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70 old, whom it may concern. 
e Be it known that I, JAMES F. McELRoy, a 

citizen of the United States, residing at Al 
bany, in the county of Albany and State of 

5 New York, have invented certain new and 
useful Improvements in Steam - Gages, of 
Which the following is a specification, refer 
ence being had therein to the accompanying drawings. 
The Specific object of this invention is to 

Construct a gage which can be used in con 
nection with steam heating apparatus to in 
dicate the relative amount of heat which is 
contained in the steam flowing into a regu 
lator or other steam heating appliance. I 
obtain this object of my invention by means 
of a steam gage which, instead of indicating 
the absolute pressure of steam as the usual 
Steam pressure gage is designed to do, indi 
cates the momentum of the steam. As the 
momentum of steam is the direct result of the 
condensation of steam which takes place in 
the radiator or heating appliance, it is obvi 
Ous that a gage indicating the momentum of 
Steam must at the same time be an indicator 
of the relative amount of condensation which 
takes place in the radiator or in other-words 
of the relative amount of heat absorbed by 
the radiator or other heating appliance into 
which the steam flows. The operation of 
such a gage in connection with a steam heat 
ing apparatus would then be to stand at 
Zero When no steam is admitted into the ap 
paratus, but when steam is admitted it opens 
Out and indicates the relative amount of 
heat contained in the steam which the radi 
ator absorbs. With such a gage as an in 
dicator, the valve in the steam supply pipe 
can then be intelligently adjusted to the 
proper needs of the car or room which is to 
be heated by the radiator. It is quite true 
that in a certain sense the ordinary steam 
preSSure gage is also indirectly a steam mo 
mentum gage for the reason that the pressure 
of the steam and the momentum of steam are 
reciprocal factors, that is, the pressure of 
steam increases or decreases inversely as the 
momentum decreases or increases, and thus 
it might appear that all we have to do to con 
vert a steam pressure gage into a steam mo 
mentum gage would be to reverse the indi 
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cation so as to indicate zero at the maximum 
pressure and from there open out as the press 
ure of steam decreases. This would be all 
right if our maximum pressure would be a 55 
constant factor, but as there is hardly a heat 
ing plant in which the pressure of steam 
from the boiler does not constantly vary 
more or less, or taking as an illustration the 
conditions found in train heating where we 6o 
have a train pipe supplied from the locomo 
tive with steam, the pressure of which in the 
train pipe fluctuates and not only this but 
where each car gets steam at a pressure dif 
ferent from the other cars, it must appear 65 
that a steam pressure gage is not a practi 
cal device for indicating the momentum of 
Steam. - | 

My invention has for its object to indicate 
the momentum irrespective of the pressure 
of the steam on the apparatus and it relates 
to a gage which is therefore not the converse 
of the steam pressure gage but accomplishes 
a new and useful result not accomplished 
heretofore in steam gages. 

I obtain the object of my invention by a 
steam gage in which the index is moved by a 
difference in pressures produced only when 
steam is in motion and to this end I employ 
two spring tubes arranged to move the index 
by their differential movement under unequal 
pressures of steam caused by a fall in press 
ure proportionate to the momentum of the 
steam, all as more fully hereinafter described 
in connection with the accompanying draw 
ings, in which- . 

Figure 1 is a front elevation of my gage 
with the actuating mechanism exposed and 
partly in vertical section. Fig. 2 is a similar 
front elevation showing my invention in a 
simplified form more specifically explained 
hereinafter. Fig. 3 is a diagram showing the 
connection of my gage with a steam heating 
apparatus. Fig. 4 is a cross-section on line 
ac-ac Fig. 1. 95 

