a suc-
tion from the draft of the flue substantially
as described.

5. Inasteam heating apparatus, a receiver
for the return water of condensation con-
structed as a vertical cylinder having a pipe
connection at its upper end for the said re-
turn water, and a pipe conneection at its lower
end for the boiler, a float guided vertically
within the cylindrical receiver, a chain or
cord attached to the float and connected fo

the draft-damper of the furnace, and a re-
lief-valve for the steam-boiler arranged ex-
ternally to the receiver and having a lever
extending through the side of the receiver to
be operated upon by the direct contact of the
float substantially as described.

6. Inasteam heating apparatus, a receiver
for the return water of condensation con-
structed as an upright cylinder having a wa-
ter-gage at its side, a pulley on its top and a
projecting bracket-arm bearing a relief-valve,

.a lever for the same projecting into the re-

ceiver, a pulley on.top of the bracket, a float
arranged in the receiver, a chain passing over
the pulleys and connecting the float to the
draft-damper of the furnace, said float being
also arranged to act upon the lever of. the re-
lief-valve substantially as described.

ALBERT P. BROOMELL.

‘Witnesses:
BERTHA H. GOODMAN,
WiLriaM J. KUNTZ.
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UNITED STATES

Patented September 20, 1904.

PaTent OFFICE.

ALBERT P. BROOMELL, OF YORK, PENNSYLVANIA.

WATER-HEATING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 770,627, dated September 20, 1904.

Application filed June 23,1904, Serial No, 218,871, (No model.)

To all whom it may concern:

Be it known that I, AuserT P. BROOMELL,
a citizen of the United States, and a resident
of York, in the county of York and State of
Pennsylvania, have made certain new and use-
ful Improvements in Water-Heating Appa-
ratus, of which the following is a specification.

My invention is an improvement in water-
heating apparatus commonly called **fuel-
economizers,” and has for an object to pro-
vide a novel construction whereby to prevent
the splitting of the headers from the pressure
exerted in forcing the tubes or pipes into such
headers; and the invention consistsin certain
novel constructions and combinations of parts,

~ as will be hereinafter described and claimed.
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In the drawings, Figure 1 isa sectional ele-
vation of an apparatus embodying my inven-
tion. Fig. 2is a detail plan view of a portion
of one of the headers, the pipes or tubes be-
ing removed. TFig. 3 is a cross-section on
about line 3 3 of Hig. 2, and Fig. 4 shows a
different form of bolt from that illustrated in
Fig. 3.

In building heating apparatus and in con-
structing the so-called ‘“economizers,” as
shown in Fig. 1, it is customary to force the
tubes A into the tubular headers B by hydrau-
lic pressure, the joints being tapered. In
pressing the series of tubes A into the header
a tremendous strain is brought on the metal,
and great difficulty has been experienced be-
cause of the headers splitting from socket to
socket. Higher pressures are demanded from
time to time and difficulty is experienced in
so constructing the headers as to stand the
pressure. It is found in practice that the
tendency is for the headers to split longitu-
dinally from socket to socket, and it has
proved desirable to provide means by which
to prevent this tendency to split. This re-
sult is accomplished by providing the header-
tube between the pipe-sockets for the heating-
pipes A with stay devices, of steel or other
metal of high tensile strength, operating trans-
versely the header, and so bracing the same as
to prevent its splitting between the adjacent
sockets.

In the construction shown and as preferred

the header-tube B is provided with the short
projecting bosses B', in which are formed the
soclets for the heating-pipes A, and between
the adjacent bosses B, I form the header B
with longitudinally-extending webs C, which
arch or round upwardly between the bosses B',
as best shown in Figs. 1 and 2.

The transversely-operating stay device is
shown in the form of a rivet D, Figs. 2 and
3, or stay-bolt E, Fig. 4, extending trans-
versely through the web C at a point about
midway between the adjacent bosses B, and
headed at their opposite ends in such manner
as to bind the web transversely, and so brace
the same as to prevent the longitudinal split-
ting of the header-tube between the sockets.
In the construction shown in Figs. 2 and 3 the
stay-bolt D is in the form of a rivet, having
a head D' at one end and riveted at its other
end D? thus forming heads at the opposite
ends of the rivet and on opposite sides of the
web C. It may be desirable in some instances
to tap the bolt-hole formed through the web
C and run in a threaded stay-bolt, riveting
ing the ends of same as shown at E'in Fig. 4.

The construction issimple, inexpensive, and
is found in practice to efficiently serve the
purpose for which it is intended.

Having thus described my invention, what
T claim as new, and desire to secure by Letters
Patent, is—

1. The improvement in heating apparatus
herein described comprising the header-tube
having projecting bosses forming sockets for
the heating-pipes and provided between the
adjacent bosses with longitudinally-extending
webs rounded upwardly between their adja-
cent bosses, the heater-pipes pressed into their
respective sockets in the header-tube and the
stay-bolts extending transversely through the
webs between the adjacent sockets and headed
on opposite sides of the web by which to brace

the same whereby to prevent the splitting of

the header-tube between the sockets.

2. A header-tube for heaters having pipe-
sockets and provided between the same with
longitudinal webs extending from socket to
socket and with transverse stay-bolts passed
through the said webs between the adjacent
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strain developed in rolling the tubes into the

2

sockets, the stay-bolts being extended in a di-
rection at a right angle to the axes of the
sockets.

3. A header-tube for heaters having at in-
tervals pipe-sockets for the heating-pipes and
provided between such sockets with trans-
versely-operating stay devices whereby to pre-
vent the splitting of the header-tube between
the adjacent sockets, the stay devices extend-
ing transversely across the line of splitting

sockets. .

" 4. A header-tube for heaters having sockets
for the heater-pipes and between the same lon-
gitudinal webs and stay-bolts extending
through said webs and transversely across the
line of splitting strain developed in rolling the
tubes into the sockets and headed at their ends |
on opposite sides of the webs by which to |
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brace the same whereby to prevent the split-
ting of the tube from socket to socket.
5. A heater having a header-tube provided

-with sockets and with pipes pressed into said

sockets and provided between the sockets with
longitudinal webs and with transverse stay-
bolts extending through said webs, and trans-
versely across the line of splitting strain de-
veloped in pressing the pipes into the sockets.

6. Aheader-tube for heaters having sockets
for the heating-pipesand webs extending from
said sockets and arranged in a plane parallel

with the axes of the sockets, and stay devices’

extending transversely through the said webs
substantially as set forth.
ALBERT P. BROOMELL.
‘Witnesses:
Axprew J. HERSHEY,
Gro. S. SCHMIDT.
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UNITED STATES PATENT OFFICE.

ALBERT P. BROOMELL, OF YORK, PENNSYLVANTA, ASSIGNOR TO VAPOR
HEATING COMPANY, OF YORK, PENNSYLVANIA, A CORPORATION OF

PENNSYLVANTA.

RECEIVER FOR VAPOR HEATING SYSTEMS.

No. 843,995,

Specification of Letters Patent.

Patented Feb. 12, 1907.

Application filed May 26, 1906. Serial No. 318,858,

To wll whom it may concern:

Be it known that I, ALserT P. Broowmerr, |
a citizen of the United States, residing at
York, in the county of York, State of Penn-
sylvania, have invented certain new and use- |

ful Improvements in Receivers for Vapor
Heating Systems, of which the following is !
a description, reference being had to the ac- i
companying drawings, and to the letters and i
figures of reference marked thereon. |
My invention relates to improvements in I’
|
|

the receiver for steam-heating apparatus
shown in Patent No. 717,335, December 30,
1902.

The objects of the invention are to prevent,
any possibility of the water overflowing from |
the receiver; to provide the lever of the relief-.
valve with an adjustable rod which may be |
set to be engaged by the ball, so as to open |
the relief-valve at any desired pressure; to
counterweight the ball at its bottom to keep
its chain connection uppermost, and, finally,
to cause any water from the relief-valve to
overflow into the receiver, whence it will re-
turn to the boiler. These objects I accom-
plish by the construction shown in the draw- |
ngs, in which—

Figure 1 is a plan of my improved vapor-
receiver. Fig. 2 is a seciion on hne 2 2 of
Fig. 1. Fig. 3 is a section on line 3 3 of Fig.
1. Fig. 4is a detail perspective of the elbow-
coupling of the safety-valve.

B designates the réceiver in the form of an
upright, cylinder, having an open upper end
upon which rests a centrally-apertured con-
cave frame or spider b, having a lug ¥/, enter- |
ing a recess J* in the upper edge of the re-
celver to prevent the spider from turning. |
The lower contracted end of the receiver i f
provided with a pipe B’ for connection with
the boiler at a point below the water-line for
the return of the water of condensation or
overflow from the safety-valve.

Ais a chamber formed at the upper end of
the receiver and provided with the d epending l

|

partition ¢, which terminates above the bot.
tom of the chamber to cause the formasion
of a water seal. In the side of the chamber I
outside of the partition ¢ is tapped the re-
turn-pipe D for the water of condensation
from the radiators, while into the top of this
portion of the chamber is tapped the vent- l

pipe B, which leads to the chimney, as in the
patent above referred to.

F is the open top water-gage, in which the
water stands at a level, depending upon the
slight pressure in the boiler, just as in the
aforesaid patent.

G designates a suitable float in the re-
ceiver, carrying a chain g, extending up
through the guide-frame or spider b and
thence to the furnace door or damper, (not
shown,) as in' the patent referred to.  Within
the bottom of the float is a weight ¢’, which
keeps the eye to which chain g is connected
always at the top.

On one side of the receiver is formed a re-
lief-valve chamber H, opening into the re-
ceiver, this chamber being open at its top
and bottom and formed with a lateral offset

portion I, in which is pivoted the outer end-

of the safety-valve lever i by means of g
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split key 43, the opposite end of which lever )

extends into the receiver above the float G,
where it is provided with a slot 4. BExtend.
ing through the slot 4¢ is a vertically-adjust-
able rod (', provided with a series of aper-
tures ¢*, through any one of which and the
slotted end of the lever is passed a split key
or pin ¢".  The lower end of the valve-actu.
ating rod G’ is provided with an abutment
or arm ¢* in the form of a ring which lies in
the upward path of the ball-float G and af-
fords a good contact-surface, and the upper
end of the rod passes through a slot 5% in one

arm of the spider b.

The relief-valve I seats upon the upper
end of an elbow-coupling I’, which enters the
lower open side of the chamber H, to which it
is clamped by bolts % &, extending through
apertured ears ¢ on elbow I’ and apertures
in the flange #’ of chamber . The opposite
end of the coupling or connection I’ connects
with the vapor or steam space of the boiler,
as in the patent referred to. In the present
construction, however, should the boiler
blow off water instead of steam the water
will simply run into the receiver and back
into the boiler instead of overflowing into the
room in which the furnace is situated.

The stem 4* of the valve I is slotted for the
passage of the valve-actuating lever 4, and to
the reduced upper end of the valve-stem is
secured a weight in the form of a ball 1%, hav-
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ing a socket receiving the said reduced end,
the two being secured together by a trans-
verse pin 4. By pulling out the lever 4,
which is readily removable, the valve may be
rotated and ground to its seat.

