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GAS MXNG CONTRO, METHOD AND 
APPARATUS 

Edwin X. Schmidt and Charies W. Warner, Mill 
waukee, Wis., assignors to Cutler-Hammer, Inc., 
IYilwaukee, Wis., a corporation of Delaware 
Application March 6, 1946, Seria No. 652,431 

8 Claims. (CI. 137-6) 

This invention relates to improvements in gas 
mixing control methods and apparatus, and al 
though not limited thereto the invention relates 
more particularly to such methods and apparatus 
adapted for peak shaving. 
In the Operation of gas utilities it frequently 

becomes necessary or desirable to supplement the 
normal maximum Supply of gas by an auxiliary 
Supply consisting of a mixture with air of a liquid 
petroleum gas or gases. However, a mixture of 
Such gases (propane and/or butane) with air 
which Will function satisfactorily on gas burn 
ing appliances when used alone or as a relative 
ly large percentage of the gas flow, invariably 
requires a heating value thereof which is Sub 
stantially higher than that of the base gas. The 
result is that more potential heat is delivered to 
the domestic consumer per unit of volume, and 
the income of the gas company is reduced due 
to the lower volumetric consumption. Therefore 
When the demand for gas requires the use of a 
Supplementary fuel, or peak shaving gas, it is 
desirable that such additional gas be supplied at 
the minimum heating value which will not cause 
trouble on consumer appliances. Moreover, in 
asmuch as the proportionality of the peak shav 
ing gas in the mixture determines the amount 
of increase in heating value required to eliminate 
burner trouble, the volume of peak shaving gas 
must be properly proportioned with respect to 
the volumetric rate of flow of the base gas, and 
the heating value of the peak shaving gas should 
have a definite relationship to the preselected 
proportionality. 
ASSuming that a utility normally Supplies car 

bureted water gas of 540 B. t. L. per cubic foot, 
a propane-air mixture of 720 B. t. u. would 
theoretically be required to provide for substitu 
tion thereof completely for the carbureted water 
gas (100 per cent interchangeability). However, 
we have found that a 700 B. t. u. mixture of pro 
pane and air Will afford Satisfactory burner per 
formance. Similarly, we have found that a mix 
ture of carbureted Water gas of the aforemen 
tioned quality with up to about 15 per cent of 
540 B. t. u. propane-air (peak shaving) gas will 
likewise afford satisfactory burner performance. 
On the other hand, if one-half of the final mix 
ture consists of carbureted Water gas of the afore 
mentioned quality and the balance a propane air 
gas mixture, a heating value of the latter of 
about 650 B. t. I. is required. 

Furthermore, in the delivery of natural gas by 
pipe line companies to distribution companies, 
the contracts almost invariably prescribe maxi 
mum delivery rates; SO that an auxiliary Sup 
ply of peak shaving gas is absolutely necessary. 
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Even in those cases where the demand by the 
distribution company is permitted to exceed the 
maximum delivery rate specified in the contract, 
the charge per unit volume for the exceSS gas 
required to be supplied by the pipe line com 
pany will ordinarily be substantially greater 
than for that supplied just below the maximum 
delivery rate agreed upon. 
A primary object of our invention is to provide 

novel methods of and apparatus for accomplish 
ing the desirable results aforementioned. 
Another object is to provide for use of any re 

quired volume of the peak shaving gas without 
deleteriously affecting the combustion or burner 
characteristics of the final mixture. 
Another object is to minimize the required 

quality or heating Value of the peak shaving gas 
when supplied. 
Another and more specific object is to provide 

methods of and apparatus for automatically 
varying the quality of the peak shaving gas in 
accordance With variations in the proportion 
ality or volume thereof required to be supplied. 
Other objects and advantages of the inven 

tion will hereinafter appear. 
The accompanying drawings illustrate certain 

embodiments of our invention which will now be 
described; it being understood that the inven 
tion is Susceptible of embodiment in other forms 
Within the scope of the appended claims. 

in the drawings, 
Figure 1 illustrates schematically and diagram 

matically a fully automatic peak shaving gaS 
mixing control System constructed in accordance 
With our invention. 

Fig. 2 illustrates a modified and simplified form 
of our invention, wherein a flow of peak shav 
ing gas is effected at all times for mixture with 
the base gas flow, the percentage flow of peak 
shaving gas being normally inaintained low 
enough to avoid the necessity for any exceSS in 
the total heating value per unit volume thereof 
With respect to that of the base gas; the System 
of this figure including a hand set Selector which 
not only controls the proportionality of the flow 
of peak shaving gas with respect to the base 
gas, but also effects the setting of the aSSociated 
means for control of the total heating value per 
unit volume of the peak shaving gas. 

Fig. 3 is a graph illustrating the increase re 
quired in the minimum quality or heating value 
of the peak shaving gas according to the volu 
metric proportionality thereof necessary for 
mixture With a base gas, Such as carbureted Water 
gas of 540 B. t. u. per cubic foot, whereby satis 
factory burner, performance of the complete 
mixture is insured, and ... . . . . . . . .' " 
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Fig. 4 illustrates another form of our inven 
tion which is functionally quite similar to that 
ShOWn in Fig. 2. 

Referring to that form of our invention illus 
trated in Fig. 1, the numeral O designates a 
conduit through which gas from a suitable rela 
tively high pressure source is supplied to a line 
or conduit, designated by numeral f, for dis 
tribution to consumers. The gas Supplied 
through conduit O may be of any Suitable char 
acter, such as natural gas, carbureted Water gas, 
or the like. This gas will hereinafter be referred 
to as the base gas which will normally have pre-. 
determined substantially constant values of: 
total heat per unit volume, density and combus 
tion characteristics. By way of example, it will 
be assumed that such base gas consists of a 
typical carbureted water gas of 540 B. t. u, per 
cubic foot. 
Conduit C is provided with a fixed orifice. 2, 

a hand set valve f3, a first pressure regulator, des 
ignated in general by numeral. 4, and a Second 
pressure regulator. 5, which is in the form of a. 
pressure difference. regulator. Regulator fis. Of 
a known form wherein the valve portion (not 
shown) is adjustably biased toward fully. Opened 
position; the regulator, including a diaphragin 
43 whose upper surface is Subjected, through pipe 

(4b, to the pressure of gas at the downstream side 
of orifice f2. Regulator. 4 thus Serves to initially 
control the distribution pressure, Within conduit 

