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PATENT OFFICE. 
ANEONY E. wBING ARTNER, OF BETHLEHEM, PENNSYLVANIA, ASSIGNOR TO AMER 

ICAN ENGINEERING COMPANY, OF PHILADELPHIA, PENNSYLVANIA, A CORPO 
RATION OF PENNSYLVANIA. 

BALANCED-LEVER MECHANISM FOR AUTOMATIC FLUID-CONTROL systEMs. 
Application filed March 23, 1928. Serial No. 26425. 

My invention relates to automatic fluid 
control systems such as that shown and de 
Scribed in a co-pending application of Max 

, well Alpern, Serial No. 262,935, filed Mar. 19, 
5 1928. 

As set forth in the said co-pending applica 
tion, such a system is applicable to a variety 
of forms of utility and for the purpose of 
illustration I have chosen a furnace provided 

10 with a stoker of the under-feed type, gen 
erally known as the Taylor stoker, in which 
the coal is fed to the bed of the fire by suitable 
rams and pushers, and air under pressure is 
supplied, for the purpose of aiding combus 

15 tion, through a series of tuyères arranged in 
banks and alternating with the rams and push 
ers which feed the coal to the furnace. The air is supplied by a suitable blower to a 
chamber underlying the pushers and the 

20 

wind-box, the air passing from the wind-box 
through suitable apertures in the tuyères, and 
combining with the gases emanating from the 

25 ing combustion. 
In the operation of this type of stoker, 

there are occurrences when the coal feeding 
apparatus fails to uniformly cover the adja 

a cent tuyères with a desirable amount of coal, 
30, resulting in the fire burning through at that 

particular starved point, permitting an exces 
sive rush of air through the tuyere apertures 
and causing an extremely abnormal tempera 
ture to develop at, and adjacent to, that par 
ticular portion of the fire bed, with a conse 
quent burning out of the tuyere units. 

In the said co-pending application, a system 
is described for automatically controlling the 
amount of air supplied to all parts of the 
fire bed, by which the supply of air would 
be automatically reduced at any one or a num 
ber of particular spots, wherein the fire has 
a tendency to burn through the fuel bed, as 
above described, Should the fire burn 
through at any particular spot, or number of 
spots, the supply of air from the wind-box 
is immediately and automatically reduced, 
thereby maintaining the temperature at and 
adjacent the particular spot in the fire below 
the danger point, until such time as a fresh 
supply of coal is placed over the spot which 
has burned through, whereupon the air supply 
will again be increased to normal. 

s 

40 

45 
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tuyères, which is commonly designated as the 

heated coal for the purpose of properly effect 

wall and side walls, defining the fire bedspace 

In the system above mentioned, mechanism 
is provided for effecting an increase in the 55. 
Supply of air to the adjacent portions of the 
fire surrounding the spot which has burned 
through with a view of increasing combus 
tion at these points which have not burned 
through, and thereby maintaining the fire 
bed in a more uniform state. 
My invention relates to the details of con 

struction of the equalizing mechanism of the 
above system which will be more fully dis 
closed hereinafter, reference being had to the 
accompanying drawings, of which: 

Fig. 1 is a longitudinal sectional elevation 
through a furnace embodying the features of 
my invention; . 

Fig. 2 is a sectional plan view taken along 
the line 2-2 of Fig. 1, and illustrating the 
preferred arrangement of balanced levers 
forming the subject of my invention; 

Fig. 3 is a transverse sectional elevation 
taken along the line' 33 of Fig. 2, illustrat 
ing the manner in which the main lever is 
supported; m 

Fig. 4 is a transverse sectional elevation 
taken along the line 4-4 of Fig. 2, illustrat 
ing the method of pivotally attaching the 
supplementary levers to the main lever; 

Fig. 5 is an enlarged section plan view il 
lustrating the method of pivotally attaching 
the supplementary levers to the motor ele 
ments of the control system; - 

Figs. 6 to 10 inclusive illustrate various 
combinations of balanced levers adaptable 
to furnaces having different numbers of 
tuyère units in the tuyère banks; 

Fig, 11 is a diagrammatic view illustrating 
an arrangement of levers whereby the en 
tire fire bed may be affected by the operation 
of any one single control unit; and . 