The ball works through the open upper end
of the chamber H and m practice is made of
some less expensive material than the valve |
itself, the latter being of brass, while the ball
is of cast-iron.

The valve is not actuated by steam-pres-
sure in the boiler, but is opened only by the
rise of the float.

The operation is substantially the same as
in the aforesaid patent and may be briefly
stated as follows: All of the return-pipes
from the radiators lead to the chamber C,
where the air is trapped and conducted to the
chimney or other flue. When any pressure
exists in the boiler, the water will of course
rise in the receiver until it balances the pres-
sure in the boiler, and the rising of the float
will cause the closing of the damper and
usually prevent increase of pressure in the |
boiler. Should the pressure in the boiler in-
crease, however, the float will continue to
rise and will raise the lever and cause it to
open the relief-valve I, and should water
blow off it will, as before described, not over-
flow into the room, but will run into the re-
ceiver B. If it is desired to open the relief-
valve at a very low pressure, the rod ¢ is
lowered near to the ball-float, and where
higher pressure is desired the rod will be
raised the desired extent.

1 do not restrict myself to the particular
construction of parts shown, as the same
may be varied without departing from the
spirit of my invention.

Having thus described my invention, what
T claim as new, and desire to secure by Let-
ters Patent, is— '

1. In a steam-heating apparatus, a re-
ceiver for the water of condensation from the
radiators, a connection at the upper end of
the receiver for the return water, a connec-
tion at the lower end of the receiver for re-
turning the water to the boiler, a damper-ac-
tuating float in the receiver, a relief - valve
chamber at one side of and opening into the
upper end of the receiver, and having a con-
nection for the steam-space of the boiler, a
relief-valve in the said chamber, and a lever
for lifting the valve extending into the re-
ceiver for operation by said float.

2. In a steam-heating apparatus, a Te-
ceiver for the water of condensation from the
radiators, a connection at the upper end of
the receiver for the return water, a connec-
tion at the lower end of the receiver for re-
turning the water to the boiler, a damper-ac-
tuating float in the receiver, a relief-valve
chamber opening into the upper end of the
receiver and having a connection with the
steam-space of the boiler, a relief-v alvein the
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chamber, a lever for lifting the valve, and a
rod depending from the lever into the path of
the said float.

3. In a steam-heating apparatus, & re-
ceiver for the water of condensation from the
radiators, a connection at the upper end of
the receiver for the return water, a connec-
tion ab the lower end of the receiver for re-
turning the water to the boiler, a float in the
receiver provided with an upwardly-extend-
ing damper-actuating chain, a relief-valve
chamber opening into the upper end of the
receiver, and having a connection for the
steam-space of the boiler, a relief-valve in the
chamber, a weight secured to the upper side
of the valve, and a lever connectedp to the
valve and extending into the receiver for op-
eration by the float.

4. In a steam-heating apparatus, a re-
ceiver for the water of condensation from the
radiators, a connection at the upper end of
the receiver for the return water, a connec-
tion at the lower end of the receiver for re-
turning the water to the boiler, a float in the
receiver having a damper-actuating chain, a
reliet-valve having a connection for the
steam-space of the boiler, and provided with
an operating-lever extending into the re-
ceiver, an adjustable rod depending from the
inner end of the lever, and having an abut-
ment at its lower end in the upward path of
the float.

5. In a steam-heating apparatus, a Te-
ceiver for the water of condensation from the
radiators, s connection at the upper end of
the receiver for the return water, a connec-
tion at the lower end of the receiver for re-
turning the water to the boiler, a damper-ac-
tuating float in the receiver, a relief-valve
chamber openinginto the upper end of there-
ceiver and open at its top and bottom, an el-
bow-coupling to connect with thesteam-space
of the boiler, and entering the lower open side
of said chamber, meansfor securing said elbow
to the chamber, a relief-valve seating on the
upper end of the elbow, a lever in the cham-
ber. connected to said valve and at its free
end entering the receiver in operative rela-
tion to the float.

6. In a steam-heating apparatus, a Tre-
ceiver for the water of condensation from the
radiators, having a trap-chamber at its up-
per end, a return-pipe connection for said
chamber, a vent-pipe connection for the top
of said chamber, a connection from the lower
end of the receiver to return the water to the
boiler, a float in the receiver having a dam-
per-actuating chain and weighted at its
lower end to keep the chain connection on
top, a relief-valve having a boiler connection
and a valve-operating lever entering the re-
ceiver for operation by the float.

7. The combination with the relief valve-
chamber having a seat at its lower end and
open at its top and side, of a valve seated on
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the said seat and provided with a weighted
extension extending up through the top
opening and an actuating-lever removably
connected to the valve, whereby on removing
the lever the valve may be rotated on its seat
by means of its projecting extension.

8. In a steam-heating apparatus, a re-
ceiver for the water of condensation from the
radiators, a connection at the upper end of
the receiver for the return water, a connec-
tion at the lower end of the receiver for re-
turning the water to the boiler, a damper-ac-
tuating float in the receiver, a relief-valve for
the steam-space of the boiler, a lever extend-
ing from the valve into the receiver, a verti-
cally-adjustable rod depending from the in-
ner end of the lever and having a lateral

abutment at its lower end in the path of the |
float.

9. In a steam-heating apparatus, a re- |
ceiver for the water of condensation from the

8

radiators, a connection at the upper end of
the receiver for the return water, a connec-
tion at the lower end of the receiver for re-
turning the water to the boiler, a guide-
frame or spider on the upper open end of the
receiver, and having an interlocking connec-
tion therewith, a damper-actuating float in
the receiver, a relief-valve connected with
the steam-space of the boiler, a lever for lift-
ing ‘the valve extending into the receiver, a
vertical rod adjustably connected to said le-
ver, guided at its upper end in the guide-
frame, or spider, and having a ring-like abut-
ment at its lower end in the path of the float.

In testimony whereof I affix my signature
in presence of two witnesses.

ALBERT P. BROOMELL.
Witnesses:

Rosa M. NEumav,
AxDREW J. HERSHEY.
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UNITED STATES PATENT OFFICE.

ALBERT P. BROOMELL, OF YORK, PENNSYLVANIA, ASSIGNOR TO VAPOR
HEATING COMPANY, OF YORK, PENNSYLVANIA, A CORPORATION OF

"PENNSYLVANIA.

VALVE FOR HEATING SYSTEMS.

" No. 843,996,

Specification of Letters Patent.

Patented Feb. 12, 1907.

Application filed May 26, 1906, Serial No. 318,859,

To all whom it may concern:

Be it known that I, ALperT P. BROOMELL,
a citizen of the United States, residing at
York, in the county of York, State of Penn-
sylvania, have invented certain new and
useful Improvements in Valves for Heating

.Systems, of which the following is & descrip-

tion, reference being had to the accompany-
ing drawings and to the letters and figures of
reference marked thereon.

The invention relates to improvements in
the valve shown in United States Patent No.
657,059, August 28, 1900.

" The objects of the invention are to seat the
valve, hold its operating-handle in its locked
position, and keep the valve-stem properly
packed, all by one and the same spring.

These objects I accomplish by the con-
struction shown in the accompanying draw-
ings, in which— A

Figure 1is a central vertical section of my
improved valve. Fig. 2 is a horizontal sec-
tion on line 2 2, Fig. 1. !
and Fig. 4'isa perspective view, of the valve-
stem and the disk valve separated.

. A designates the valve-casing, having a
closed upper end A’ and there provided with
a circular series of recesses a. One side of
the casing is provided with a threaded nipple
A? to connect with the radiator, and the bot-
tom of the casing is closed by a removable
externally and internally threaded cap AS
for connection with the source of supply.

The casing is divided just below the outlet-
nipple A? by a transverse partition ¢’, having
a semicircular slot @?, and the center of the
partition is connected with the center of the
upper end A’ by an integral tube a®. The
opening through the partition at the lower
end of the tube is reduced so as to form .an
annular shoulder ¢* to receive the packing
material a®, above which is a washer a®.

B is the valve in the form of a disk, having
an annular recess b in its upper face, within
which fits a non-metallic packing-ring ¥’, of
asbestos, fiber, or other suitable material.
The upper or working face -of this packing-
ring projects above the vaive-disk B, so that
it engages the under side of the partition o
and prevents any metallic part of the valve
from coming into contact therewith. The
peripliery of the valve-disk B is spaced from
the interior of the casing A. The valve B b’

Fig. 3 is a plan view, |

is provided with a. series of circularly-ar-
ranged apertures b* to register successively
with the slot or opening ¢? in partition a’.

The central collar b* of the metal disk B is
lower than the peripheral or outer flange, and
upon it rests the lower shouldered end of the
valve-stem (¢, which stem passes down
through the tube ¢* and through washer «*,
packing «°, and annular shoulder a*.

The bore of the collar b* is generally square,
but has one corner flattened, as at d%, and the
squared portion ¢ of the valve-stem is simi-
larly flattened, as.at ¢/, so that the valve-disk
must be properly positioned before it can be
placed on the stem. When in place, the
valve is secured by means of the cap-nut 23,
screwed on the lower threaded end of the
stem.

(' is a sliding flanged collar on the valve-
stem in the upper end of the tube a3, and be-
tween this collar C’ and the washer a at the
bottom of the tube is placed a spiral expan-
sion-spring C?, through which the valve-stem
works. :

D.is the horizontally-disposed handle, piv-
oted to rock vertically on the upper end of
the valve-stem by means of a slot d, through
which passes the flattened upper extremity
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¢, secured therein by a transverse pivot-pin -

d’. - The spring C? forces the collar ¢’ up-
wardly against the lower side of th® handle
D and causes it to pull upwardly on the stem
C, and so hoeld the non-metallic face b of the
valve B against its seat. - Furthermore, the
spring performs the very important function
of compressing the packing material o°
through the medium of the washer af, and so
the valve-stem is kept constantly packed.
The handle is provided at the lower side
of its outer end beyond its pivot with a pro-
jection d?, which engages the collar ¢/; and at
the opposite side of its pivotal point the
handle is provided with a depending locking-
lug & to engage any one of the recesses ¢ in
the upper face of the valve<casing, the up-
ward force of the spring on projection d*
tending to press. the lugd® down and hold
the handle against accidental displacement.
Thus the spring performs the three impor-
tant functions of seating the valve, keeping

the  valve - stem packed, and holding  the

handle locked.
When it is desired to move one of the

9o

ros



v

20

2

w

30

o

3

45

55

6o

2

£2.]

valve-apertures b* into register with the slot
a2, the handle D is raised, causing the pro-
jection d? to bear down on and depress the
collar €, when by turning the elevated
handle in the proper direction the valve will
he rotated to throw the apertures 5* sucees-
sively into and out of register with the slot a,
thus admitting or shutting of! the fluid to the
extent desired.

In order to make these valves suitable for
different sizes of radiators, it is only neces-
sary to change the size of the apertures 0
in the valve-disks and not change the size of
the valves themselves. For instance, a No.
1 valve for a radiator of twenty-five feet
heating-surface will havé holes one-eighth of
an inch, while a No. 2 valve for a radiator of
fifty or sixty feet heating-surface will have

holes of three-sixteenths of aninch,and so on.’
Thus with interchangeable valve-disks valves:

of only one size are required for all sizes of
radiators. . .
The valve is particularly adapted for use

with the steam - heating system shown in

Patent 650,778, May 29, 1900; but it may be
used In ether relations. .
I do not restrict myself to the particular

construction shown, since the same may be')

considerably changed without departing
from the scope of my invention. .