. As the required flow (to meet the deinand 
from conduit f) approaches...a preselected Inaxis. 
mum value, as indicated by the orifice. meter 
(comprising orifice. 2, pipes 5, and 5 and dia 
phragm 5°), the pressure drop across the orifice. 
2 and hand set valve 3 approaches the prese 
lected setting of the pressure difference regula 
tor 5, whereupon the regulator 5 moves auto 
matically toward closed position, thus limiting. 
the flow to establish a fixed or constant preSSLIre. 
drop across the orifice. 2 and hand set valve 3: 
jointly. Inasmuch as the amount of restriction 
is fixed by valve 3 and orifice. 2; Such constant 
pressure drop determines...the-rate of flow. of the 
gas in conduit. O, and if this flow, is in Sufficient.to 
satisfy the demand, the distribution pressure. (in 
conduit f). Will fall. In attempting to com 
pensate for this fall in pressure, the valve asso 
ciated with pressure regulator 4 may go toward 
or to its fully opened position, but this will not 
affect the flow of gas-through conduit fo, because. 
the control of flow has been taken over... by: the 
pressure difference regulator 5. 
Thus upon proper adjustment of Valve 3...and 

adjustment or calibration of pressure-difference. 
regulator. 5; the same. will cooperate. with orifice 
2 to limit, the maximum volumetric rate of flow. 

of gas through conduit C. to conduit , in ac 
Cordance with the contract with a pipe line com 
pany, as aforedescribed. It follows. that, if: the 
rate of demand from the distribution line. f is: 
greater than the aforementioned maximum 
volumetric rate. Of Supply, through conduit. O, the. 
gas pressure in line. will fall below, the predeter 
mined desired preSSure-therein. Therefore it is 
necessary to provide an auxiliary supply of gas, 
suitable for mixture with the base gas supplied 
through conduit 10, to satisfy the demand for 
gas beyond said maximum volumetric rate of sup 
ply of the base gas, and to maintain a substan 
tially constant pressure of the gas within distri 
bution line ff. - 
In Fig. 1 we have illustrated means operable. 

automatically to supply the additional volume of 
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4. 
gas to meet the excessive demand from distribu 
tion line i , whereby the pressure in the latter 
is maintained at a predetermined Substantially 
constant value. The means now to be described 
are also adapted to act automatically to control 
the quality or total heating value per unit volume 
of the auxiliary supply of gas at a minimum value 
(which, however, will undel' no conditions be leSS 
than the quality or total heating value per unit 
volume of the base gas); thus minimizing the ex 
cess, in quality or richness of the gas Supplied to 
distribution line when the demand is greater 
than the predetermined maximum rate of Supply 
of base gas. Such-rinimized quality of the aux 

5. iliary supply of gas is likewise automatically 
varied, in accordance with variations in the rate 
of demand, in such a manner as to insure against 
in proper combustion characteristics of the gas 
at the various points of consumption. 

It may be assumed, for example, that conduit 
0 is connected with a high pressure. Source of 

Supply. of base, gas of 540.B. t. li. per cubic foot, 
the aforedescribed elements. 2, 3, and f4 acting 
to normally insure a predetermined relatively 
lower pressure of the gas. Within distribution line 
fi. Further it. may be assumed that the auxiliary 
gas (propane, for example), is Supplied to a con 
duit. 6 at: a pressure. normally substantially 
higher than the predetermined relatively low 
pressure, which it is desired to, maintain in the 
distribution ine? : 

ASSociated. With conduit. f6 is a so-called low 
pressure gas regulator. of known form, which 
includes a valve. (not shown) which is normally 
biased to Open; position to provide a free flow of 
the propane into the portion 6a of conduit 6. 
However, a pipe: 8; affords, communication be 
tween the conduit. O at the downstream side of 
orifice 2. and the chamber. 7b. which opens to 
the upper Surface. of a diaphragm 7a; the ar 
rangement being such that the valve of regula 
tor 7 will be maintained closed so long as the 
preSSuite. in distribution conduit does not fall 
below the pressure. preselected therefor. Upon 
a decrease in the distribution pressure below said 
preSelected value, as aforedescribed, the valve of 
regulator f7 will open, thus providing a flow of 
propane through conduit portion f68; which in 
turn results in a pressure drop across the butter 
fly valve. 9. Valve 9 is connected by suitable 
linkage 20, 2 and 22 with a butterfly valve 23 
located in the air line or conduit 24; said valves 
preferably being arranged at like angles in each 
of their various positions during-joint operation 
thereof. The means for effecting movement of 
valves 9 and 23 comprises linkage 25 and 26; 
link 25-consisting of a rod attached to a piston 27, 
which is movable toward one end or the other 
of a cylinder 28, under conditions hereinafter de 
Scribed. 
Conduit 24 has its left-hand end connected 

With any suitable source of air under pressure; 
Such source being represented in Fig. 4 by a 
power-driven blower- or pump designated by nu 
meral 29, the inlet end of which is shown at 29a. 
Located within conduit 24 is a shut-off valve 2C 
of known form, which is normally biased to its 
closed position as by means of a spring (not 
shown), or the like. A chamber 30b above a dia 
phragm 30 is connected by pipe 3 with a three 
Way Solenoid-operated valve 32, the operating coil 
of which is designated by numeral 33. When coil 
33 is deenergized valve 32 is adapted to move to a 
position wherein pipe 34 is vented to atmosphere, 
through a pipe or opening 34, and to disconnect 
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from pipe 3 the supply of air under pressure, 
through pipe 35, from the conduit 24 at the left 
hand side of shut-off valve 30. Pipe 35 prefer 
ably has located therein a pilot regulator 36 of 
known form, whereby the pressure of air supplied 
to valve 32 is limited to a predetermined value. 
However, when coil 33 is energized, as illustrated, 
valve 32 acts to disconnect pipe 3 from vent 34 
and to connect the former With pipe 35, where 
by valve 30 is moved to fully open position 
against the normal bias thereof. 

Also located within conduit 24 at the upstream 
side of butterfly valve 23 is a pressure difference 
regulating Valve 37 (Substantially like the regular 
tor f3 aforementioned), the same having pipes 
378 and 37b respectively connecting the conduit 
24 at the upstream and downstream sides of but 
terfly valve 23 with the chambers at the lower 
and upper sides of a diaphragm 37 c. 
Thus, aSSunning that valves 9 and 23 were in 

fully closed position at the time the valve of 
regulator f7 was opened (due to a decrease in 
pressure of the gas in distribution line , as an 
incident to an increase in demand beyond the 
permissible Volumetric rate of flow of the base 
gas), the element 38 carried by the aforemen 
tioned link 26 Will have acted upon the normally 
closed limit switch 39 to effect opening thereof, 
With consequent deemergization of coil 33, for the 
purpose aforedescribed. 
A fluid pressure operated ratio controller 40, of 