Fig. 12 is a diagrammatic view of an alter 
nate system of levers for interconnecting the 
operating elements of the control units in any 
one tuyère bank. 
The furnace selected for the purpose of ill 

lustrating nay invention comprises a front 
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within which is suitably mounted a series of . 
tuyere banks, the individual banks alternat 
ing with coal feeding units or retorts. Each 
of the tuyere banks comprises a pair of side 
walls suitably mounted in the furnace, and 105 
each bank comprising a series of tuyère units 



2 

of the usual construction and comprising air 
outlets which communicate with an air pas 
sage formed within the tuyere units. 
The air passage in the tuyère bank is di 

5 vided into sub-chambers by means of parti 
tions suitably formed in or attached to the 
tuyere units of the desired points. Each of 
the air chambers communicates with the wind 
box of the furnace through and by means of 

10 an air nozzle, and suitable controlling mech 
anism is provided and contained in an air 
control box for each nozzle as illustrated in 
detail in the said copending application. 
As illustrated in Fig. 1, each tuyere bank 4 

15 includes side plates 6 and tuyère units 7, 7, 
each being provided with apertures 8, 8 from 
which the air passes into the fuel bed which 
overlies the tuyères. A series of air control 
boxes, as illustrated at 27, 27, are provided 

20 between the side plates 6, 6. The control 
boxes 27 extend between each of the air noz 
zles and the wind-box 12 of the furnace, by 
means of which the amount of air passing 
from the wind-box to the tuyères may be ac 

25 curately and automatically controlled. 
The control boxes 27, 27 of the series for 

each tuyère bank 4 are suitably mounted upon 
a pair of longitudinally extending supporting 
beams 28, 28 which are connected at their op 

30 posite ends by means of transverse members 
29 and 30. Extending between and suitably 
secured to the side plates 6, 6 of each tuyère 
bank is a pair of transverse supporting mem 
bers 31 and 32. The transverse member 29 

35 is horizontally pivoted to the transverse 

40 

member 31, and the transverse member 30 is 
vertically pivoted to the transverse member 
32 permitting relative movement between the 
control box and the air nozzle with which it 
is associated. On furnaces employing the 
above described construction, warping or mis 

45 

50 
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alignment of the side plates 6 will not affect 
the alignment or operation of any of the mov 
able elements carried by the frame which 
comprises the side beams 28, 28 and the trans 
verse connecting members 29 and 30, due to 
the fact that the frame is supported at but 
two points on the side plates. 
Each control box comprises side and end 

walls, and is divided into an upper or damp 
er chamber and a lower or motor chamber, a 
throat being formed between the upper and 
lower chambers. 
is a pair of motor blades 43,43 which are piv 
oted in each of the end walls of the chamber. 
The blades 43, 43 of each pair are connected 
in a manner to provide for synchronous op 
eration of the blades of each pair. 

In the upper or damper chamber is pro 
vided a pair of balanced dampers pivoted 
in each of the end walls of the chamber. 
Each damper is operatively connected to the 
notor blade 43 underlying the particular 

85 
damper with which it cooperates. 
Under normal operating conditions and 

Within the lower chamber . 
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with the proper amount of fuel overlying the 
tuyere units 7, uniformly throughout the bed 
of the fire, the elements of each of the control 
boxes 27 occupy positions wherein a uniform 
amount of air passes from the wind-box 12 
through the motor chamber between the mo 
tor blades 43, 43, the throat between the up 
per and lower chambers, between the damp 
ers in the damper chamber, through the air 
nozzle, into the air chamber of the tuyere 
units, thence through the openings 8 in the 
tuyère units 7 and through the body of fuel 
overlying the tuyères, whereby proper com 
bustion is obtained over the entire fire bed, 
the body of fuel offering a certain amount of 
resistance to the air passing therethrough. 
Should the fire bed burn through at any 

point, the resistance to the passage of air is 
thereby reduced, which causes an increase in 
the flow of air at this particular point, and 
a consequent abnormal temperature to ob 
tain. By employing the above mentioned 
control system, such flow of air, at increased 
velocity, is checked immediately after the 
burning out of any particular spot of the fire 
bed, at which time the increased flow of air 
begins, the damper mechanism automatically 
operating to reduce the flow of air to this par 
ticular spot in the fire bed, such operation be 
ing effected in the following manner:- 
Between the side walls and each motor 

blade a supplemental chamber is formed. 
Under normal operating conditions, the air 
pressure in the motor chamber and the two 
supplemental chambers is substantially uni 
form, therefore, the motor blades 43, 43 as 
sume a neutral position, and the dampers be 
ing directly connected to the motor blades 
likewise assume a neutral position. When a 
spot in the fire bed burns through the above 
mentioned increased flow of air begins, obe 
tween the wind-box and the tuvère air cham 
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ber and the throat in the control box 27, caus 
ing the air to be drawn from each of the sup 
plemental chambers, thereby reducing the air 110 
pressure therein to such an extent that the 
normal air pressure at the opposite side of 
each of the blades causes the said blades to 
turn on their pivotes, thereby causing the 
dampers to turn on their pivots, and the pas 
sage of air from the damper chamber to the 
air nozzle to be effectively reduced. 
When the flow of air to any one of the noz 

zles is reduced, it is desirable to increase the 
flow of air to the remaining nozzles of the 
particular tuyere bank to which said nozzle 
belongs, and for this purpose I have pro 
vided means whereby the checking of one 
nozzle of the series contained in the tuyère 
bank will automatically increase the flow of 
air to the remaining nozzles thereof by means 
of the following mechanism. t 
Upon references to Fig. 2, it will be noted 

that one of the motor blades 43, of each pair, 
is operatively connected by means of a link 