Referring to Figs, 1 and 2, A A' are two 
hollow spring tubes of the usual character 
employed in steam gages, B is a hollow base 
to which they are connected. 
CC are pipes for conveying the steam into 

and out of the hollow base. 
D is an orifice or a series of orifices between 
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the tube A and pipe C on one end and the 
tube A and pipe C" on the other end of the 
hollow base; all so arranged that if steam 
flows into the base through the pipe C and 
out through the pipe C, the tubular spring 
A is moved by the pressure of the steam be 
fore it passes through the orifice and the 
tubular Spring A' is moved by the pressure 
of the steam after it has passed through the 
orifice. Attached to the upper end of these 
Springs are connecting links E E which are 
pivotally attached to opposite ends of the 
oblique bar F, and so arranged that when 
equal pressures are carried on the two springs 
A and A', the bar F will rock about a fixed 
point in its center. At this point the bar is 
fulcrumed upon a wrist G which is carried 
upon the upper arm of the lever H. This le 
yer His fulcrumed at I and carries upon its 
lower end the rack J which actuates the in 
dex K through a pinion L. 
As far as the operation of the parts so far 

described is concerned it is evident that if 
steam is admitted into the base B no move 
ment could be produced upon the index as 
long as the steam is not flowing, but when it 
flows the orifice produces a resistance to the 
free flow of steam and we obtain therefore a 
difference of pressure of the steam on the 
two sides of the orifice and this difference of 
pressure Will cause the tubes A A' to expand 
differently and the differential movement of 
the tubes is transmitted to the index and indi 
cates the measure of velocity of the steam, as a 
result of the difference in pressure of the steam 
in the tubes. The device therefore as far as 
described and shown singly in Fig. 2, would 
therefore not be a true indicator of the mo. 
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mentum as the latter is the product of veloc 
ity and density. For a more perfect work 
ing device I also take into account the factor 
of the density of the steam (which depends 
upon the degree of pressure of the steam). 
To this end I arrange the differential motion 
in Such a manner as to give a proportional 
increase or decrease to the movement of the 
index hand by the increase or decrease of the 
pressure of the steam, as shown in Fig. 1 in 
which M M are two bell crank levers at 
tached to the casing, one arm of each is con 
nected to the ends of the springs A A' and 
the other arms I connect to the links N N' 
which in turn are pivotally connected to a 
bar O. This bar at its center is also full 
Crumed upon the Wrist G. and the latter is now 
arranged to slide freely upon the arm of the 
lever H on which it is carried. The result of 
the last described connection of the tubular 
Springs with the lever H is obviously to 
lengthen or shorten the arm of the lever H 
by the greater or less absolute movement of 
the Springs under the varying pressure of the 
steam. It is evident that I may so arrange 
and proportion the parts that the point of 
COnnection of the lever H. With the bar E is 

in pressure in A and A', the sliding wrist pin 
is moved toward the fulcrum of the lever H, 
so that a given rise in pressure in the tWO 
springs may be made to have an effect.in 
moving the hand of the gage in proportion 
thereto. 
Agage constructed on the principles herein 

explained can be made to indicate the true 
momentum of steam in motion and hence the 
quantity of water which will condense from 
the steam which passes through it in a given 
length of time. It is evident that by taking 
advantage of the resistance of orifices to the 
flow of steam, I obtain a difference in press 
ures as a factor to determine the momentum 
of the steam in a very simple and practical 
manner which greatly simplifies the con 
struction of such a device. The differential 
movement of the spring tubes alone would 
absolutely indicate the flow of steam provided 
the pressures on the two sides remained con 
stant, but it will be understood that a fixed 
difference of pressure on the two sides will 
give practically the same velocity through the 
orifice regardless of the pressure that may be 
carried, thus for example a fall from ten to five 
pounds would give practically the same Veloc 
ity as a fall from thirty to twenty-five pounds. 
In the latter instance, however, we would have 
steam of much greater density and hence a 
greater weight of steam would pass through in 
a given length of time. Therefore the differ 
ent movement of the spring tubes determines 
only the factor of the velocity of the steam 
and (unless the density of the steam is con 
stant) we will have to increase or decrease 
this movement proportionately to the increase 
or decrease of the pressure of the steam (that 
is its density). 
ing Wrist G upon the lever Hproportionately 
to the absolute movement of the tubular 
springs under varying pressure of steam and 
thereby increase or decrease the movement 
of the index hand proportionately to the in 
crease or decrease of the absolute pressure of 
the steam acting upon the springs. 