the general character disclosed in Wunsch Patent 
No. 1,558,529, dated October 27, 1925, and more 
particularly of the character shown in Fig. 1 of 
Schmidt and Brice Patent No. 1,999,740, granted 
April 30, 1935, is employed to effect movement of 
piston 21, with consequent joint operation of 
valves 9 and 23. More particularly, the pipes 4 
and A2 respectively afford communication be 
tWeen portion 6 of conduit 6 at the upstream 
and downstream sides of valve 9 and the lower 
and uppers sides of a diaphragm 43; whereas the 
pipes 44 and 45 respectively afford communica 
tion between conduit 24 at the upstream and 
downstream sides of valve 23 and the upper and 
lower Sides of a diaphragm 46. Because the 
valve 30 is closed, as aforedescribed, at the time 
of opening of the valve of regulator f, there will 
be no pressure drop across the air line butterfly 
valve 23, So that the resultant pressure drop 
across valve 9 Will act in a well known manner 
to effect movement of piston 27 toward the left. 
Such movement of piston 27 not only effects 
movement of valves f9 and 23 jointly from their 
closed position, but the resultant movement of 
element 38 toward the left also permits limit 
SWitch 39 to move to its normally closed position, 
as illustrated. The consequent opening of shut 
off valve 30 permits air to flow through conduit 
24; the pressure difference regulator 37 in con 
duit 24 controlling the pressure drop across but 
terfly valve 23 to maintain said pressure drop of 
Substantially constant valve. If the pressure 
drop across the low pressure gas butterfly valve 
9 continues to exceed the pressure drop across 
the air line butterfly valve 23 the duplex valves 
9, 23 will continue to open jointly until said 
preSSure drops are equalized; with the volumetric 
rate of flow of the mixture of low pressure SaS 
(propane) and air through conduit 4 of the 
value necessary to maintain the gas pressure in 
the distribution conduit i? at the desired value, 
for which the low pressure gas regulator it is set. 
As the demand for peak shaving gas (from con 
duit 47) decreases, due to a decrease in the de 
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6 
mand for gas from the distribution line. , the 
duplex valves 9 and 23 will move jointly toward 
their closed positions and eventually shut of the 
flow of low pressure gas through portion 68 of 
conduit 6 and the flow of air through conduit 
24; the limit Switch 39 being opened, as an inci 
dent to closure of said valves f9 and 23, to de 
energize coil 33, with resultant closure of the 
shut-off valve 30 in the airline 24. It is obvious that when peak shaving gas is 
being added to the distribution conduit the 
rate of flow of the base gas through conduit 
is at a preselected maximum value; and that, 
therefore, the volumetric rate of flow of the peak 
shaving gas is definitely related to the volumetric 
rate of flow of such base gas. Inasmuch as the 
pressure drop across the air valve 23 is main 
tained at a constant valve, by the differential 
pressure regulator 37, the position of the valves 
9 and 23 jointly affords a definite indication of 

the volumetric rate of flow of air, which in turn 
is definitely related to the volumetric rate of flow 
of the peak shaving gas (propane-air mixture 
flowing through conduit 47). Said volumetric 
rate of flow of the propane-air mixture then de 
termines the minimum heating value thereof 
which Will afford a satisfactory mixture when 
the Same is combined with the base gas flowing 
in distribution line i?. . . . 
In accordance with our invention a continuous Sample of the peak shaving propane-air mixture 

flowing in conduit 47 is withdrawn and supplied 
through pipe 48 to a suitable calorimetric device, 
Such as that shown schematically at 49. The 
calorimeter 49 is preferably of the quick-acting 
type disclosed and claimed in the Schmidt Patent 
No. 2,002,279, granted May 21, 1935, for Calori 
metric Method and Apparatus Adapted for Gas 
Mixing Control. Calorimeter 49 has associated 
therewith a peak shaving gas B. t. u. scheduling 
rheostat 50 (which is properly designed to pro 
vide resistance values, at different points in the 
range of movement of contactor 50a, which will 
correspond Substantially exactly with the re 
quired minimum heating values of the peak 
shaving gas, according to the percentage of the 
latter in the total flow of gas supplied to dis 
tribution line i?, Fig. 1). Such required vari 
ations in B. t. u. per cubic foot of the peak 
shaving gas in accordance with variations in the 
rate of demand for the latter are illustrated 
graphically in Fig. 3 hereof, as hereinafter more 
fully explained. 
By linking the contactor 50a of rheostat 50, de 

signed and/or calibrated in the manner afore 
described, with the operating mechanism for the 
duplex valves 9 and 23, as indicated at 5 in Fig. 
1, the total heating value per unit volume of the 
peak shaving propane-air mixture, Supplied 
through conduit 47 to conduit i?, will be main 
tained at the minimum value which will not 
cause trouble on gas burning equipment when 
mixed with the base gas in the predetermined 
Variable proportions established by the gaS mix 
ing control equipment illustrated in Fig.1. Such 
equipment will therefore deliver to the distribu 
tion line f either base gas or a mixture Of base 
gas and peak shaving gas with the minimum 
heating value which will not cause defective 
burner performance. The advantage of this a 
rangement, when the combined flows of base gas 
and peak shaving gas are sold on a volume 
basis, is apparent. . . . . . . . . 
As shown in Fig. 1, the calorimetric device 49 acts, if necessary, to effect operation of a Split 

field reversible motor. 52 in one direction the 
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other; notor 52 acting, through suitable.speed 
reducing gearing represented by numeral 52a and 
a worm 52 to drive a nut. 53, which is attached 
to a rod. 54 for adjusting the position of a slide 
(not shown) of the character illustrated in Fig. 1 
of said Schmidt and Brice Patent No. 1999,740; 
whereby the volumetric proportionality of the 
flow of low pressure gas in portion 6a of conduit 
f6 is varied with respect to the volumetric rate 
of flow of air in conduit 24. By this means the 
total heating value per unit volume of the peak 
Shaving gas mixture flowing in conduit 4 is 
definitely controlled, in accordance with the 
volumetric rate of flow thereof, in a manner to 
minimize the heating value thereof under various 
conditions graphically depicted in Fig. 3. . . 

If the base gas only (from conduit () in Fig. 
1) is Sold, and the ultimate consumer supplies 
the peak shaving gas, the same control system 
could be used; but in such an installation changes 
in the peakshaving gas heating value schedule 
would either be unnecessary or the required 
changes would be relatively small. However, 
in certain critical burner applications at least 
minor controlled variations in the peak shaving ; 
gas heating value would be desirable. The de 
sired variations would again be related to pro 
portionalities of flows, and would correspondingly 
be related to the aforementioned joint variations 
in the positions of the duplex valves 9 and 23. : 
Although we have specifically described our 

invention as applied to a system involving the 
use of carbureted water gas as the base: gas, it 
is to be understood that the invention is adapt 
able for use in Systems wherein the base gas is 
other than carbureted water-gas. Thus if the 
base gas consists of natural gas, a relationship 
of Volumetric proportionality and total heating 
value per unit volume of the peak shaving gas 
mixture with respect thereto-similar to that illus 
trated in Fig. 3 will apply; except, of course, that 
the magnitude of the total heating values per 
unit volume of the base and peak-shaving gases 
will be higher. ... . . " - - - - 

Various slight modifications in the form and 
arrangement of the parts of the control system 
illustrated in Fig. 1 will at once suggest then 
Selves to those skilled in this art. For example, 
a high pressure-air storage tank might be sub 
Stituted for the-blower 29, shown in Fig. 1. Wari 
ouls well known accessories might also be in 
Corporated in the gas mixing control system. 
For example, a pressure responsive alarm switch 
might be aSSociated with conduit for to indicate 
a failure of pressure of the base gas supply. 
Similarly, known forms of shut-off devices might 
be associated with the conduits 6, 24, and 47. 
to respond to failure of pressure of the peak 
shaving gas or vapor. ... " . 

