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1,205,189. Specification of Letters Patent. Pateated Nov. 21, 1916. 
Application filed May 15, 1915. Serial No. 28,436, 

To all whom it may concern: 
Be it known that I, JosepH. W. GAMBLE, 

a citizen of the United States of America, 
residing in the city and county of Phila 
delphia, in the State of Pennsylvania, have 
invented certain new and useful Improve 
ments in Metering-Heaters, of which the fol 
lowing is a true and exact description, refer 
ence being had to the accompanying draw 
ings, which form a part thereof. 
My present invention relates to combined 

Water heating and Weir measuring apparatus 
of the type known as metering heaters and 
comprises improvements in the flow con 
trolling provisions thereof, devised with the 
general object of providing simple, effective 
and compact means for effecting the de 
sired regulation of operation. 
One specific object of my invention is to 

provide improved means for protecting the 
Weir measuring apparatus against flooding 
when connected in the usual manner to 
water supply piping into which Water is 
sometimes supplied in excess of the require 
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ments for heated and measured Water. 
Another specific object of the invention is 

to provide improved means for cutting the 
meter proper out of operation when this is 
desirable, for cleaning, inspection, repairs, 
or other cause, while at the same time insur 
ing an adequate supply of heated water to 
the boiler feed pumps or other devices nor 
mally supplied by the metering heater. 
The various features of novelty which 

characterize my invention are pointed out 
with particularity in the claims annexed to 
and forming a part of this specification. 
For a better understanding of the invention, 
however, and the advantages possessed by 
it, reference should be had to the accom panying drawings and descriptive matter 
in which I have illustrated and described a 
preferred embodiment of my invention. 
Of the drawings: Figure 1 is a sectional 

elevation of a metering heater embodying 
my invention: Fig. 2 is a sectional eleva 
tion of one, and Fig. 3 a sectional elevation 
of another, of the valves employed. 

In the particular embodiment of my in 
vention illustrated in the drawings, A repre 
sents the casing of a metering heater which, 
as shown, is formed with a heating com 

partment A, an inlet compartment A, or 
Weir chamber proper, and an outlet com 
partment A*; the water flowing from the 
inlet compartment A' into the outlet com 
partment. A through the weir notch or 
notches B, formed in the upper edge of the 
Weir plate or partition B. As shown, the 
normally Open communication between the 
compartments A and the compartment A. 
Which is located above it, may be closed 
When necessary or desirable by means of a 
alve C located within the compartment A’. 
As shown the valve C is of what may be called the rotary slide valve type having a 
cylindrical seat A* formed at the margin of 
the port A in the partition between the 
compartments A and A. The valve C may 
be rotated to open and close the port A' by 
the external operating handle C. 
F represents a float chamber actually lo 

cated in the compartment A* but connected 
to the compartment A' by the water level 
equalizing conduit F which is located be 
low the lowermost level of flow over the 
Weir. A float E working in the float cham 
ber F operates the usual recording or other 
exhibiting mechanism located in the case G. 
Steam, ordinarily exhaust steam, for heat 
ing the water is supplied to the compart 
ment A' by the pipe H which discharges 
into the compartment. A through the usual 
oil separator I. The drip from the sepa 
l'atol' I passes, as is usual, through a pipe 
connection into a float trap J. A valve 
K' actuated by a float K located in the 
float box J, automatically opens the Waste 
connection. J' whenever the liquid level in 
the float trap J rises to a predetermined 
height. Water may overflow from the com 
partment A' into the float box J through 
the orifice A" whenever the water level in 
compartment A at any time builds up to 
the level of the flange A in front of said 
orifice. 
Normally the major portion of the water 

to be heated is supplied to the heater from a 
condenser hot well or like source, through a 
pipe L, and make up water is supplied to the 
heater when required, through the pipe P. 
Each of these pipes discharges into the usual 
trough. A located in the upper end of the 
compartment A', the water overflowing 

55 

60 

65 

70 

75 

80 

85 

90 

95 

OO 

  