In Fig. 3 I show my gage as applied to in 
dicate the momentum of steam flowing from 
a pipe S (which may be the train pipe) into 
a radiator T through the supply pipes CC'. 
The valve.V for controlling the admission of 
steam may be placed in the pipe C or C, in 
either case the gage stands at Zero when this 
Valve is closed, but when the steam is ad 
mitted into the radiator, the index will open 
Out and indicate precisely the relative amount 
of heat admitted into the radiator. Suppose 
for instance, the radiator should not con 
dense properly by becoming filled with water 
of condensation (a contingency frequently 
encountered insteam heating) the index hand 
would show it immediately to the train hand; 
now let us compare this action with the action 
of the steam pressure gage under like condi 
tions, here evidently the induction would 

shifted in such a manner that by the increase I show an increase in the pressure on the ap 

To this end I shift the slid 
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paratus and the train hand seeing the press 
ure rise would reduce the steam and thus do 
the opposite from what is required. It is 
thus evident that as an adjunct to steam 
heating my device clearly accomplishes a 
new and important result, 
While I have heretofore referred to my in 

vention only in connection with steam, I want 
it distinctly understood that I claimit broadly 
for ascertaining the momentum of any other 
gas or fluid, as it is obvious that its opera 
tion is in no wise dependent upon the use of 
Steam. 
What I claim as my invention is 
1. In a steam or other fluid gage, the com 

bination with a fluid conductor, of a plurality 
of movable members connected with the con 
ductor and actuated independently by the 
pressure of the fluid therein, an indicator 
actuated by the members, and means for 
causing a relative variation in the actuation 
of the members, substantially as described. 

2. In a steam or other fluid gage, the com 
bination with a fluid conductor, of a plural 
ity of hollow springs, communicating with the 
interior of the conductor, an index hand, act 
uating mechanism between the springs and 
hand, and means at the conductorinterposed 
between the springs, for causing a differen 
tial pressure in the springs, substantially as 

i described. 
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3. In a steam or other fluid gage, the com 
bination with a fluid conductor, of a plural 
ity of differentially movable tubular springs, 
communicating with the conductor, indicat 
ing mechanism actuated by the springs and 
means for causing the differential movement 
of the springs, substantially as described. 

4. In a steam or other fluid gage, the com 
bination of a hollow base provided with steam 
inlet and outlet connection, an orifice or se 
ries of orifices formed in said base and through 
which the steam passes, two tubular springs 
connected to said base and adapted to be act 
uated by the pressure of the steam on oppo 
site sides of said orifice and indicating mech 

anism operated by the differential movement 
of said springs, substantially as described. 

5. In a steam or other fluid gage, the com 
bination of a hollow base provided with steam 
inlet, and outlet connection, an orifice or se 
ries of orifices formed in said base, and through 
which the steam passes, two tubular springs 
connected to said base and adapted to be act 
uated by the pressures of the steam on oppo 
site sides of said orifice and indicating mech 
anism operated by the differential movement 
of said springs, in proportion to the absolute 
and relative movement of the springs, sub 
stantially as described. 

6. In a steam or other fluid gage, the com 
bination with the tubular springs adapted to 
be differently actuated respectively by dif 
ferent pressures of steam acting upon them, 
of indicating mechanism comprising an oscil 
lating lever, a sliding wrist upon one arm of 
said lever, intermediate connection between 
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said sliding wrist and the tubular springs for 
oscillating the lever by the differential move 
ment of the springs, intermediate connection 
between said sliding wrist and the springs 
for controlling the adjustment of said wrist 
by the absolute movement of the springs, and 
an index hand deriving its motion by suit 
able connection with the other arm of the 
said lever, substantially as described. 

7. In a steam or other fluid gage, the com 
bination with a single conduit, of a plurality 
of independent movable members connected 
with the conduit and actuated by the press 
ure of a fluid therein, a partition in the con 
duit intermediate the members, having an 
aperture therein of a diameter less than the 
diameter of the interior of the conduit, and 
an indicator actuated by the members, sub 
stantially as described. 
In testimony whereof Iaffix my signature in 

presence of two witnesses. 
JAMES F. MCELROY. 

Witnesses: 
EDWIN A. SMITH, 
WILLIAM. P. EDDY. 
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