Referring more particularly to Fig. 3, we have 
graphically illustrated the variation required in 
the total heating value per unit vglume of a 
peak Shaving gas-air mixture of the character 
herein Specified, according to the required varia 
tions in the percentage: ; of the total volumetric 
late of flow (to , distribution line it in Fig. li. 
for example) which must be composed of the 
peak shaving gas-air mixture to Satisfy the rate 
of demand from the distribution ine. Thus the 
abscissa 55 bears legends to indicate the per 
centage of the total-volumetric rate of flow of 
the base gas and the peak shaving gaS-air mix 
ture which must consist of the latter in Order 
to satisfy the demand. The Ordinate 56 bears 
legends, to indicate the required quality, or min 
imum total heating value:per unit volume, of the 
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8 
peak shaving gas-air mixture supplied for use 
in conjunction with a base gas having a substan 
tially constant total heating value of 540 B. t, u. 
per cubic foot, as aforedescribed. 
As indicated by the horizontal portion 57 of 

the graph, if the peak shaving gas-air mixture 
Comprises fifteen per cent or less of the total 
volumetric rate of flow, the quality of said peak 
Shaving gas-air mixture may likewise be main 
tained at approximately 540 B. t. u. per cubic 
foot without deleteriously affecting the combus 
tion characteristics of the final mixture at the 
consumers' appliances. The curved portion 58 
of the graph illustrates the gradual increase in 
the required total heating value per unit volume 
of the peak shaving gas-air mixture, as the 
latter is required to constitute a larger and larger 
percentage of the total volumetric rate of flow. 
Thus if one-half of the total volumetric rate 
of flow is required to be of the peak shaving 
gas-air mixture, the total heating value of the 
latter must be increased to 650 B. t. u. per cubic 
foot, as indicated at the point 58a in Fig. 3, 
and So on. Moreover, as aforestated, each of 
the total heating values of the peak shaving 
gas-air mixture indicated in the graph of Fig. 3 
is the minimum value which we have found by 
experiment is satisfactory for our purpose (in 
that it has no deleterious effect upon the opera 
tion of the various types of consumer appliances 
and in no case requires any readjustment of 
the latter). Such minimum value in each in 
stance, of course, correspondingly reduces the 
cost to the gas distributing company of the ad 
ditional gas required to satisfy the peak or ab 
normal rates of demand when they occur. Also, 
as aforeindicated, such minimum total heating 
value of the peak shaving gas-air mixture is in 
each instance substantially lower than the 
theoretically correct value, with a corresponding 
Saving to the gas distributing company. 
In each of Figs. 2 and 4 we have illustrated 

modifications wherein a flow of peak shaving 
gas at all times is contemplated; the volumetric 
proportionality of such flow, with respect to that 
of the base gas, being preselected and main 
tained under conditions of variation in the 
volumetric rate of flow of the base gas as 
an incident -to variations in the rate of de 
in and from the distribution line. Such an 
arrangement is desirable where the demand for 
gas in excess of the maximum base gas supply 
Over an extended period can be anticipated. 
For example, let it be assumed that a given gas 
plant has a twenty-four hour capacity of 240,000 
cubic feet, whereas it is estimated that the de 
in and during the next twenty-four hours will 
be approximately 264,000 cubic feet of gas. By 
introducing peak shaving gas throughout Sueh 
twenty-four hour period at a volumetric rate of 
flow equal to ten per cent of the total gas flow 
required to meet Such demand it is possible, as 
aforedescribed, to have the peak shaving gas 
of a total heating value per unit volume the 
Same as that of the base gas. In contrast, with 
this, if the total required amount of peak. shav 
ing gas were introduced during only a part (that 
is, the portions of peak demand for gas) of the 
twenty-four hour period, the percentages of peak 
Shaving gas would, of course, be substantially 
higher, and would likely require an increase in 
the total heating value per unit volume of the 
propane-air mixture, in order to avoid trouble 
On Consumer appliances. 
With such an arrangement it is, of course, 

aSSunned that in a system wherein the instan 
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taneous Volumetric rate of demand for gas is 
Subject to relatively wide variations, a storage 
container for the temporary excess volumes of 
the mixture of base gas and peak shaving gas or 
of the base gas alone would be provided, in order 
to take full advantage of the maximum capacity 
of the base gas producing plant throughout the 
entire period. 

Referring more particularly to Fig. 2, the nu 
neral 58 designates a conduit through Which the 
base gas is adapted to flow, either directly from 
a producing plant of the aforementioned capacity, 
Or from a Storage container aSSociated with Such 
plant. . A so-called butterfly valve 59 is located 
within conduit 58, said valve being adapted to 
act as a metering device. Walve 59 is adjustable 
automatically to maintain a preselected value of 
the pressure drop therea CrOSs. The adjusting 
means comprises a lever 60 rigidly attached to 
valve 59, and a lever 6 pivotally connected to 
lever 60 and to a rod 62 attached to a piston 63; 
the latter being slidable within a cylinder 64. 
Pipes 65 and 66 lead from opposite ends of cylin 
der 64 and have their outer ends arranged ad 
jacent each other for cooperation with a movable 
jet or nozzle 67, which is connected with a source 
of fluid under pressure, as disclosed in the afore 
mentioned Patent No. 1999,740. 