Having thus described my invention, what
I claim ds new, and desire to secure by Let-
ters Patent, is— .

1. A valve comprising a casing provided
with locking-recesses, a.rotary valve con-
trolling the passage of fluid through the
casing, a stem for the valve, a handle on the
stem having a portion to engage any one of
said recesses, and a spiral spring between the

" handle and a part of the casing to hold the

valve to its seat and also hold the handle in
its locked positions. . :

2. A valve comprising-a casing provided
with locking-recesses and a horizontal valve
seat or partition, a rotary valve secating up-
wardly against the lower side of the said seat
or partition, a stem extending upwardly
through the casing from the valve, a handle
pivoted to theupper end of the stemn and hav-
ing a depending lug to engagé any one of the
said recesses, and a spiral expansion-spring on
the stem between the inner end of the handle
and a portion of the casing, and holding the
handle locked and the valve seated.

3. A valve comprising a casing provided
with a horizontal seat or partition between
its inlet and outlet opénings, a tube connect-
ing the said seat or partition with the closed
upper end of the casing; a shoulder being
formed at the lower end of the tube, a ro-
tary disk valve seating upwardly against the
under side of the partition or seat, a stem
extending down through the tube and se-
cured to the valve, a loose collar on the stem
in the upper end of the-tube, an expansion-
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spring on the stem between the collar and
shoulder, a horizontal handle pivoted to the
"upper end of the stem and engaged at its
cunder side of its inner end by the spring-
pressed collar: the handle having a depend-
ing Tug to engage the upper side of the valve-
casing and Thold the handle in its adjusted
i position.
| 4. A valve eomprising a casing provided
with a horizontal seat or partition between
its inlet and outlet openings, said seat having
a curved slot, a tube conneeting the partition
with the closed upper end of the casing, a
shoulder at the lower end of the tube, a
valve-stem extending down through the
tube, a valve-disk on the lower end of the
stem, having a series of apertures to register
with said opening, a horizontal handle hav-
ing a slotted inner end in which the. upper
end of the stem is pivoted, a spiral spring on
the stem within the tube, a collar on the
| stem in the upper end of the tube and forced
upward by said spring against the handle;
the inner end of the handle having a projec-
tion engaging the collar and the handle hav-
ing at the opposite side of its pivot a de-
pending locking-lug to engage the top of the
casing and hold the -handle in its adjusted
position.

5. A valve comprising a casing, a rotary
valve controlling the passage through the
casing, a stem for the valve, a handle on the

o stem, means for locking the handle to the

casing, a spiral spring on the stem between
the handle and a shoulder on the casing to
hold the handle in its adjusted position, and
packing around the stem between the shoul-
der and spring and constantly compressed
‘against the stem by said spring.

6. A valve comprising a casing, a rotary
upwardly-seating valve controlling the pas-
sage through the casing, a stem for the valve,
a pivoted handle on the upper end of the
stem and adapted to engage the casing at its
outer portion, an annular shoulder in the
valve-casing above the valve-seat, packing

on the stein over the packing, and a spiral
expansion-spring on the valve-stem between
the inner end of the handle and the said

the handle down to the casing, press the
valve upwardly to its seat and compress said
packing around the valve-stem.

‘upwardly-seating valve controlling the pas-
sage therethrough; said valve consisting of a

uppet face and a non-metallic ring therein
and projecting above the walls of the recess
to prevent engagement of the metal valve-
disk with. the seat, a stem extending up
through the casing from the valve, a packing
for the stem over the valve-seat, a locking-
handle for the stem and a spring on the stem

washer and acting to hold the outer end of

7. A valve comprising a casing, a rotary .
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on the shoulder around the stem, a washer -

metallic disk having an annular recess in its -
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at its

between the handle and packing and serving
to hold the valve to thegea%;m}ll%ld the pack-
ing around the stem and hold the handle in
lockinf en'%agement with the casing.

8. val

ve comprising a casing, an up-

_wardly-seating rotary valve therein having a

semicircular series of apertures to control the
passage_through the valve, a central open-
] flattened or guid-
ing -portion, a valve-stem extending down
through the casing and valve-seat and shaped

%ower end to correspond with the cen-
tral valve-opening so that it may be placed
properly thereon with respect to. the valve-
apertures, a spring holding the valve to its
seat and a locking-handle for the valve acted
on by the spring to hold it in its locked posi-
tion.

9. A valve comprising a casing, a rotary
valve controlling the dPassnge through the
casing, a locking-bandle on the valve-stem
and a spiral spring on the stem seating the
valve.and throwi
engagement with the casing.

843,906

‘the handle into locking .

a8
10. A valve compri mlg a casing, a valve-
seat therein having a slot therethrough, a

rotary valve seating upwardly against the
seat and having a plurility of openings to
successively register with said slot, a stém
extending down through the casing, means
for predefermining the correct position of the

3¢

valve on the stem with respect to the open- -

ings, a locking-handle on the upper end of the
stem and a spiral spring, holding the valve
to its seat and the outer end of the handle in
locking engagement with the casing. .

11. A valve comprising a casing havin% 2
valve-seat, and o series of interchangeable
valve-disks each having a series of different-
sized apertures to enable a single-size valve
to be used with different-sized radiators.

In testimony whereof I affix my signature

An presence of two witnesses.

ALBERT P. BROOMELL.

Witnesses:
‘Rosa M. NEUMAN,
AnNDREW J. HERSEEY.
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UNITED STATES PATENT OFTICE.

ALBERT P. BROOMELL, OF YORK, PENNSYLVANIA, ASSIGNOR TO VAPOR HEATING COMPANY,

OF PHILADELPHIA, PENNSYLVANIA, A CORPORATION

OF PENNSYLVANIA.

VALVE.

No. 907,729,

Specification of Letters Patent.

Patented Dec. 29, 1908,

Application filed October 24, 1907, Serial No. 398,892,

To all whom it may concern:

Be it known that I, ALBERT P. Broowmrry,
a citizen of the United States, residing at
York, in the county of York, State of Penn-
sylvania, have invented certain new and
useful Tmprovements in Valves, of which the
following is a description, reference being
had to the accompanying drawing, and to
the letters and figures of reference marked
thereon.

This invention relates to valves, of that
class shown in United States Patent No.
843,996, issued February 12th, 1907.

The principal object of the invention is to

5 improve the construction of the valve and

its seat, and to so construct the latter that
it may be readily interchanged with seats
having a greater or less number of ports, or
ports of different diameter, in accordance
with the size of ‘the radiator on which the
valve is employed.

A further object is to provide a novel
means for holding the valve seating member
in position in such manner as o permit ready
removal, and further to form the disk of
Babbitt metal or similar alloy, which will
permit ready easy adjustment of the valve,
and at the same time form a steam-tight
seat.

A still further object of the invention is to
provide means whereby the valve may be
locked in any position”to which it may be
adjusted.

In the accompanying drawings, Figure 1
is a plan view of a valve constiucted in ac-
cordance with the invention; Fig. 2 is a
vertical sectional view of the same; Fig. 3 is
a plan view of the valve-seating disk, de-
tached; and Fig. 4 is an inverted plan view
of the valve and its seating disk.

The valve casing A is closed at the top,
and is provided with an annular series of
recesses ¢. One side of the casing is pro-
vided with a threaded nipple A?, to connect
with the radiator, and at the bottom of the
casing is a detachable internally and ex-
ternally threaded cap A3, for connection with
the source of supply.

Depending from the top of the casing is a
tube ¢?, the lower end of which is tapered to
form a reduced central opening for the pas-
sage of a valve stem b, at the lower end of
which is a valve B, which is formed integral
with the stem, and is approximately semi-
circular in form,

Extending inward from the circular wall
of the casing is an annular flange e, which,
in connection with the lower end of the tube
o forms a stop for limiting the upward move-
ment of a disk D, that is formed of Babbitt
metal or similar alloy, the central portion of
said disk having an ‘opening for the passage
of the valve stem. From the upper face of
the disk extend two spaced lugs d arranged to

fit on either side of a radial bar ¢, that ex-

tends from the central tube to the casing,
and is preferably cast integral therewith.
The disk D is provided with ports d’, the
number and area of which are governed by
the size of the radiator to which the valve is
to be attached, and it is a simple matter to
detach one disk and place another in position,
for the purpose of changing the capacity of
the valve or in case renewal is necessary.
The valve stem extends upward through a
packing ring f, which fits within the frusto-
conical recess in the bottom of the tube @,
and on this packing ring is a washer 17 against
which bears a helical compression spring ¢,
encircling the valve stem. The stem also
passes freely through a flanged collar C°® that,
fits in the top of the tube a?, and the upper
end of the stem is pivoted to a handled valve-
operating lever H, having two arms %, #’.
From the arm h depends a small lug 4 that
bears against the top of the collar C¢ close to
the stem, and from the arm %’ depends a
longer lug &, that may fit in any one of the
recesses ¢. The spring is under constant
stress, and operates to keep the packing com-
pressed; to hold the valve closed; to main-
tain the lever H in adjusted position, and
also to hold the valve seating disk in place,
so that no serews, bolts or other fastening
means are necessary. The outer end of the
arm b of the operating lever is provided with
a recess [, and from the bottom of the recess
is bored or tapped downward to receive a
serew m, the head of which is housed in the
recess, and is of such shape as to permit en-
gagement by a removable key or wrench, as
indicated by dotted lines in Fig. 2. The
screw may be turned down in order to force
its lower end into any one of the recesses, @,

and thus lock the valve in any position to

which it may be adjusted.

In order to turn the valve, the screw m is
turned up out of the recess, and the handled
end of the lever is raised, causing the lug 5 to
bear on collar C, and act as a fulerum, in
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order that the lug & may be raised clear of
the recesses. The handle is then turned,
and motion transmitted to the valve, in
order to open or close any of the ports in the
valve seat, and thus control the quantity of
fluid passing.

In order to change the capacity of the
valve to suit radiators of different size, it is
merely necessary to change the valve disk,
the disks having ports varying in number,
and also varying in diameter, so that the
valve may be made of any capacity, by plac-
ing a proper valve disk in position.

Iaving thus described my invention,
what I claim as new and desire to secure by
Letters Patent, is:—

1. A valve casing having inlet and dis-
charge openings, a rotary valve therein,
means for rotating said valve automatic
means for temporarily holding the same in
predetermined positions, and independent
means for positively locking said valve
against movement, in any of its adjusted
positions.

2. A valve casing having inlet and dis-
charge openings, a rotary valve therein,
means for rotating said valve including a
handle, a locking lug carried by said handle
and automatic means for causmg said lock-
ing lug to engage the casing for temporarily
holding said valve in predetermined posi-
tions, and independent means for positively
locking said valve against movement, in any
of its adjusted positions.

3. A valve casing having inlet and dis-
charge openings, a rotary valve therein,
means for rotating said valve including a
handle, a locking lug carried by said handle
and engaging the casing for temporarily
holding said valve in predetermined posi-
tions, a spring for normally holding said lug
against said casing, and independent means
for positively locking said valve against
movement, in any of its adjusted positions.