120 
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60 to one end of a lever 61. Each of the levers 
61 is pivoted intermediate its ends, at a point 
62, to one end of a main lever 63 which in turn 
is pivoted intermediate its ends, at a point 64, 
to one of the supporting beams 28. 

For the purpose of illustration, I have 
designated the control units 27 in Fig.2 as 
a, b, c and d. Should the fire burn out in the 
spot overlying the unit b with a consequent 
operation of the motor blades 43 thereof, as 
described above, the outward movement of 
the motor blades 43 would have a tendency 
to rock the lever 61, and thereby cause the mo 
tor blades of the control unit a to move toward 
each other. It will be understood that the 
flow of air through the unit a, c and 'd would 
be substantially uniform and a substantially 
uniform pressure upon the blades 43 thereof 
would obtain. Therefore, the outward 

; 0 movement of the blades of the unit b would 
cause the blades of the units a, c and d to move 
toward each other a substantially equal dis 
tance, one with respect to the other, by means 
of the lever 61 being turned on its pivot 62, 
the blades 43 of the unit a establishing a re 
sistance to the inward movement of the end 
of the lever 61 connected thereto and this es 
tablished resistance would cause the lever 63 
to turn on its pivot 64 thereby causing the piv 
ot. 62 of the lever 61, lying intermediate the 
units c and d, to move inward and by means 
of the lever 61 and the links 60, 60 the pair of 
blades 43 in each of the units a and d would 
move toward each other, a distance equal to 

40 

5 

50 

35 

the movement of the blades of the unit a, 
whereby the dampers of each of the units a, 
c and d would be caused to turn on their piv 
ots, and thereby increase the distance inter 
mediate their upper edges, permitting an in 
creased flow of air from the respective damp 
er chambers to the nozzle communicating 
therewith. 
The operation described relative to the 

burning out of the fire in that section of the 
fire bed controlled by the unit b would be ef 
fective in a similar manner upon the remain 
ing units of the series regardless of which 
one of the units should become operable in 
event of the fire burning through in the sec 
tion of the fire bed controlled by that partic 
ular unit. - . 

It will be understood that the balancing of 
the volume of air to each and every one of 
the units is directly controlled by the bed of 
fuel overlying the particular section of the 
fire bed which that particular unit communi 
cates with, and should the fuel bed overlying 
each of the units vary with respect to the 
other units the amount of air passing to that 
particular section of the fire woid vary 
in accordance therewith. 

In Figure 11, I have illustrated diagram 
matically a method of connecting the motor 
blades 43 of all the control boxes 27 for the 
entire fire bed, in such a manner that an in 

) 

crease in the airflow through any one control 

3 

box thereof will be automatically checked 
and the flow in the remainder of the boxes 
will be increased to burn the fire up at the 
points not burned through. As illustrated 70 

in said figure, the motor blades 43 of each. 
pair of adjacent control boxes are connected 
to the lever 61 in the same manner as illus 
trated in Figure 5. One lever 61 of the side 
tuyere bank is pivoted to a lever 75 at 62, 
the lever 75 being pivoted at 76 to one end of 
the main balance lever 63, pivoted at 64 
to the beam 28 in the manner above noted. 
The opposite end of the lever 75 is connected 
by a link 77 to a stationary pivot 78. The 
other lever 61 of the side tuyère bank is con 
nected in the manner above noted with the 
following exception, the lever 75 is connect 
ed by a link 77 to the lever 75 of the control 
box of the first intermediate tuyère bank as 
illustrated, and so on throughout the entire 
fire box, the last lever 75 of the opposite side 
of the tuyère bank being anchored at 78° in a 
manner similar to the link 77 at the other 
side of the fire box. By interconnecting the 

5 

80 

90 

control boxes of the several tuyère banks, 
any movement of one of the motor blades will 
affect the position of each of the other blades 
throughout the stoker and subsequently the 
damper which it controls with a consequent 
adjustment of the amount of air passing through that particular control box. 
As illustrated in Fig. 1, each of the main 

balance levers comprises a central 
35, having integrally formed therewith and 
at each side thereof an arm, comprising an 
upper and lower rail 36 and 37 respectively, 
E. are connected at their outer ends by a 

pivot hub 
100 

transversely extending integrally formed rec 
tangular pivot yoke 38 for receiving the pivot 
element 62 of the arm 61, attached respective 
ly to each end of the main lever 63. The rails 
36 and 37 are integrally connected intermedi 
ate the hub 35 and each yoke 38 by means of a 
ribbed web 39 provided with open portions 40, 
41 and 42 for the purpose of reducing the 
weight of the lever, the opening 40 providing 
clearance for the lever 61, it being noted that 
the pivots.62, 64 and 62 are in true alignment 
with each other. 
The pivot 64 for the lever 63 comprises a 