Pipes 68 and 69 are connected between conduit 
58 at the upstream and downstream sides of valve 
59 and the lower and upper chambers associated 
with a diaphragm, 70. A stud Oa attached to 
diaphragm 70 has its end engaging the lower side 
of nozzle 67; a coiled spring 7 being interposed 
under compression between the opposite side of 
nozzle 67 and an abutment in the form of a man 
ually adjustable screw or bolt 72. Assuming that 
the base gas is supplied to conduit 58 at a prede 
termined substantially constant pressure, it will 
be apparent that upon a given adjustment of 
screw 12 the valve 59 will be opened automatically 
to a degree necessary to maintain the preselected 
pressure drop therea cross, under conditions of 
variations in the rate of demand for gas from the 
distribution line 3. 
The conduit 74 is adapted to be supplied with 

peak shaving gas (Such as propane) from a suit 
able source, said conduit having therein a butter 
fly valve 75 and a butterfly valve 76. An air con 
duit 77 is supplied with air under pressure from 
a suitable source, such as the motor operated 
blower or pump 78; said conduit having there 
in a, butterfly valve 79. Walves 76 and 79 are of 
the duplex type, whereby the same when moved 
jointly are adapted to assume corresponding an 
gular positions Within their respective conduits. 
Thus said valves have rigidly attached thereto 
the levers 80 and 8, which are pivotally con 
nected with a lever 82; the latter having an in 
tegral upper end portion 828 which is pivotally 
connected with a lever 83. Lever 83 is pivoted at 
83 to a fixed support. A second oppositely ex 
tending lever 84 is pivoted at 84 to a fixed sup 
port. A pair of levers 85 and 86 are pivotally 
connected to each other and respectively to the 
lever 8 and the valve 59. 
An adjustable slider block or roller 87 is inter 

posed between the levers 83 and 84, as shown. 
The arrangement is preferably such that with 
roller'87 moved toward the right to a position in 
substantially vertical alinement with the lower 
end of lever 85 and the upper end of lever portion 
82, each of the valves 6 and 79 will assume a 
rotary or angular position exactly corresponding 
with that of valve 59. Also with roller 87 in such 
position any degree of movement of valve 59 
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10 
toward fully open or fully closed position will 
effect corresponding movement of valves 76 and 
79 jointly. As shown, lever 83 is at all times 
biased toward lever 84, as by means of a headed 
rod Or bolt 88 attached to lever 84, with a coiled 
Compressed Spring 89 interposed between the bolt 
head and the outer surface of lever 83. 
In like manner, if roller 87 is moved toward its 

extreme left-hand position, as illustrated, the 
Valves 76 and 9 will be moved toward more 
nearly closed positions than the valve 59 when 
the latter is in a fully opened or partially opened 
position. Adjustment of roller 87 may be effected 
at Will in any suitable manner, as by means of a 
pair of links or rods 90 and 9, which are prefer 
ably pivotally connected at 90s; rod 90 being at 
tached to roller 87 and rod 9 having a screw 
threaded right-hand end 9 a which is adapted to 
cooperate with an internally threaded nut 92 
which is held captive between a pair of abutments 
93 and 94. Nut 92 is provided with an inter 
mediate enlargement 928 to facilitate manual 
rotation thereof. A rod 95 has a screw-threaded 
end 95 for cooperation with the other end of nut 
92; SO that as the rod 9 moves endwise in each 
direction the rod 95 will move endwise in an 
Opposite direction. Rod 95 is slidably supported 
by a perforated lug upon a suitable member 96; 
the right-hand end of rod 95 having a contactor 
97 attached thereto and insulated therefrom, as 
diagrammatically illustrated at 98; said contactor 
97 being adapted to cooperate with a peak shav 
ing gas B. t. u, scheduling rheostat 99 of the 
aforementioned character shown at 50 in Fig. 1. 
As shown in Fig. 2, the valves 75, 76 and 79 are 

Operable automatically in a well known manner 
to normally insure a predetermined proportion 
ality of the volumetric rate of flow of propane 
through conduit 74 with respect to the volumetric 
rate of flow of air through conduit 77. Such flow 
proportioning means is in general like that shown 
in Fig. 1 of the aforementioned Patent No. 
1,999,740, to which reference, may be had for a 
more detailed description of the construction and 
mode of Operation thereof. Thus I have shown 
a device 00 which comprises essentially a nozzle 
00 the instantaneous position of which is con 

trolled in response to the differential value of the 
preSSure drops across valves 76 and 79, as ascer 
tained by diaphragms 00b and 000. The lower 
and upper sides of diaphragm 00b are subjected 
to the fluid pressures at the upstream and down 
stream sides respectively of valve 76, through the 
medium of pipes (0d and 00e; whereas the upper 
and lower sides of diaphragm care subjected 
to the fluid pressures at the upstream and down 
stream sides respectively of valve 79, through the 
medium of pipes 00f and 08. 
A slider block. Goh is initially manually ad 

justed to provide the required proportionality 
between the volumetric rates of flow of air 
through conduit 7 and propane through con 
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duit 4 to afford a mixture of the desired total 
heating value per unit volume flowing through 
conduit to for mixture with the base gas flowing 
through conduit 58. Thus if said base gas has a 
total heating Value per unit volume of 540 B. t. u. 
per cubic foot, the peak shaving gas flowing 
in conduit 0 will normally have the same 
heating value. Moreover, if the rate of flow of 
base gas is increased through farther opening 
of valve 59 to Satisfy an increase in the rate 
of demand from conduit. T3, the means aforede 
Scribed Will act to effect a proportional degree 
of opening valves 79 and 76. Such opening of 
valve 79 Will immediately result in a corre 
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sponding increase in the rate of flow of . air 
through conduit ill, and the device ... (90 will 
act.in a well known, manner through pipes. 00, 
to Ci, with respect to a piston Skin cylinder 
Cl, through rod 00m and levers : 00n, 980 

to automatically adjust the position of Valve 
i5 to provide a proportional increase in the 
rate of flow of propane, thus restoring and main 
itaining the preselected proportionality of the 
flows of air and propane. . . 
The peak ishaving gas. B. t. u. Scheduling 

rheostat 99 is designed and calibrated in the 
manner set forth in the description of rheostat 
38, of Fig. 1. That is to say, if it is desired. to 
maintain the volumetric rate of flow of peak 
'shaving gas, through conduit (0i, at a value 
corresponding to ten per cent (or not more 
than fifteen per cent) of the volumetric rate 
of flow through distribution line 13, the rheostat 
93 will have: no effect upon the total heating 
value per unit volume of the peak shaving 
gas-supplied to said conduit Oi. On the other 
hand, the calorimetric device 49 (like that de 
'scribed in Fig. 1) will act in response to any 
variations in the total heating value of the 
sample extracted through pipe. 48 to effect proper 
proportioning of the volumetric rates of flow 
of -air (through conduit 77) and propane 
(through conduit 74) to maintain the same at 
the value preselected therefor; any such ad 
justment being effected automatically by motor 
52 acting (through elements 52a, 52b, 53 and 
-54) upon slider block 30h in the well known 
ale. - 