4. A valve casing having inlet and dis-
charge openings, a detachable seating disk
formed of Babbitt metal and located be-
tween the openings, said disk having a plu-
rality of ports therein, a valve, means for
rotating said valve, whereby one or more of
said ports may be opened, and a spring sur-
rounding the stem of the valve and operat-
ing to seat the valve and to hold the disk in
position in the casing.

5. A valve casing having an inwardly ex-
tending flange, a central tube a ported disk
engaging the lower face of the flange, inter-
engaging members on casing and disk for
preventing rotative movement of the latter,
a valve seated against the lower face of the
disk and a stem carrying said valve and ex-
tending upward through said central tube,
and a spring located in said tube for holding
said valve against said disk, and said disk
against said flange.

907,729

6. A valve casing having an inwardly ex-
tending flange and provided with a central
tube, an arm extending from the casing to
the tube, a ported disk seated against the
flange and bottom of the tube, and provided
with a pair of spaced lugs engaging said arm,
a valve seated against the disk, and a spring-
elevated stem carrying said valve.

7. A valve casing having an inwardly ex-
tending flange and provided with a central
tube, the lower end of which is contracted in
diameter, a ported disk bearing against the
bottom of the flange and tube, a valve, and a
stem extending through an opening in the
disk, and upwardly fhrough said tube a
spring located in said tube and operating to
hold the valve seated against said disk.

8. A valve casing having an inwardly ex-
tending flange, and provided with a central
tube having a contracted lower end, a ported
disk bearing against the bottom of the flange
and tube, means for preventing rotative
movement of the disk, a valve seated against
the lower face of the disk, a stem carrying the
valve and passing up through the tube, a
packing disposed in the lower portion of the
tube, a spring bearing on the packing, a col-
lar seated on the spring and having an open-
ing through which the stem passes, and an
operating member secured to the stem.

9. A valve casing, a valve therein, a stem
carrving the valve, a two-armed lever se-
cured to the stem at a point outside the cas-
ing, a collar through which the stem passes, a
lug carried by each arm of the lever, one lug
bearing on the collar and the other on the
casing, a valve-supporting spring acting on
said collar, and a locking screw carried by
one of the arms of the lever.

10. In a valve of the class described, a cas-
ing having an annular series of recesses, a
valve, a carrying stem therefor, a two-armed
handled lever pivoted to said stem, a lug car-
ried by one arm of the lever, and an adjust-
able locking screw carried by the other arm of
the lever, the lug and serew being arranged
to enter the recesses to lock the valve in ad-
justed position.

11. In avalve of the class described, a cas-
ing having an annular series of locking re-
cesses, a valve, a spring-elevated stem car-
rying the valve, a collar surrounding the stem
above the spring, a two-armed lever pivoted
to the stem and having a lug bearing on the
collar, a second lug carried by the handled
arm of the lever, and arranged to engage the
recesses, the opposite arm of said lever hav-
ing a recess, and a tapped opening in aline-
ment therewith, and a screw mounted in
sald opening and arranged to engage the
locking recesses, the head of the screw being
housed in the arm recess.

12. In combination a valve casing, a seg-
ment closing valve therein, said valve having

| & stem formed integral therewith, a detach-
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able seating disk having a plurality of ports
therein, and means for rotating said valve
whereby said segment may be turned suc-
cessively over said ports.

13. In combination a valve casing, a seg-
ment closing valve therein, said valve having
a stem formed integral therewith, a detach-

able seating disk having a plurality of ports |
therein and means for rotating said valve-

whereby said segment may be turned suc-
cessively over said ports, and means for
holding said seating disk against rotation.
14. A valve casing having inlet and dis-
charge openings, a ported disk detachably

5 held within said casing, means for holding

said disk from rotation, a segmental closing
valve seated against said disk, a stem formed
integral with said valve and a spring for hold-

8

ing said valve against said ported disk and
sald ported disk in place in the casing.

15. A valve casing having inlet and dis-
charge openings, rotary valve therein in-
cluding a valve stem, a handle pivoted to
said valve stem, a lug carried by said handle
and engaging depressions in the top of said
casing, for temporarily locking the said valve
in predetermined positions, and a key oper-
ated locking screw carried by said pivoted
handle for permanently locking said valve
when desired. .

In testimony whereof I affix my signature,
in presence of two witnesses.

ALBERT P. BROOMELL.

Witnesses:

Roy C. Nzy,
Rosa M. NEvMan.
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UNITED STATES PATENT OFFICE.

JOHN DE WITT ARNOLD, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO VAPOR HEATING
COMPANY, OF PHILADELPHIA, PENNSYLVANIA, A CORPORATION OF PENNSYLVANIA.

VAPOR HEATING SYSTEM.

No. 809,737.

Specification of Letters Patent.

Patented Jan. 12, 1909.

Application filed October 23, 1907, Serial No. 398,762,

To _all whom it may concern:

Be it known that I, Jomnx Ds Wirr
ARrNoLy, a citizen of the United States, re-
siding at Philadelphia, in the county of
Philadelphia, State of Pennsylvania, have
invented certain’ new and useful Improve-
ments in Vapor Heating Systems, of which
the following is a description, reference be-
ing had to the accompanying drawing, and
to the letters and figures of reference marked
thereon.

This invention relates to vapor heating
systems, such as shown and described in my
Patent No. 650,778, granted May 29th, 1900.
In this system, the vapor ascends in the sup-
Ply pipes, and enters the radiators in a nat-
ural way, and not by force or pressure. Air
and condensation are removed from the radi-
ators through return pipes, and delivered
into a receiver from which the water returns
to the boiler by gravity, while the air is car-
ried up through an air line into condensing
coils, and thence into the chimney. While
this form of radiator, wherein the air and

5 condensation pass out through the same

opening, is practical, and can be successfully
operated, I have found that there are certain
advantages in taking the air from the radi-
ator at a point distant from the outflow of
condensation.

The object of my invention, therefore, is
to provide a radiator of the above character,
with an air outlet, which is connected to said
radiator at a point above its horizontal
center.

A further object of the invention is to
provide an air outlet which is connected
with the return pipe, and sealed against the
return of the air into the radiator at the
lower part thereof.

These and other objects will in part be
obvious, and in part be more fully herein-
after pointed out.

In the accompanying drawings, Figure 1
is an elevation of a radiator, provided with
an air vent and return connection con-
structed in accordance with the invention;
Tig. 2 is a detail view of the return connec-
tion, drawn to an enlarged scale; Fig. 8 is a
transverse sectional view on the line 3—38 of
Fig. 2.

Similar numerals of reference are em-
ployed to designate corresponding parts

throughout the several figures of the draw-
ing.

The radiator 10 is of the ordinary con-
struction, and the upper end of its inlet side
is connected to a vapor supply pipe 11,
through the medium of a valve 12. The
water of condensation returns to the re-
ceiver and thence to the boiler, through the
return connection 15, arranged at the lower
end of the discharge side of the radiator.

The return connection 15 is in the form
of a trap, having a downwardly extending
water-receiving chamber 16, from each side
of which extend nipples or couplings 17, for
connection with the radiator and the return
pipe, and these connections are disposed in
the same horizontal plane.

At the top_of the fitting is an integral
boss, from which depends a partition 19,
terminating short of the bottom of the cas-
ing 16.

The upper portion of the boss is tapped
for the reception of the lower end of an
air vent tube 20, which leads from the final
section of the radiator, and is connected to
the latter preferably at some distance above
its horizontal center.

LExtending through the boss is a small
opening 22, which Jeads into the casing 16
at the discharge side of the latter.

The trap is at all times filled with water
up-to the level of the bottoms of the nipples
or other connections. The air escapes from
the radiator through the vent tube 20, and
as said tube is connected to the return pipe
at a point beyond the water seal, no air can
return into the radiator at the bottom. I
am, therefore, able to draw from the radia-
tor the air contained thevein, and thus al-
low the radiator to be quickly filled with
the heated vapor.

Owing to the fact that the air outlet is
connected with the chimney, considerable
suction is caused, which will aid in freeing
the radiator of air.

Having thus described my invention, what
I claim as new and desire to secure by
Letters Patent, is:—

The combination of a radiator, an inlet
pive, a supply pipe connected thereto, an
independent return fitting connected to said
radiator including a casing having coupling
connections at its opposite side, a coupling
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connection on the upper side of 'said casing; | ab the upper side of the casing to thie radia- 10
said casing having ‘a partition connected to | tor at a point above its middle section.

the central upper portion thereof and ex- Tn: testimony whereof T affix my signature,
t«}nggenmnw?rily and terminating s}llxort in presence of two' witnesses.
[ m of the easing, said casing hav- : ;

“~ing an opening lea,dingmfr’om the -coupling JOHN DE WITT ARNQLD"'

at the u}})lper'mde of the casing into the cas- Witnesses: :
ing at the discharge side of the.partition, \. EarL M. BARKER,
and a vent pipe leading from said- coupling Jas: FIELEMEYER. -
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UNITED STATES PATENT OFFICE.

ALBERT P. BROOMELL, OF YORK, PENNSYLVANIA.

ATUTOMATIC HEAT-REGULATOR.

1,068,2186.

Specification of Letters Patent,

Application filed Octeber 4,1912,

Patented July 22,1913,
Serial No. 723,876.

To all whom ¢t may concern :

Be it known that I, ArserT P. BrooMELL,
a citizen of the Unifed States, and a ‘resi-
dent of York, in the county of York. and
State of Pennsylvania, have made certain
new and useful Improvements in Automatic
Heat-Regulators, of which the following is
a.specification.

My invention relates to improvements_in
automatic heat regulators, and it consists in
the combinations, constructions, and ar-
rangements herein described and ¢laimed.

An object of my invention is to provide
a magnetic device which may open and con-
trol valves, such as the valves of radiators,
dampers, hot air flues and the like. =

A further object of my invention is to
provide means: controlled by a thermostat
for operating the valves and for effectively
locking the vaive in its closed: position,
thereby resisting pressure tending to open
it, but which will autematically operate to
release the valve and to withdraw it from
its .seat when the temperature has reached
a-certain point. .

A further object of my invention is to
provide a simple device for accomplishing
the above named objects, which is made of
few parts, and which is therefore not liable
to.easily get out of order.

Other objects and advantages will appear
in the following specification, and. the novel
features of the deviee will be particularly
pointed out in the appended claims. .

My invention.is illustrated in the. accom-
panying.drawings. forming part of this ap-
plication in which— .

Figure 1 is a longitudinal section through
the device, Fig. 2 is a transverse. section
through the device, Fig. 3 is a plan view of
the device, and. Fig. 4. is a diagrammatic
view showing. the electric connections.

In carrying out my invention I make use
of.a part of the heating apparatus, such as
Such a valve I
have shown at 1 in Figs. 1 and 2. This
valve is designed to engage the valve seat'3,
so as to cut off or establish communication
with the interior 4 of the valve casing 5 on
the opposite side of the valve seat from the
valve 2.