10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

2 

from the trough onto the usual splash 
trays A'. The flow of water to the heater 
through the pipe L is controlled by a throttle 
valve L' which is opened or closed by a float 
Maccordingly as the water level in the com 
partment A falls below, or rises toward a 
predetermined height. The supply of water 
to the heater through the pipe P is con 
trolled by the normally closed valve P', 
operated by a float O also responsive to the 
height of Water level in the compartment A, 
and opening and closing the valve Pac 
cordingly as the Water level in compartment 
A falls below or rises to a predetermined 
height lower than the level at which the float 
M moves the valve L' into its wide open 
position. The pipe L is connected, at the 
inlet side of the valve L', to one end of a 
branch pipe Q. The other end of the pipe 
Q is connected to the float trap J. The flow 
of Water through the pipe Q is normally 
prevented by the loaded check valve R 
which is adapted to open and permit flow 
through the pipe L to the float box J when 
the pressure in the pipe L exceeds that in 
the float box J by a predetermined amount. 
As shown, the valve R comprises a mov 

able disk R' normally pressed to its seat 
by a spring R', but rising from its seat 
when the differential of the pressures act 
ing on the opposite sides of the valve R' 
overcomes the seating load formed by the 
weight of the valve member R and the 
tension of the spring R. The tension of 
the spring R* may be adjusted by the screw 
spindle R, and advantageously the latter 
may be also adjusted to lock the valve disk 
R" against its seat. The compartment A'. 
is connected to the compartment A' by the 
pipe connection S opening to each of Said 
chambers adjacent its upper end and Serv 
ing to equalize the vapor pressure in the 
compartment. A with that in compart 
ments A* and A'. The equalizing connec 
tion S may be closed when this is desirable, 
by means of a valve S'. 
Normally, the heated and measured water 

passes out from the compartment A 
through the valve T and pipe T. A branch 
pipe U, normally closed by the valve U", 
forms a by-pass connection between the pipe 
T and the compartment A’ about the com 
partments A and A8 and valves C and T. 
By opening the normally closed valve U, 
and closing the normally open valves C, S 
and T', it is thus possible to supply to the 
device fed with water through the pipe T, 
hot water taken from the compartment A 
without passing this water over the weir. 
This makes it possible to open the weir 
compartments A and A for cleaning or 
repairs without interrupting the supply of 
hot water to the apparatus fed by the pipe 
T. With this arrangement no loss of heat 
occurs in normal operation, as the Water 
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passes from the heating chamber through 
the internal valve port A. from the heating 
chamber to the Weir chamber. The external 
valve U which in practice must be of a 
type more expensive to make and more apt 
to injury by the erosive action of the water 
passing through it than the internal valve 
mechanism shown for controlling the flow 
through the port A, is normally closed and 
not subjected to the erosive action of the 
Water passing through the metering heater. 

In normal operation, the supply of water 
to the heating chamber A through the pipes 
L and P is regulated by the floats M and Cy 
and valves L and P' in response to the de 
mand for measured water. In some cases, 
as where the water normally passed to the 
heater through the main supply conduit L 
consists wholly or in part of heating sys 
ten “returns,” or water of condensation 
from steam pipes and the like, it is desirable 
that this water should not be allowed to ac, 
cumulate and build up an undesirable back 
pressure in the piping L. This is prevented 
from occurring with the apparatus shown, by 
the valved bypass pipe Q connecting the pipe 
I to the Waste trap J. Normally the valve 
R is closed and prevents the passage of 
Water from the pipe L through the pipe Q 
to the float box J and thence to waste. As 
Soon, however, as the accumulation of water 
in the pipe L is such as to subject the un 
der side of the valve member R to a force 
overbalancing the weight of the valve mem 
ber and the tension of the spring R, the 
valve member R' lifts and thus permits 
Water to pass until the accumulation of 
Water in the piping L diminishes. As the 
water thus passed to waste is not passed 
through the heating chamber A there is no 
such Waste of heat as could be involved if 
the Water were passed through the heating 
chamber before being passed to waste. 