In the device cf. Fig. 2; it is to be understood 
that the butterfly valves 59, 76, 19 and 75 are 
so designed that a predetermined degree of 
rotary or angular movement of the disks thereof 
will effect a corresponding percentage change 
in fluid flow therethrough. The valve 59 in 
the base gas conduit 58 will therefore assume 
an angular position proportional to the volum 
etric rate of flow of gas through conduit 58, 
and this position is normally transmitted to 
the valves 6 and 79 in the propane and air 
lines, through the medium of the levers 83 and 
84 and interposed roller or slider 87, when the 
latter is in its aforementioned neutral position. 
With valve 59 closed the arrangement is such 
that valves 76 and 79 would also be closed. 
With valve 59 fully opened the duplex valves 
6 and 79 would be opened to a degree depend 

ing upon the position of the hand set roller or 
slider block 87 which has associated therewith 
the aforementioned rheostat 99. 
The pressure in the conduit 73 is normally 

maintained at Some predetermined distribution 
pressure by any suitable means (not shown in 
Fig. 2) in conduit 58. The air blower 78 sup 
plies a Substantially constant discharge pres 
Sure, So that the flow of air is determined by 
the position of the duplex valve 79 in the air 
line li. The flow control valve 75 in the pro 
paneline 74, actuated by piston Cok control 
the flow of propane at a rate to establish a 
pressure drop across the duplex valve 76 which 
is proportional to the pressure drop across the 
valve 79. The exact proportionality of air and 
propane pressure drops (and rates of flow) is 
adjustable over a fixed range by the motor 
operated adjuster 00h, the operation of which 
is controlled by the calorimetric device 49. The 
control point of the latter is in turn controlled 
by the rheostat 99 associated with roller 87, 
which is manually preset at the desired position. 
Assuming that it is desired to have the pro- 7 
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of opening of metering valve 59. 
87 so positioned that the peak shaving gas sup 

12 
pane-air mixture supplied through conduit 

... Ol: constitute ten per cent of the total volumetric 
rate of flow through distribution line 73; it will 
be understood that with the valves 59, 79 and 
5 : initially closed, the manual adjustment of 
roller 87 and rheostat contactor 97 Would not 
change the setting of valves 9 and 76. How 
ever, as the metering valve 59 moves toward 
fully opened position, under the influence of 

, the required volumetric rate of flow of base. gas 
through conduit. 58, the duplex valves 79 and 
76 will open proportionately; the degree of 
opening the latter depending upon the prese 
lected ratio setting (of roller. 87) and the degree 

With roller 

plied from conduit of forms ten per cent or 
less of the mixture flowing in distribution line 
73, the rheostat 99 would then maintain the 
control point setting of the calorimetric device 
i8 to provide a peak shaving gas-air mixture 
of a total heating value per unit volume sub 
Stantially equal to that of the base gas flowing 
in conduit 58. However, when the proportionality 
of peak shaving gas is increased to more than 
ifteen per cant of the total flow through line 
3, the necessary increase in the control point 

setting of calorimetric device 49 is automatically 
changed as a result of movement of rheostat con 
tactor'97 as an incident to adjustment of roller 87. 
The gas mixing control system diagrammati 

cally illustrated in Fig. 4 is functionally quite 
similar to that of Fig. 2. However, in Fig. 4 
the conduit 02 through which the base gas is 
adapted to flow is provided with a metering 
device in the form of a fixed orifice O3. Any 
suitable means (not shown) may be employed 
for insuring maintenance of a predetermined 
pressure of the base gas at the upstream side 
of orifice f O3, whereby a predetermined pres 
sure will normally be provided in the distribu 
tion line, notwithstanding variations in the rate 
of demand from the latter. By way of an ex 
ample, it may be assumed that the base gas 
Supplied from conduit 02 to distribution line 
t34 has a total heating value per unit volume 
of 540 B.t. u. per cubic foot. 
The peak shaving gas, such as propane, is 

supplied from a suitable source to conduit (05; 
and air for mixture therewith is supplied, by 
blower fog, for example, to conduit foil. The 
peak shaving gaS and air mix with each other 
during their flow through conduit .08 to distri 
bution line O4. Conduits 't O5 and 07 are re 
spectively provided with butterfly valves 09 and 

C; Said valves being of the duplex type; the 
Same having like angular positions and the 
Same (When moved) being constrained to move 
jointly to like degrees through the medium of 
linkage if f , it 2 and 3. 
Conduits 05 and foil are also respectively pro 

vided with valves 4 and 5, which are ad 
justable automatically to normally maintain sub 
Stantially constant the preselected values of the 
preSSure drops across the respective valves 09 
and f to aforementioned. - - 
Thus, a pair of pipes f6 and I7 lead from 

the upstream and downstream sides of valve O9 
to the chambers at the upper and lower surfaces 
respectively of a diaphragm.f 8 having associated 
thereWith a stud 9 which engages the upper 
Side of a nozzle 20 connected to a suitable source 
of fluid under pressure. 'Nozzle 20 cooperates 
With the adjacent open ends of pipes 2 and 
22 leading to opposite ends of a cylinder 23 
having therein a piston 24; the latter being con 
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nected by rod 25 and link 26 with lever 27 
attached to valve 4. A spring 28 is interposed 
between the lower side of nozzle 20 and an 
adjustable abutment 29. The degree of COm 
pression of spring f28 may be initially manually 
adjusted in any suitable manner to preselect the 
value of the pressure drop across valve 9, and 
hence the angular position of valve 4 for any 
given adjustment of valve 109. Normally, how 
ever, the degree of compression of Spring 28 is 
merely subject to automatic control by operation 
of a reversible electric motor 30 through the me 
dium of reduction gearing 13 f and an associated 
crank 32, to effect either an increase or decrease 
in the degree of compression of spring 28. 
Motor 30 is in turn subject to control by the 
action of a calorimetric device 49, like that of 
Figs. 1 and 2, to normally maintain the mixture 
of peak shaving gas and air at the aforemen 
tioned total heating value of 540 B. t. u. per cubic 
foot, so long as the volumetric rate of flow there 
of does not exceed fifteen per cent of the total 
volumetric rate of flow through distribution line 

. . the valve 5 is likewise adjusted automati- : 
cally in response to automatic adjustment of 
valve 0 (jointly with valve 09), whereby the 
pressure drop across valve 0 is maintained Sub 
stantially constant and normally proportional to 
the pressure drop across valve 9. The means 
associated with valves ff0 and f 15 for effecting 
such adjustment of the latter are, for the most 
part, identical with the elements associated with 
valves 09 and 4, as indicated by correspond 
ing numerals of reference. However, the com 
pression spring 128a is interposed between the 
lower side of nozzle 20 and a manually adjust 
able abutment in the form of a screw or stud 33; 
the latter being manually adjusted upon instal 
lation of the system to so proportion the flow of 
air through conduit 07 as to provide the desired 
total heating value per unit volume of the mix 
ture flowing in conduit fo8, when the volumetric 
rate of flow of the latter does not exceed fifteen 
per cent of the total flow through distribution 
line 4. - . 
Means are provided for normally automatically 