Secured to the valve casing 5 is a plate
or cap 6 to which is secured at its ends the
yokes T and 8 of the cylinders 9 and 10 re-
spectively, screws 11 being provided for that

Pprojecting. member 81 at the t(i{)

purpose. Between the yoles 7 and 8 and the
cap or plate 6 are a series of thin spacing
plates 12 whose purpose will be explained
later. A description of the construction of
one solenoid-will suffice, since they are both
precisely alike.” The yoke 7 has secured to it
by means of screws 13* an inwardly pro-
jecting extension 13, which has a recess 13
at one end. A cylinder 14 is supported on
the extension 18, and is provided on its ex-
terior with the insulating heads 15 and 16
respectively. Between these heads the wire
of the solenoid is wound.

The yoke 7 is provided with an opening
having an insulating bushing 17 therein. A
core 18 is provided for each solenoid, these
cores being connected by means of a bar 19.

On each side of the bar 19 are the links
20 (see Fig. 2). The pivot pin, or shaft,
21 also bears rollers 22 outside of the frame
20. The links 20 are pivotally connected by
means of the pivot pin 23 with the valve
stem. 24 of the valve 2. This valve stem is
provided with a packing gland 25.

Secured to.the yoke 8 are L-shaped mem-
bers 26, which are designed to. form abut-
ment. members for the rollers 22. Each
yolke is provided with a pair of spring con-
tacts such as those shown at 27 and 28 on
the yoke 7 and 29 and 30 on the yoke 8. The
2nds of these contacts are normally together,
and are turned outwardly. as clearly shown
in the drawing, ) .

Disposed. upon the bar 19 is an upwardly
j of which is
an insulating bar or rod 32. Above the in-
sulating bar 32 is a T-shaped member 33.
The bar 32 is clamped. between. the lower
and. upper members 31 and 83 by means of
a.screw 34.. -

Secured-to the yoke 7 by means of screws
35 is an end plate 36. A similar end plate
87 is secured to the yoke 8. A casing 38 is
provided and.extends between the heads 36
and 87. This casing is provided with a pair
of openings 39 and 40. The T-shaped mem-
ber 33 bears on one of its laterally extending
arms the word “shut” as shown at 39% in
Fig. 3, while the other arm bears the wor
“open ” as shown at 40* in Fig. 3,

In Fig. 4.1 have shown the circuit connec-
tions by means of which the device is oper-
ated. These consist of a thermostat 41, bat-
tery 42, and an insulating plate 48 having
binding posts 44, 45 and 46.
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A description of the operation of the cir-
ciits will be best understood by a state-
ment of the operation of the device.

_ The thermostat 41 may be of any ap-
proved type to operate at any predetermined
temperature. In Fig. 4, I have shown the
thermostat as being in engagement with
the contact 47. Battery current will now
flow from the battery 42 through 41, 47,
48, 44, 49, solenoid 9, 27, 28; 50, 45, 51, and
back tobattery. This will energize the sole-
noid 9 and draw the core into the position
shown in Fig. 1. Just at the end of the
movement of the core, the insulating bar 32
will enter between and separate the spring
contacts 27 and 28, thereby cutting oﬁ the
current. . The valve 1-will be opened, and
will stay open until the temperature in-
creases sufficiently to move the thermostat
over against the opposite contact 52. ‘When
the thermostat member 41 is in engagement
with the contact 52 the' current will flow
from battery 42, through 41, 52, 53, 46, 54,
solenoid 10, 29, 30, 50, 51 to battery. This
will energize the solenoid 10 and the core
will be drawn away from the solenoid 9.
At the end of its movement the insulating
member 82 will enter between and separate
the spring contacts 29 and 30, thereby cut-
ting off the current. .

The movement of the core toward the
solenoid 10 will cause the valve to engage
its seat. The links.22 will-then be in the
dotted line position shown in Fig. 1. Pres-
sure against the valve will tend to be re-
sisted by the abutment member 26, and
therefore the valve is positively held against
pressure. When, however; the temperature
has so far decreased as to cause the move-
ment of the thermostat, the solenoid 9 will
move the core as heretofore explained. This
movement is faciliated by means of the roll-
ers 22, which tend to decrease the friction
s0 as to germit the movement of the core
to open the valve. As the T-shaped mem-
ber 33 is shifted, it brings the words “ shut ”
and “open ” before the respective openings
39% and 40, so that the user of the device
maIy %ilways lmow the position of the valve.

t will be noted that m my device the cur-
rent is cut off as soon as the solenoid has
done its work, There is therefore a great
economy in current, because the period be-
tween the vibration from one contact to an-
other may represent a considerable time, and
if the current were on the solenoids it would
not only resultin waste of current, butin an
undue extension of the parts, due to the heat-
ing of the coils and would interfere with
the proper operation of the device. The
feature of the positive locking of the valve
T regard as very important.  This permits
the device to be used with systems having
either high or low - pressure. It will be
noted that the valve is moved by the sole-

1,068,218

noid regardless of the pressure. Thus when
it is used with a system having very low
pressure, the valve is positively opened, as
effectively as if it were used on a system
having pressure behind the valve.

_ In order that the valve 1 may be brought
into position upon its seat, I provide the
spacing plates 12 which may be made of any
suitable material. - These plates may be used
so as to bring the valve to its proper posi-
‘tion. As the valve becomes worn, adjust-
ment may be necessary, and certain of these
parts may be removed or replaced in order to
bring the valve into its proper position for
closing at the right moment.

I claim: .

70
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1. The combination with a thermostat and

a source of current, of a valve operating’
device controlled by the thermostat, said
valve operating device ‘comprising a pair
of solenoids each provided-with a core, a
rigid member connecting said cores, connec-
tions between the valve stem and said rigid
connecting member for operating the valve,
said connections comprising links pivotally

_secured to said rigid connecting member at

one end and to the valve stem at the other,
friction rollers carried by the pivotal con-
nection of the links with the rigid member,
and an abutment member arranged to be en-
gaged by the periphery of said rollers.

2. In a heat regulating device, the combi-

85

nation with a valve having a valve stem, -

of a pair of solenoids secured to the valve
casing, movable cores for said solenoids, a
bar rigidly connecting said cores together,
links pivotally connecting said rigid bar
with. said valve stem, a pair of normally
closed spring contacts carried by each sole-
noid, an insulating plug carried by said bar
and arranged to enter between and to sepa-
rate either pair of said closed contacts, an
interior casing provided with openings, and
an indicating device carried by said insu-
lating plug and having portions arranged
to register with the openings to indicate the
position of the bar. .

3. In a heat regulating device, a valve
casing, a pair of yokes secured to said. valve
casing, a pair of solenoids carried by said
yokes, a core for each solenoid, a common
connecting bar for said cores, a valve in said
valve casing having a slidable valve stem,
a pair of spring contacts carried by one
of said solenoids, an insulating plug carried
by said bar and arranged to enter between
and to separate said pair of contacts and to
be frictionally held by said-contacts, and
means connecting the valve stem and the
common counecting bar for operating the
valve through the motion of the bar.

4. In a heat regulating device, a valve
casing, a pair of yokes secured to said valve
casing, a pair of solenoids carried by said
yokes, a core for each solenoid, a common

108
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connecting bar for said cores, a valve in said
valve casing having a slidable valve stem,
a pair of spring contacts carried by one of
sald solenoids, an insulating plug carried
by said bar and arranged to enter between
and to separate said pair of contacts and to
be frictionally held by said contacts, and
means connecting the valve stem and the
common Lonnectmg bar for operating the
valve through the motion of the bar, said
means comprising links secured to said valve
stem at one end and to the common connect-
ing bar at the other and arranged to be
brought into alinement with the valve stem
when the insulating core has entered be-
tween the spring contact. members.

5. In a heat regulating device, a valve
casing, a pair of yokes secured to said valve
casing, a pair of solenoids carried by said
yokes, a core for each solenoid, & common
connecting bar for said cores, a valve in said
valve casing having a sildable valve stem,
a pair of spring contacts carried by one of
sa1d solenoids, an insulating plug carried by
said bar and arranged to enter between and

-to separate said pair of contacts and to be

frictionally held by said contacts, means con-
necting the valve stem and the common con-
necting bar for operating the valve through
the motion of the bar, said means compris-
ing links secured to said valve stem at one
end and to the common connecting bar at
the other end and arranged to be brought
into alinement with the valve stem when the

a

insulating core has entered between the
spring contact members, and means for re-
lieving the connecting rod from end thrust
of the links when the latter are in alinement
with the valve stem.

6. In a heat regulating denoe, a valve
casing, a pair of yokes secured to said valve
casing, a pair of solenoids carried by said
vokes, a core for each solenoid, a common
connecting bar for said cores, a valve in
said valve casing having a slidable valve
stem, a pair of spring contacts carried by
said bar and arr anged to.enter between and
to separate said pair of contacts and to be
frictionally held by said contacts, means
connecting the valve stem and the common
connecting bar for operating the valve
through the motion of the bar, said means
comprising links secured to said valve stem
at one end and to the common connecting
bar at the other end and arranged to be
brought into alinement with the valve stem
when the insulating core has entered be-
tween the spring contact members, and
means for relieving the connecting rod from
end thrust of the links when the latter are
in alinement with the valve stem, said means
comprising an L-shaped abutment member
secured to one of said solenoids.

ALBERT P. BROOMELL.

Witnesses:
H. E. BoLLINGER,
N. H. HaLr.
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- of York, in' the county
have made certain new and--

10

" binations, constructions,

18

1

g

80

"which a thermostatic member is

-rectly to the register gates

1g means whereby the. gates.

“may be opened or closed at predetermined
. -

a -

' A#BE&'I‘?- @omﬁ% 0F YOBE, PﬁNNSYLVAﬁiL it =
THERMOSTATIC. MEANS FOR OPERATING Hosﬁ-m‘nnéisﬂiﬁﬂsi; o o

1,133,089, -

S,peemqqti,én of Lg{:fers Patent. '

) 'Applioation filed July 7, 1914, Ser—ial No. 849,584 o

To all whom i may concern: .
Be-it known that I, ALserT
a.citizen of the United States, and a resident
C of York and State
of Pennsylvania,
useful Improvementsin Thermostatic Means
for Operating Hot-Air Registers,-of which
the following i &’ specification.. . - )
. My invention relates to improvements in
devices for operating
heating systems and it consists in the com-
and ‘arrangements
herein described and claimed. . - o
An object of my invention ig to provide a

simple device which may be used in connec--
heating system which -
open and close the Tegis- -

tion with a hot air
will automatically
ter gates. - : S
further object of my invention ig to
provide a:device of the type
is attached di-

for operating the

same and having

temperatures. -

A further object of my invention ‘is_to:
provide an auxiliary thermostat for causing. .

ihe closure of the register gates'in case the
fivein the furnace should go out and cold
air .should come in through. the register.. -

Other- objects and advantages will appear

. in the following specification and -the novel

. panying

_ 9 is a section along the

40

fentures ‘of the device will”be' particularly
pointed out in the appernided-claims. :

> My inventionis illustrated ‘in the accom-
drawings forming part of this ap-
plication in which— R L
Figure 1 is:s-face view of the devics, Fig.

¢ line 2—2 of Fig: 1,

Fig. 8 is an enlarged sectional view through:
a portion of the lower thermostat; and Fig.