it will be apparent to those skilled in 
the art that the apparatus disclosed is ex 
ceedingly compact, effective and reliable for 
the purposes described. One of the advan 
tages of the invention, is that the compact 
ness of the pipe arrangements, which it is 
possible to employ when the various com 
partments are connected as shown, makes it feasible to prepare the various pipe con 
nections and apply them to the heating and 
measuring tank before shipping the latter 
from its place of manufacture. 
While in accordance with the provisions 

of the statutes I have herein described and 
illustrated the best forms of my invention 
now known to me, it will be apparent to 
those skilled in the art that changes can 
be made in the form of my invention with 
out departing from its spirit, and that some 
features of my invention can be used in 
Some cases without a corresponding use of 
other features of the invention. 
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Having now described my invention, what 
I claim as new and desire to Secure by Let 
ters Patent, is: 

1. Weir measuring apparatus comprising 
in combination a Weir chamber, an outlet 
compartment receiving the overflow from 
said Weir chamber, Supply piping for con 
veying liquid to be measured to said Weir 
chamber, a valve in said piping, means re 
sponsive to the height of water level in said 
outlet compartment for closing and opening 
said valve as said water level rises to and 
falls below a predetermined level, and a 
Waste connection to said pipe at the inlet 
side of said valve, said Waste connection 
comprising a loaded valve normally closed, 
but opening to permit a discharge to Waste 
On a predetermined increase in pressure in 
said pipe at the inlet side of said weir. 

2. A metering heater comprising a Weir 
chamber, a heating chamber freely discharg 
ing liquid heated therein into said weir 
chamber, and an outlet compartment re 
ceiving the overflow from the Weir cham 
ber, a waste connection leading from said 
heater, Water supply piping leading to said 
heating chamber, a valve in said pipe con 
trolling the flow therethrough to said heat 
ing chamber, and means for closing and 
opening said valve as the water level in said 
outlet compartment rises to and falls below 
a predetermined value, and a loaded valve 
controlling communication between said pip 
ing at the inlet side of said valve and said 
waste connection, said valve being normally 
closed but automatically opening when the 
pressure in said piping rises to a value at 
which it overcomes the loading force. 

3. A metering heater comprising a Weir 
chamber, a heating chamber freely discharg 
ing liquid heated therein into said weir 
chamber, and an outlet compartment receiv 
ing the overflow from the weir chamber, a 
waste connection to said heater including a 
float trap, water supply piping leading to 
said heating chamber, a valve in said pipe 
controlling the flow therethrough to said 

3. 

heating chamber, and means for closing and 
opening said valve as the Water level in said 
outlet compartment rises to and falls below 
a predetermined value, a pipe connection ex 
tending between said piping at the inlet side 
of said valve and said float trap, and a 
loaded valve located in said pipe connection, 
said valve being normally closed but auto 
matically opening when the pressure in said 
piping rises to a value at which it overcomes 
the loading force. 

4. A metering heater comprising a Weir 
chamber, a heating chamber freely discharg 
ing liquid heated therein into said weir 
chamber, and an outlet compartment receiv 
ing the overflow from the weir chamber, an 
Oil Separator, means for passing steam 
therethrough to said heating chamber, a 
waste connection leading from said heating 
chamber including a float trap receiving the 
drip from said oil separator and overflow 
from Said heating chamber, water supply 
piping leading to said heating chamber, a 
valve in said piping and means for closing 
and opening the valve as the water level in 
said outlet compartment rises to and falls 
below a predetermined value, a pipe connec 
tion leading from said pipe at the inlet side 
of said valve to said float trap, and a loaded 
valve located in said pipe connection, said 
valve being normally closed but automati 
cally opening when the pressure in said 
piping rises to a value as to overcome the 
loading force. 

5. A metering heater comprising a casing 
divided into a weir chamber, an outlet cham 
ber receiving the overflow from the weir 
chamber, and a heating chamber discharging 
into said Weir chamber through a valve seat 
ed port located within said casing, a valve 
controlling said port, a delivery pipe lead 
ing from said outlet chamber and including 
a valve, and a valved bypass external to said 
casing and connecting the heating chamber 
thereof to said delivery pipe at the outlet 
side of the valve in the latter. 

JOSEPH. W. GAMBLE. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' - 
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