insuring that the volumetric rate of flow of peak 
shaving gas through conduit G8 shall constitute 
a preselected proportion (say one-tenth) of the 
total volumetric rate of flow through distribution 
line 4. Said means comprises a pair of pipes 
f34 and 35 respectively connected with conduit 
C2 between the upstream and downstream sides 

of orifice G3 and the chambers at the upper 
and lower surfaces of a diaphragm 36. A stud 
f3T is attached to and projects downwardly from 
diaphragm 36 for engagement with the upper 
side of a nozzle 38 connected in the usual man 
ner with a source of fluid under pressure. A 
coiled compression spring 39 is interposed be 
tween the lower side of nozzle 38 and an abut 
ment 40, which is adjustable automatically in 
the manner hereinafter described. Assuming a 
given adjustment of abutment 40, the arrange 
ment is such that upon a variation in the volu 
metric rate of flow of base gas through conduit 
02 the associated means will provide for a corre 

sponding or proportional variation in the volu 
metric rate of flow of peak shaving gas through 
conduit 08, so that the percentage quantity of 
the latter will be maintained constant at the 
value preselected therefor.: w - 

Thus, in the event of an increased demand from 
distribution line. O4, the pressure at the down 
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14 
stream side of orifice 03 would be lowered, and 
as a consequence diaphragm f36 would effect 
downward movement of stud 37 to bring nozzle 
138 into partial or full alinement with the end 
of a pipe 4f leading to the left-hand end of a 
cylinder 42, with resultant movement of piston 
43 toward the right. Upon such movement of 
piston 43 the cam member 55 attached thereto 
will automatically effect adjustment of abutment 
40 to increase the loading of spring 39 until 
the jet 38 is restored to neutral position; in 
this manner insuring the required degrees of 
opening of the respective valves 09, 4 and iO, 
i 5 to provide the required volumetric rate of 
flow of the propane-air mixture from conduit 
08 to distribution line O4 to meet the demand 

from the latter. As will be apparent, such in 
creased rate of -flow of the propane-air mixture 
will restore the desired distribution pressure in 
line 04. Piston rod 44 has a pin and slot con 
nection 45 with a lever having angularly car 
ranged arms, 46 and 47 and a fixed point of 
pivotal Support at 48. Arm 47 is so arranged 
with respect to a lever 49 (having a fixed pivot 
at 50) that any up or down movement of arm 
4 is transmitted to said lever 49. Such move 
ment is transmitted through the medium of a 
manually adjustable slider block in the form of 
a roller- 5; Suitable means, such as a headed 
Stud 52 and a coiled compression spring 53 
being interposed between arm - 47 and lever 49 
to resiliently bias the latter and roller 5f toward 
arm. A 1. . . . - - . . . . . 
Under the condition last mentioned the down 

ward movement of arm 47 and lever 49 will be 
transmitted, through a lever 54 to the afore 
mentioned levers; 3, 2, and fif, to effect the 
required degree of joint movement of valves 09 
and if Otoward fully open position to provide the 
desired increase in the volumetric rate of flow of 
peak Shaving gas through conduit fo8; the afore 
described means acting automatically to effect 
the necessary movements of valves ff 4 and 5 to 
maintain the total heating value per unit volume 
of the peak shaving gas substantially constant. 

In the event that it is desired to increase or 
decrease the volumetric proportionality of the 
peak Shaving gas flowing through conduit 08 
(With respect to the total volume flowing in dis 
tribution line 04), this may be effected by man 
ually adjusting the position of roller (5 with 
respect to arm 47 and lever 49. Thus roller 
5 has attached thereto a yoke member 5 fa, 
which is pivotally connected at 5 lb to a rod 91, 
whose right-hand end 91a is screw-threaded for 
cooperation with a rotatable nut 92. Nut 92 is 
held against endwise movement between a pair 
of fixed abutments 93 and 94, as described in 
connection with the system of Fig. 2. Nut 92 
is shown as provided with an enlarged portion 
92 to facilitate manual rotation thereof. Also, 
as shown, nut 92 is adapted for simultaneous co 
Operation with the threaded end 95 of a rod 95, 
Which has attached thereto (but insulated there 
from, as indicated at 98) - a contactor. 97 for 
cooperation with the resistance of rheostat 99. 
As aforedescribed, the arrangement is such 

that when nut 92 is manually adjusted to provide 
a volumetric rate of flow of the peak shaving gas 
which is greater than fifteen per cent of the total 
flow through distribution line 04, the setting of 
rheostat contactor 97 will be such as to set the 
calorimetric device 49 to maintain a predeter 
mined higher total heating value of the peak 
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shaving gas flowing in conduit fo8, as indicated 
by the values graphically illustrated in Fig. 3. 
We claim: . . . . . 
1. In a-method-of control of gas mixing for 

peak shaving, the steps which comprise, effect 
ing a flow of base -gas having a predetermined 
substantially constant total heating value per 
unit volume at a volumetric rate variable with 
the rate of demand of a distribution system to 
provide a predetermined substantially constant 
pressure in the distribution system effecting a 
flow of peak shaving gas at a pressure substan 
tially corresponding to that aforementioned to 
Supplement said flow of base gas, to thereby sub 
stantially increase the flow of gas to the distribu 
tion system, said peak shaving gas having a total 
heating value per unit volume substantially scor 
responding to that of said base gas when the 
Wolumetric rate of flow of peak shaving gas does 
not exceed a predetermined proportion of the 
total flow through said distribution line, whereby 
the mixture of base and peak shaving gases will 
have the desired combustion characteristics, and 
increasing the total heating value per unit vol 
ume of Said peak shaving gas for the purpose 
last mentioned, in accordance with a predeter 
mined schedule, when said peak shaving gas-ex 
ceeds said predetermined proportion of the total 
flow through said distribution line, said schedule 
being such as to minimize the excess in total 
heating value per unit volume of the mixture of 
base and peak shaving gases. 

2. In a method of control of gas mixing for 
peak shaving, the steps which comprise effecting 
a flow of base gas at a predetermined substan 
tially constant pressure and of a predetermined 
substantially constant total heating value per 
unit volume, at a volumetric rate corresponding 
to the rate of demand therefor from a distribu 
tion line, said base gas increasing in price per 
unit volume above a certain volumetric rate of 
flow, and when the demand for gas exceeds said 
certain volumetric rate of flow of base gas, main 
taining the flow of base gas at said certain vol 
unnetric rate of flow while simultaneously ef 
fecting a flow of a. peak shaving gas at a pres 
sure substantially corresponding to that afore 
mentioned and at a volumetric rate correspond 
ing to the difference between-the-rate of -demand 
for gas and said certain volumetric rate-of-flow 
of base gas, to-thereby restoresaid substantially 
constant pressure, said peak shaving gas having 
a total heating value per unit volume at least 
as great as that of Said base gas. 