45 a perspe tive view of one of the register

TS

1

‘gates. © - . R L
ZIn carrying out my invention T provide a.

0 thermostat which is -
socured to the wall 2 just below the face of
the register and preferably just above' the:

casing 1 for the lower

base board*3 by means of a bracket 4 or:in
any other suitable way.: This casing, as
shown.in Fig. 1, is, preferably in- the form
of a.grating which' wilh permit the-free flow

of air around the thermostat inclosed there- -

in. The latter is preferably made up of a
sefies of thermostatic members such as those
chown at 5%, 5°, b and 5% These ‘sections

_are set one ‘en top of thé ‘other -for: the. pur-’

pose of sub_-dividmg’ the vqla_ftﬁe-lic}uid with

P. BrOOMELL, -

the registers of hot air -

described in:

. per thermostatic member 15

“or-to. partially close it,

“teriperature is ‘
“fostatic member is charged with. a vola-

Patented Mar.23, 1945. *

"which the thermostatic rmeijﬁben ;i's ‘chéfgé}i; ‘

T have found that by sub-dividing the-bel- .

lows into-sections the moveinent of the ther-

mostat is much quicker and more accurate
than if one' long ‘thermogtatic - bellows is
used. My invention" contemplates the use

however of “any. suitable ‘thermostat. . “Ar- !

ranged to project through the top of the.cas-

ing 1'is a weight 6 which has ‘g’ threaded.

bore 6% adapted to receive a screw 7 which
depends from an arm. 8.

The krurled head -~

67 of the weight & permits its adjustment'en . " -

the serew. The arm 8is attached toa com-

mon operating rod 9.

very light material such as sheet aluminym
or ‘thin. brass and  each -gate is pivotally
hinged on a brass rod 11 and is provided
with -an arm

“tion with the common operating rod 9. The

top gate is: provided with a_cut-away. por-
tion10%, the purpose’ of which will ‘be ex-
plained later. " »7" . - L :

Disposed ‘at thetop of‘the‘régi,ster-dpeﬁg o
ing, in front of the grating 13, is 2 casing

14 which ‘contains an upper “thermostati
member ‘15, the latter being -preferably o
‘the bellows type, as shown in the drawings.
This thermostatic member 15 is ‘connected

. with the arm 8 by means of a chain 16." The

casing 14’ consists- preferably of B grating,
as shown in Fig: 1 so'as to permit’the air
from the register to play directly on the up-

From the foregoing description of. the:
various parts ‘of the
thereof may be readily undergtood. -

Fig. 3 shows the lower thermostatic mem-

‘ber as cold and contracted to its:shortest
length. . If the room. temperatire increases.

¢hiis thermostat will expand and will carry

up with it the weight which is shown resting
“on the top of the
-turn will cause the gates to swing ‘on their

thermostat and thig in

pivotal supports.so as to close the register
depending upon the
amount. of expansion of t
s,tatic member. If it is desired to have the
register close later, so that the room will go
to & higher temperature, 1
sepawed to the Tight so ‘a8 to lift it up from

__ The gates 10 of the register are made of &

12 baving a pivotal connec- -

80

0

©

device the operation”

95

100

the lower thermo- ~

105,

the weight 6 1s -

the thermostat thereby necessitating a fur-

“ther movement of the Tatter before 1t comes

in contact with the weight, thus delaying
the closing of the register until the higher
‘veached. ~This lower ther-

110
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tile liquid in such a manner that it begins
expanding at about 65° F.

The upper thermostatic member 14 is
charged to begin expanding at about ninety
to one hundred degrees ¥. which tempera-
tnre is always reached by the incoming warm
‘air. The expansion of the upper thermo-
static member has no effect on the register
gates, since the chain 16 will be merely slack-
ened up when the upper thermostat is ex-
panded. Let us now assume that the fire in
the furnace goes down and that cold air is
being discharged through the register. As
soon as the temperature of this air drops
below the point at which the upper thermo-
static member will expand this thermostat
will contract and by means of the chain con-
nection will pull the bar 8 and the weight 6
upwardly, thus closing the register and pre-
venting the admission of cold air so long -as
the air in the register chamber is cold.
When, however, the warm air begins to come
in, the upper thermostatic member will be-
gin to expand. . :

In order that the register gates may be
opened at the initial entrance of the warm
air I provide a cut-away portion 10% in
the upper gate so that even when the latter
is closed the hot air may flow through and
thus quickly warm the upper thermostat, so
as to cause its expansion and thereby permit
the opening of the register gates through the
downward movement of the weight 6.

Tt will thus be seen that T have provided a
device having register gates which*are posi-
tively operated by the movement of an mdi-
vidual thermostat connected with the gates
so as-to control the temperature of the room
and in addition have provided an auxiliary
thermostatic member for closing the gates
when there is an abnormal decrease of tem-

. perature, as for instance when the fire goes

45

50

out. This automatic regulation therefore
-provides' for all the ordinary- contingencies
which may occur in the regulation of the
- temperature of a hot air heating system.

- I'claim: ) :

" 1. In a hot air heating system, a register
provided with gates, a thermostatic member
connected with said gates for operating the
latter at predetermined temperature, and an
auxiliary thermostatic member acting inde-

" pendently of said first-named thermostatic

g5

60

member for operating the register gates at
an abnormally low temperature. '

2. In a hot air heating system, a registef

provided with gates, a thermostat connected
with said gates for, causing the latter to open
below a predetermined room temperature
and to close at a higher temperaiurs, and
an auxiliary thermostatic member for caus-
ing the closing of the register gates below

1,183,080

the operating temperature of the first men-
tioned thermostatic member.

3. In a hot air heating system, a register
provided with gates, a thermostat connected
with said gates for causing the latter to open
below a predetermined room temperature
and to close at a higher temperature, and an

auxiliary thermostatic member acting in- :

dependently of said first-named thermo-
static member for causing the closing of the
register gates when cold air is passing out
through the register.

4. In a hot air heating system having a
register provided with pivoted gates, a com-
mon operating rod for moving said pivoted
gates, a counterweight secured to said com-
mon operating rod, a thermostatic bellows

disposed below said counterweight and ar- :

ranged to engage the latter in its movement
under expanslon, the position of said
counter weight being adjustable with respect
to said thermostatic bellows.

5. In a hot air heating system, a register

.provided with movable gates, a thermostat

disposed below the register and being op-
eratively connected with said gates for open-
ing and closing the latter at a predetermined

‘temperature, and an auxiliary thermostat

disposed in front of the register in the path

of the incoming hot air, said auxiliary ther-

mostat being operatively connected with the
register gates for closing the latter when
cold air is coming through the register.

6. In a hot air heating system, a register
provided with pivoted gates, an operating
rod for said pivoted gates, a counterweight
carried by said common operating rod, a
thermostatic member disposed below the
register and arranged toengagesaid counter-
weight in its movement for opening and clos-
ing the gates at a predetermined tempera-
ture, an auxiliary thermostatic member dis-
posed in front of the register in the path
of the air coming through the register, and 2
flexible connection between said counter-
weight and said auxiliary thermostaticmem-
ber,-the contraction of said auxiliary mem-
ber serving to raise the counterweight.

- 7. In a hot air heating system, a register’

provided with gates, 2 main ‘thermostatic
member, an auxiliary thermostatic member

-acting in conjunction with said main ther-

mostatic member for operating the gates at

"a predetermined temperature, said auxiliary
‘thermostatic member acting independently -

of said main thermostatic member for oper-
ating the gates at an abnormally low tem-
perature. B : :
i ALBERT P. BROOMELL,
Witnesses: S e )
E. PriLp Stair, s
Axorew J. Hersmmy. -
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ALBERT P. BROOMELL, OF YORK, PENNSYLVANIA.

AUTOMATIC HEAT-CONTROLLING DEVICE.

1,133,090.

Specification of Letters Patent.

Patented Mar. 23, 1915,

Application filed July 8, 1914. Serial No. 849,679,

To all whom, it may concern :

Be it known that I, ALeerr P. BrooMELL,
a citizen of the United States, and a resi-
dent of York, in the county of York and
State of Pennsylvania, have madé certain
new and useful Improvements in Automatic
Heat-Controlling Devices, of which the fol-
lowing is a specification.

My invention relates to improvements in
devices for automatically controlling the
heat given out by radiators and the like,
and it consists in the combinations, construe-
tions, and arrangements herein described
and claimed. i

An object of my invention is to provide
a device in which a thermostatic member is
directly connected with a radiator valve so
as to control the valve in accordance wita
the temperature of the room.

A further object of my invention is to
provide a device of the type described in
which a thermostatic member is placed close
to the floor, but is protected from the heat
of the radiator and from the steam pipe so
that the air which reaches the thermostatic
member will be substantially at the same
temperature as the air at the floor of the
room in which the radiator is placed.

A further object of my invention is to
provide a device of the type described with
means for regulating the device so as to
cause the valve to operate at any predeter-

* mined temperature.

35

40

45
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Other objects and advantages will appear

in the following specification and the novel _

features of the device will be particularly
pointed out in the appended claims.

My invention is illustrated in the accom-
panying drawings forming part of this ap-
plication in which—

Figure 1 is a side view of the device, cer-
tain parts being shown in section, Fig. 2 is
an end view, Fig. 3 is a sectional view on a
line 83—3 of Fig. 1, a portion of the radiator
being shown in plan view, Fig. 4.is an en-
larged section through the valve on the line
4—4 of Fig. 1, Fig. 5 is a section along the
line 5—5 of Fig. 4, Fig. 6 is a detail view of
a yoke, Fig. 7 is a bottom plan view of the
valve proper, and Figs. 8, 9 and 10 are simi-
lar views of modified forms of valves.

In carrying out my invention I may make

use of a radiator 1 of any type such as a
steam radiator or a hot water radiator.

At 2 is shown a valve casing which com-
municates with the radiator 1 by means of a
pipe or nipple 8 and which is connected with
the source of steam or water supply by
means of a supply pipe 4. -For some dis-
tance up from the floor I inclose a pipe 4
with a heat insulating covering 5 made of
fiber or other heat insulating - material.
Around the fiber- covering 5 is secured .a
clamping member 6 having a set screw 7 for
adjusting the same in various positions.
This clamping member bears a metallic tube
8 which is preferably nickel plated and
which is lined on the inside with a heat in-
sulating sheet 9 of fiber or other suitable
heat insulating material. The tube is pro-
vided at its top with a spider 10 whose
central portion 11 forms a guide member for
a stem 12, as will be hereinafter explained.
Inside of the fiber insulating member 9 is

a corrugated tube 12* and within the cor-

rugated tube is a thermostatic bellows 13
whose lower end rests upon a suitable sup-
port 14, but whose upper end is free to move
when the bellows is expanded or contracted.

The stem 12 is secured in the lower end of
a yoke 15 (a detail view of which is shown
in Fig. 6) by means of a set screw 16. This
yoke bears a regulating screw 17 which
passes through a wrist pin 18 carried by an
arm 19 secured at the end of a rock shaft
20 which  passes through the walls of the
valve casing 2, and which is provided with
a collar 21 and a squared portion 22 ar-
ranged to pass through an arm 23. The lat-
ter has a rounded end 24 which extends be-
tween an upper and a lower collar 25 and 26
respectively on the valve stem 27. The col-
lar 26 serves as a valve and is provided with
guide wings 28 which extend through the
opening inthe partition 29. The rock shaft
20. (see Fig. 4) is provided with a sleeve 30
of soft metal such as Babbitt. A spiral

.spring 81 holds the collar 21 close to the end
of the Babbitt sleeve and thus forms a-

steam-tight joint thereby doing away with
the necessity of packing. This spring is
inclosed in a recess 19% 1n the rock arm 19,
this forming a housing for the spring.: The

_yoke 15 is provided on one side with a series
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of marks 32 indicating temperatures, while
the arm 19 bears an arrow which points to-
ward the temperature scale.

From the  foregoing description of the
various parts of the device the operation
thereof may be readily understood.

The yoke 15 together with its adjusting
serew and the rod 12 is of sufficient weight
1o keep the. valve always open. “When the
thermostatic bellows is cold and collapsed to
its shortest length the rod 12 is down against
the top of the bellows. If the temperature
increases the bellows will expand and force
the rod 12 upwardly, thereby rotating the
rock shaft and causing the closure or the
partial closure of the valve 96. If it is de-
sired to close the valve at a higher tem-
perature the regulating screw is turned to
the right, which will pull the connecting rod
up away frem the bellows so that the latter
will have to move farther by increased tem-
perature before it will transmit movement
to the valve.

Tt will thus be seen that I have provided
a heat regulating device in which the ther-
mostatic member is attached directly to the
radiator valve with a simple adjusting
means so ‘as to vary the. temperature at
which the valve will be opened. The ar-
rangement of the heat insulating means for
the bellows keeps the latter at substantially
the temperature of the air near the floor.
At the same time the steam supply pipe
serves as a means for supporting the ther-
mostatic member.

Tn order to adapt the valves to different
size radiators so that they will not be flood-
od with steam I may add metal to the gnide
wings 28, thereby providing passages 33 of
greater or less area as shown in the modi-
fied forms in Figs. 8 to 10 inclusive. The
thermostatic member 13 is preferably made
up of a series of individual sections which
are set one on top of the other. These sec-
tions are partially filled with volatile liquid
which will tend to cause the expansion of
the sections, thereby lengthening the ther-
mostatic member 13 as a whole and caus-
ing. the movement of the rod 12. I have
found that by subdividing the bellows into
sections the movement of the thermostat is
much quicker and more accurate than if one
long thermostatic bellows is used. My in-
vention contemplates the use, however, of
any suitable thermostat. i

I claim:—

1. The combination with a radiator hav-
ing a supply pipe. of a valve casing com-
municating with said radiator and said sup-
ply pipe; a valve therein for controlling the
heating fluid, a thermostat casing’ carried
by said supply pipe, said thermostat casing
being open at the bottom and at the top,
means carried by the supply pipe and by
the thermostat casing for insulating the heat

‘ing a supply pipe, of

1,188,090

from the radiator and from the supply pipe,
a thermostat disposed within said thermo-
stat casing, means disposed. between said
thermostat and said valve for operating the
latter, said last named means comprising &
depending rod connected with the valve, and
means for shifting the position of the rod
with respect to the thermostat so as to vary
the point of contact of the thermostat with
the rod.

9. The combination with a radiater hav-
ing a supply pipe, of a valve casing com-
municating with said radiator and with
said supply pipe, a valve within said cas-
ing for controlling the supply of heating
fluid, a thermostatic. member carried by said
supply pipe, means for insulating said
thermostatc member from the heat from
said radiator and said supply pipe, means
connected with said thermostatic member
for positively operating gaid valve at a pre-
determined temperature, and means for reg-
ulating the temperature at which the valve
is operated.

3. The combination with a radiator hav-
a valve casing com-
municating with said radiator and with said
supply pipe, a valve within said casing for
controlling the supply of heating finid, 2
thermostatic member carried by said sup-
ply pipe, means for insulating said thermo-
static member from the heat from said ra-
diator and said supply pipe, a rocker arm
connected with said valve for operating the
latter; a voke pivotally connected to said
rocker arm, and a rod secured to said yoke
and arranged to be engaged by said thermo-
static member for moving said yoke and
said rocker arm.

4. The combination with a radiator hav-
ing a supply pipe, of a valve casing com-
municating with said radiator and with said
supplv pipe, a valve within said casing for
controlling the supply of heating fluid, &
thermostatic member carried by said sup-
ply pipe, means for insulating said thermo-
static member from the heat from said ra-
diator and said supply pipe, a rocker arm
connected to said valve for operating the
Jatter, a wrist pin carried therebv and hav-
ing a threaded opening. a regulating serew
disnosed in the threaded opening of the
wrist pin, a yoke connected with said regu-
lating screw and movable with respect to
the rocker arm when the screw is tnrned,
and a rod rigidly eonnected with said yoke
and arranged to extend into operative rela-
Hion with said thermostatic member.

5. The combination with a radiator hav-
ing an individual supply pipe, of a valve
casing earried by said supply pipe, an in-
dividual inlet establishing’ communication
between said radiator and said valve cas-
ine. said individual supply pipe and said
valve casing beéing in' close proximity o
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said radiator, a vaive within said valve cas- ating said valve at a bpredetermin'ed tem-
ing for controlling the heating fluid, a perature, and means for regulating the tem-
thermostat member carried by said supply perature at which the valve is operated.

pipe, means for insulating said thermostat ALBERT P. BROOMELL.
member from the heat from said radiator Witnesses:
and said supply pipe, means connected with Grace M. Draver,

said thermostat member for positively oper- Wi H. Korier.
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. ALBERT.PRESTON BROOMELL, OF YORK, PENNSYLVANIA; JANET L. BROOMELL
. EXECUTRIX OF SAID ALBERT PRESTON BROOMELL, DECEASED.

: OIL-BURN‘ING APPARATUS. ‘

1,423,181,

Specification of Letters Patent. Patented J uly 18, 1922,

"Application filed March 19, 1921. Serial No. 453,663,

To all whom it may -concern.: i
Be it known that I, Aierr Preston
BroomeLr, a citizen of the United States,
and a resident of York, in the county of
York and State of Pennsylvania, have in-
vented certain new and usetul Improvements
in Oil-Burning Apparatus, of which the fol-
lowing is a specification. o
My invention relates to oil burning appa-
ratus and more particularly to an apparatus
especially designed for use in.conjunction
with a boiler, the purpose of my invention
being the provision of an apparatus having
pneumatic means for feeding oil to the
burner of the apparatus under pressure and
delivering a blast of air to the burner to ef-

fect atomization of the oil to produce a -

highly combustible mixture.

It is also a purpose of my invention to pro-
vide .an oil burning apparatus which is con-
structed to permit of its ready application to
any standard -form of boiler furnace without
necessitating the removal of more than one
section of the grate, and which must be po-
sitioned so that its burner is in close prox-
imity to the heating surface of the boiler so
that loss of heat by radiation is prevented
and the greatest heating efficiency obtained.

Furthermore, my invention provides posi-
tive means for preventing leakage of the oil
supply valve comprised in the apparatus,
automatic means for controlling the pneu-

matic means to vary the heat intensity of the .
burner in accordance with the steam pressure

in the boiler, and means which is automati-
cally operable to discontinue the pneumatic
means should the burner.of the apparatus be
extinguished during continued operation of
the apparatus.

I will describe one form of oil burning ap-
paratus embodying my invention and will
then point out the novel features thereof in
claims.

In the accompanying drawings:

Figures 1 and 1* are views showing a por-
tion of a boiler and fire box having ap-
plied thereto one form of oil burning appa-
tus embodying my invention.

Figures 2 and 2% are views showing in top
plan the apparatus shown in Figure 1.

Figure 3 is an enlarged vertical sectional
view of the oil feeding: mechanism embodied
in the apparatus showh in the preceding
views.

Figure 4 is an enlarged detail sectional
view of the burner embodied in the appara-
tus. :

Figure 5 is an enlarged detail view of the
yoke embodied in the burner shown in Fig-
ure 4.

Figure 6 is a view partly diagrammatic
showing one form of regulating means em-
bodying my invention for the oil burning
apparatus shown in the preceding views.

Similar reference characters refer to simi-
lar parts in each of the several views,

Referring specifically to the drawings and
particularly to Figure 1, the oil burning ap-
paratus in its present embodiment comprises
a fan blower I, operated by a variable speed
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motor M (Figure 2) and housed within a

casing 15, which is in communication with
one end of an air line A. The air line A in-
cludes a section 16 preferably formed inte-

~gral with the casing 15 and a separable sec-

tion 17 which is detachably connected to the
section 16 by means of a sleeve 18 that is se-
cured to the section 16 and which carries a

set screw 19 adapted to engage the section 17 .
for securing the two sections together. = As.

shown in Figures 1 and 17 the section 17 is
in the form of a goose-neck or substantially
Z-shaped form so as to permit of its ready
application to the fire box of a boiler and to
position a burner designated generally at B
above the grate of the fire box and in close
proximity to the lower side of the boiler.

As shown in Figure 4, the burner B in the
presence instance comprises a nozzle 20 hav-
ing a conical bore and a pocket at the small
end of the bore in which is centrally posi-
tioned a mixing nozzle 21 by means of a yoke
22 of the form shown in Figure 5. The mix-
ing nozzle 21 is provided with a double coni-
cal bore and a plurality of radially extend-
ing ducts 21* which communicate at their
inner ends with the bore in the manner
shown and which communicate at their outer
ends with a groove 21°. An oil line desig-
nated at L is connected to the yoke 22 and is
in communication with the groove 21° in the
manner shown.in Figure 4, this oil line com-
prising a plurality of sections of pipe so
formed and connected as to provide a goose-
neck portion 23 and an upwardly inclined
portion 24, which- latter is provided with a
feed valve 25. The upper end of the inclined
portion 24 communicates with a reservoir
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tank T to which oil is supplied from a suit-
aing suiirce of supply (not shown) by a feed

26 communicates with the lower end of the
tank T, and the passage of oil into the tank
is controlled by a float-operated needle valve

27 including a stem 28 which projects up--

wardly within the tank and which is adapted
to be engaged by a weight 29 to effect a clos-
ing of the valve against the action of the
float when certain conditions exist in the ap-
paratus. The weight 29 is movably support-
ed by means of a diaphragm 30 supported in
g collar 31 carried by the upper end of the
tank T. )

As shown in Figure 1, the reservoir tank
T communicates with the section 16 of the
air line through the medium of a &)ipe P,
“the upper end of which is connected to the
upper end of the tank, while its lower end
extends through the sleeve 18 and 1s so posi-

tioned within the section 16 as to deflect a

portion of the draft created into the pipe
upwardly into the tank. ‘ .

As shown in Figures 1% and 2%, a flame pan
N is positioned in advance of the burner
B, the shape of which is such as to effect an

upward deflection of the flame emanating

1,423,181

42 pivoted at the point indicated at 43 so as
to enifge any one of 4 plurality of contacts
44. weight 45 normally maintains the
contact arm 42 in its lowermost position.
The chain 41 is connécted to the free end
of the contact arm 42 so as to be operated

by the regulators D and H and to thereby -

vary the resistance interposed in a ‘circuit
including the motor M. ~As shown diagram-
matically, the ecircuit- also includes the
switch S and in such manner that current
from the house lighting system is only sup-
plied to the motor when the switch S is
closed. . .