3. In a method of control of gas mixing for 
peak shaving, the steps which comprise, effect 
ing a flow of base gas at a predetermined sub 
stantially constant pressure, and of a predeter 
mined substantially constant total heating value 
per unit volume, at a volumetric rate correspond 
ing to the rate of demand therefor from a dis 
tribution line, effecting: a flow of peak shaving 
gas at a pressure substantially corresponding to 
that aforementioned and at a volumetric rate 
corresponding to the difference between the rate 
of demand for the base gas and a maximum vol 
umetric rate of fiow of said base gas, to thereby 
restore said substantially constant pressure, said 
peak shaving gas having a total heating value 
per...unit volume at leasts as great. as that of 
said base gas, whereby the mixture of base and 
peakshaving gases will have the desired com 
bustion characteristics when used in consumer 
appliances, and increasing the total heating 
value per unit-volume of said peak-shaving gas 
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16 
with a Schedule based upon the volumetric pro 
portionality of the peak shaving gas with respect 
to the base gas, whereby the excess in total heat 
ing value per unit volume of said mixture of base 
and peak Shaving gases may be minimized. 

4. In a gas mixing control system for peak 
Shaving, in combination, a distribution line, 
means for Supplying to said distribution line 
more or less of a predetermined maximum vol 
umetric rate of flow of a base gas of predeter 
mined total heating value per unit volume, in 
accordance. With the rate of demand for the lat 
ter, to normally maintain in said distribution 
line a pressure of at least a predetermined mini 
mum value, a separate source of peakshaving gas, 
means responsive to a predetermined drop in 
pressure-of-the base gas-in said distribution line, 
as an incident to a demand greater than the vol 
umetric rate of supply of base gas to said line, 
to effect, a volumetric rate of flow of peak shav 
ing gas such as to restore and maintain the de 
sired minimum gas pressure in Said distribution 
line, and said last mentioned means including 
means operable automatically in accordance With 
the proportional Volumetric rate of flow of Said 
peak shaving gas, with respect to the volumetric 
rate of flow of base gas, to effect variation in the 
total heating value per unit volume of said peak 
shaving gas in such a manner as to minimize 
the excess of such value over that required to af 
ford proper combustion of the mixture of base 
and peak shaving gases in gas burners adjusted 
for use of Said base gas. 

5. In a gas mixing control system for peak 
shaving, in combination, a distribution line, 
means for supplying to said distribution line a 
portion or all of a predetermined maximum 
volumetric rate of flow of a base gas of prede 
termined total heating value per unit volume, in 
accordance with the rate of demand for the lat 
ter, to normally maintain in said distribution 
line a substantially constant predetermined pres 
sure, is a separate source of peak shaving gas, 
means responsive to a predetermined drop in 
pressure of the base gas in said distribution line, 
as "an incident to a demand therefor greater 
than said maximum rate of flow thereof, to ef 
fect a volumetric rate of flow of peak Shaving 
gas such as to restore and maintain the desired 
'minimum gas pressure in said distribution line, 
and said last mentioned means including means 
operable automatically in accordance with the 
proportional volumetric rate of flow of said peak 
shaving gas, with respect to the volumetric rate 
of flow of base gas, to effect variation in the 
total heating value per unit volume - of said 
peak shaving gas in such a manner as to mini 
'mize the excess of Such value Over that required 
to afford proper combustion of the mixture of 
base and peak shaving gases in consumer ap 
spliances of various types. 

6. In a gas mixing control system for peak 
shaving, in combination, a conduit through 
which a base gas of Substantially constant pre 
determined total heating value per unit volume 
is adapted to flow - to a distribution line, means 
in said conduit for limiting the maximum volu 
metric rate of flow of base gas therethrough, said 
means including means acting in response to 
variations in the rate of demand from the dis 
tribution line to normally maintain a predeter 
mined substantially constant pressure of gas in 
the latter, means responsive to a predetermined 
drop in gas pressure in Said distribution line 
to effect...a flowing mixture of peak shaving gas 

for the purpose last mentioned in accordance 75 and air to said distribution line at such a volu 
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metric rate as to restore the aforementioned 
pressure in the latter, and means for controlling 
the total heating value per unit volume of Said 
mixture of peak shaving gas and air, whereby 
the latter When mixed With said base gas Will 
have proper combustion characteristics when 
used in conSumer appliances. 

7. In a gas mixing control System for peak 
shaving, in combination, a conduit through Which 
a base gas of substantially constant predeter 
mined total heating value per unit volume is 
adapted to flow to a distribution line, means in 
said conduit for limiting the maximum Volu 
meric rate of flow of base gas therethrough, Said 
means including means acting in response to 
variations in the rate of demand from the dis 
tribution line to normally maintain a predeter 
mined substantially constant pressure of gas in 
the latter, means responsive to a predetermined 
drop in gas pressure in said distribution line to 
effect a flowing mixture of peak shaving gas 
and air to said distribution line at such a volu 
metric rate as to restore the aforementioned 
pressure in the latter, means for controlling the 
total heating Value per unit volume of Said 
mixture of peak shaving gas and air, whereby 
the latter when mixed with said base gas will 
have proper combustion characteristics when 
used in consumer appliances, and said last men 
tioned means including means for varying the 
total heating value per unit volume of Said mix 
ture of peak shaving gas and air, in accordance 
with the required variations in the volumetric 
proportionality thereof with respect to the base 
gas, in such a manner as to minimize the ex 
cessive total heating value per unit volume of Said 
mixture of peak shaving gas and air when Sup 
plied under all conditions. 

8. In a gas mixing control system for peak 
shaving, in combination, means for effecting a 
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flow of base gas having a substantially constant 
total heating value per unit volume at a volu 
metric rate variable with the rate of demand of 
a distribution system to provide a predetermined 
substantially constant pressure in the distribu 
tion System, means for effecting a flow of peak 
shaving gas at a pressure substantially corre 
sponding to that aforementioned to supplement 
Said flow of base gas, to thereby substantially in 
Crease the flow of gas to the distribution System, 
Said peak shaving gas having a total heating 
value per unit volume substantially correspond 
ing to that of Said base gas when the volumetric 
rate of flow of peak shaving gas does not exceed 
a predetermined proportion of the total flow 
through Said distribution line, whereby the de 
sired combustion characteristics of the mixture 
of base and peak shaving gases when used in 
Consumer appliances are insured, and means for 
increasing the total heating value per unit vol 
unne of Said peak shaving gas for the purpose 
last mentioned, in accordance with a predeter 
mined Schedule, when said peak shaving gas ex 
ceeds Said predetermined proportion of the total 
flow through said distribution line, said sched 
ule being such as to minimize the excess in total 
heating value per unit volume of the mixture of 
base and peak shaving gases. 

EDWIN X. SCHMIDI. 
CHARLES. W. WARNER. 
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