In the operation of the oil burning ap-
paratus, the switch S being closed .current
1s applied to the motor M from the lighting

-system, the potential of which is determined’

by the position of the contact arm 42 of the
control switch. With the contact arm 42
engaging the lowermost contact 44, all of
the resistance of the rheostat is interposed
in ‘the circuit of the motor, and in the prac-
tical construction of the apparatus this re-
sistance is designed to allow of the actua-
tion of the motor. The motor M is of the
variable speed type which has the advan-
tage in its present use of reducing the flame

from the burner and into direct contact with —emanating from the burner B without en-

the under side of the boiler, as will be here-
inafter described.. The pan N is provided
with a pilot light 32 at a point adjacent to
the burner B, and this pilot light is adapted
to be fed with gas or oil to the source of
supply through the medium of a pipe 85.
The pan N is also provided with a drain
outlet 36 that communicates with a bucket
37 through the medium of a pipe 38, the
bucket being movably supported on a chain
39 trained over a pulley 40 and connected
to an electric switch S. By this arrange-
ment it will be seen that all unburnt oil in
the pan N is conveyed to. the bucket 37, and
when such accumuilation- becomes excessive
it serves to lower the bucket to effect an ac-
tuation of the switch S as will be more fully

“described hereinafter. P
Referring now to Figure 6, I have here’

shown one form of regulating means for
the motor M which is designed to vary the
rotational speed of the fan F for increasing
or decreasing the amount of oil and air
supplied to the burner, such regulating
means being controlled by conventional heat
and damper regulating devices associated

- with the boiler so that the oil burning ap-
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paratus can be controlled to maintain a con-
stant pressure within the boiler. This reg-
ulating means comprises-in the present in-
stance a control switch designated at K
which is operatively connected to a damper
regulator D and a heat regulator H through
the medium of chains 41 in the manner
shown. The switch X is in the form of a
rheostat and includes a movable contact arm

tirely “extinguishing the flame. = Further-
more it effects a gradual starting of the fan
F which has a decided advantage in oil
burning apparatus of this type. .
With the regulators D and H in normal
position, the contact arm 42 engages the
uppermost contact 44 which allows of the

entire current from the lighting system to.

be conveyed to the motor M. Upon starting
of the motor M, rotation of the fan F is ef-
fected and in such direction as to create a
draft in the air line A in the direction of
the burner B. That portion of the air cur-
rent which is deflected from the air line
by means of the pipe P enters the upper end
of the tank T and above the body of oil con-

tained therein, it-being understood that the’

operation of the needle valve is such as to
maintain a definite quantity of oil within
the tank. Under the pressure created by
the influx of air, the oil in the tank T is
ejected to the burner through the fuel line
L, it being particularly noted .that such
forcible feeding is necessary because the
reservoir tank T is disposed on a level be-
low that of the burner B. The oil from
the fuel line enters the mixing nozzle 21 and
under the action of the air traversing the

.nozzle 20, an intermixing of the oil and air

is effected with a simultaneous atomizing of
the oil so that it leaves the burner in the
form of atomized fuel. The pilot light 32
serves to ignite the atomized fuel from the
burner B, with the flame impinging upon
the curved sides of the pan N where it is
deflected upwardly into contact with the
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boiler. The quantity of oil supplied to the
burner can be readily controlled by a ma-
pipulation of the feed valve.25 so as to pro-
duce a highly combustible mixture. )
As the o1l is ejected from the reservoir
tank T, it is re-supplied by gravity with oil
from the feed pipe 26 by an opening of the
needle valve 27. This-opening of the valve
27'is permitted by a lifting of the weight 29
through an upward deflection of the dia-
phragm 30 by the air pressure entering tank
from the pipe P. As soon as the weight
disengages the stem 28 of the valve 27,

" the float. of the needle valve operates

15

2

=)

25

.

=3

35

40

45

50

55

890

65

_supplied to the:tank.

to open the valve as -will be under-
stood so that after the initial starting of
the apparatus, the needle valve will continue
to regulate the supply of oil to the reservoir
tank so as to maintain a definite quantity
therein.. However, as soon as the air pres-
sure to. the tank ceases, the diaphragm re-
turns to its normal position under the action
of the weight 29 with the latter engaging
the valve stem 28 and thereby force the valve
into closed position. I consider this an im-
portant . feature . of my. invention because
float-operated needle valves as heretofore
proposed are uncertain in their operation as
it has been found that the needle valves will
stick in open position and when moved to
closed position. do. not -effect the complete
closure of the port. However, by the pro-
vision of the weight 29 positive means is
provided for completely closing the valve
thus insuring the proper operation of the
needle valve to regulate the amount of oil

When. excessive steam pressure exists in
the boiler as a result of the continued opera-
tion of the oil burning apparatus, the damper
regulator D operates to effect a lowering of
the contact arm 42 under the action of the
weight 45 thereby introducing resistance
into the cireuit of the motor and reducing the
speed of the latter so that the rotational
speed of the fan is correspondingly reduced.
With the reduction in speed of the fan, it
will be clear that the intensity of the air
blast in the. air line and pipe P is likewise
reduced thus decreasing the amount of air
and oil supplied to the burner B. This nat-
urally reduces the flame and heat intensity
of the burner. Should steam continue to
accumulate within the boiler, the contact arm
42 will move to its lowermost position there-

by effecting a stoppage of the motor and a’

discontinuance of the oil supply to the
burner.

When an automatic temperature regulator
of the Minneapolis or Axco type is used to
regulate or discontinue the fire when the
room temperature in which the heating regu-
lator is placed reaches a certain pre-deter-
mined temperature, the heat regulator will
operate to lift the weight of the damper

8

regulator and will permit the weight on the
arm of the rheostat to bring the contact arm
of the rheostat down to the extreme bottom,
thus stopping the motor entirely and shut-
ting off the'oil. When the room tempera-
ture goes down the motor of the heat regula-
tor will revolve one half turn, permitting
the damper regulator weight to go.down and
pull up the arm of the rheostat and start up
the motor.

To prevent continued operation of the ap-
paratus after' the burner has been extin-
guished, or when the pilot light fails to effect
a lighting of the burner at the initial start-
ing 'of the apparatus, it will be clear that the
unburnt oil deposited in the flame pan N, will
accumulate within the bucket 37 and thereby
effect an opening of theswitch S. When the
switch S is opened current is no longer sup-
plied to the motor M so that the operation of
the apparatus is discontinued. “As a further

-safety, a drip pipe 46 is provided which ex-

tends from the reservoir tank T above the
normal oil level within the tank so that in
the event the needle valve fails to operate
properly while the fan F is in operation so
that more oil is applied to the tank than the
burner will consume, the surplug oil will be
delivered to the bucket 37 so as to open the
switch S and thus stop the motor.

- In the application of the apparatus to a
fire box, the apparatus as a unit is supported
for vertical adjustment to permit of its ap-
plication to fire boxes of various dimensions.
To this end I provide a stand. including a
base 50, a standard 51 upon which is slid-
ably fitted a sleeve 52 adapted to be locked
in any position upon the stem by means of
set screws 53. Integrally formed with the

sleeve 52 is a platform 54 upon which is sup- .

ported the motor M in the manner shown in
Figure 2. Bolted to the platform 54 is a

“panel 55 upon which is mounted the control -

switch K, the switch S and the necessary
conductors for electrically connecting the
switches to each other and to the motor. An
arm 56 is sustained on the panel 55 and pro-

‘vides means for supporting the pulley 40.

In the application of the apparatus to the
fire box of a boiler as shown in Figures 1
and 1%, the burner B and flame pan N are
positioned above the sectional grate which
1s covered with fire brick. The sections of
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the grate are designated at G in Figure 1¢, -

and it is to be noted that in order to apply
the pan and burner to the fire box it is only
necessary to remove one section of the grate.

120

This permits the grate to be covered with

bricks and sand, thus confining the heat
from the burner above the grate and there-
by preventing its radiation to the ash pit.
This not only increases the efficiency of the
burner but also greatly reduces the noise
produced by combustion. That space which
is created by the removal of one grate sec-
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tion can be covered, if desired, by simply
placing pieces of metal at each side of the
goose-neck of the air line. :

Although T have herein shown and de-
scribed only one form of oil burning appa-
ratus embodying my invention, it is to be
understood that varlous changes and modifi-
cations may be made herein without depart-
ing from the spirit of the invention and the
spirit and scope of the appended claims.

What I claim is: ’ .

1. An oil burning apparatus comprising,
a burner, means for supplying air under
pressure to the burner, an oil reservoir con-
nected to and: disposed below the burner,
means connecting the first means with the
reservoir to cause.said means to force the
oil from the reservoir to said burner, a source

of oil supply connected to the reservoir, a .

float operated control valve between the
reservoir and the source of supply, and posi-
tive means acting to close said control valve
the last means being operable by the secon
means to allow of the opening of said con-
trol valve. o

2. An oil burning apparatus comprising, a
burner, means for supplying air under pres-
sure to the burner, an oil reservoir connected
to and disposed below the burner, means
connecting the. first means with the reservoir
to cause said means to force the oil from the
reservoir to. said burner, a source of oil
supply conhected to the reservoir, a control
valve between the reservoir and the source
of supply, and a weighted diaphragm nor-
mally closing said control valve and asso-
ciated with the second means so as to be
ineffective to close the valve when the first
means is operated. ) )

3. In an oil burning apparatus, an oil

. reservoir, a source of oil supply communi-

cating with the reservoir, a float-operated

~reservoir and the source of oil supply, means
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valve for controlling the passage of oil from
the source of supply to the reservoir, a
weighted diaphragm normally acting to
close the valve, and pneumatic means for
forcing -the oil from the reservoir and to
actuate said diaphragm to permit the open-
ing of said valve.

4 In an oil burning apparatus, an oil
reservoir, an oil supply connected to. the
reservoir, a burner above the reservoir, a
fuel line connecting the burner and reser-
voir, a float-operated valve controlling the -
passage of oil from the source of supply to 55
the reservoir, positive means normally act-
ing to close the valve, and pneumatic means
for forcing the oil from the reservoir to said
burner and for rendering said means in-
effective to close said valve.

-5..An oil burning apparatus comprising
a burner, an oil reservoir connected to the
burner, a source of oil supply connected to
the reservoir, a control valve between the

continuously actuated to yieldingly main-
tain said control valve in a certain position,
and pneumatic means operable at times to
render said continuously actuated means in-
effective for holding said control valve in
the said position.

6. An oil burning apparatus comprising
a burner, an oil reservoir connected to the
burner, a source of oil supply connected to
the reservoir, a control valve between the
reservoir and the source of oil supply, grav-
ity actuated means for normally maintain-
ing said control valve in closed position, and -
means for supplying air under pressure to
the reservoir fo force oil therefrom to the 80
burner and to render said gravity controlled
means ineffective for holding said control
valve in closed position.

ALBERT ﬁRESTON BROOMELL.
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