105 

O 

5 

pair of hardened steel plugs 44, 44 adapted to 
apertures 45, 45 formed in the opposite ends 
of the hub 35. Each center plug is conically 
bored at its outer end to receive a correspond 
ingly shaped point of an adjustable aligning 
pivot screw 46 which is adapted to a threaded 
opening, one in each of a pair of arms 47, 47. 
The arms 47, 47 are integrally connected to a 
plate 48secured by a bolt 49 to the rear face of 
the web of one of the beams 28 and extend be 
ond the outer edges of the flanges ef said 
N as clearly shown in Fig. 3. Screws 50, 

50 are provided in the arms 47,47 and engage 
the respective flanges of the beams 28, for 

120 

25 

30 
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maintaining the pivot element 64 in position. 
Each of the levers 61 is composed, in the 

present instance, of a flat plate which has 
pivot bearings 51, 51 rigidly secured thereto 
on its opposite faces. Each pivot bearing is 
provided with a conical aperture 52 adapted 
to receive the conical end of a pivotscrew 53, 
mounted one in each of the top and bottom 
portions of the pivot yoke 38, on each end of 
the main lever 63. - r 
The opposite ends of each lever 61 are each 

connected by means of an adjustable link 60 
to one of the motor blades 43 in each control 
box 27. Each link 60 comprises a stem 80 hav 
ing left hand threads and pivotally mounted 
in an aperture 81 in the lever 61 and a second 
stem 82 having right hand threads and hav 
ing a ball 83 secured to one of its ends. The 
ball 83 is confined in an opening 84 in the mo 
tor blade 43 by means of a concaved plate 85 
on one side thereof and a concaved plate 86 on 
the other side thereofas shown in Fig. 5. The 
plate 86 is provided with an opening, 87 
through which the stem 82 projects. 

Rivets 88, or other suitable retaining means, 
pass through the plates 43, 85 and 86, and 
thereby maintain these elements in correct po: 
sition to form a universal socket for the ball 
end 83 of the link 60. 
A sleeve 89 havin right and left hand in 

ternal threads whic engage the respective 
threads on the stems 80 and 81, forms means 

35 

whereby the aggregate length of the link 60 
may be varied and a lock nut 90 is mounted on 
the stem 82 and adapted to engage the sleeve 
89, when the length of the link 60 is finally 
determined. 

40 

45 

- 

Figs. 6 to 10 inclusive illustrate methods of 
connecting the motor blades of tuyere banks 
having varied numbers of control boxes, for 
example with the levers shown in Fig. 6, only 
two control boxes are employed; in Fig. 7, 
three; in Fig. 8, four; in Fig. 9, five; and in 
Fig. 10, six. In either instance, levers of the 
same general construction as above described 
are employed. 
In Fig. 7, which illustrates but three box 

connections, the link 60 of one of the boxes is 
connnected directly to one end of a slightly 

nected at 81* to and intermediate the opp 

1,717,291 
A. 

43, so connected, will move in unison toward 
or away from each other a like distance when 
one of the blades of a pair is moved. 
One of the blades 43 of each pair is pivot 

ally connected at 83 to one end of a link 60, 
the opposite end of each link 60 being con 

One 

site ends of a floating lever 95. Each end of 
each of the levers 95 of the control units b, c, 
d, e and f is connected by a link 96 to the ad 
jacent end of the lever 95 of adjacent con 
trol units, and the ends 95 and 956 of the 
units a and 9 respectively are connected by 
a link 96 and 96 respectively to a fixed pivot 97 and 97's respectively. 
As shown in Fig. 12 the oppositely dis 

posed blades 43, 43 of alternate units are 
connected to the lever 95 associated with the 
respective unit, thus, for example, when the 
blades 43,43 of any of the control units move 
toward each other, the blades of the remain 
ing control units will be moved away from 
each other, or vice versa, to an extent per 

70 

SO. 

mitted by the resistance prevailing in the re- . 
spective units, the sum of the movements of 
the blades in one direction being equal to the 
sum of the movements of the blades moving 
in the opposite direction. If the resistance 
in any of the units is so strong that movement 
of the blades 43therein is not permitted the 
floating levers 95 connected to the respective 
immovable blades merely pivot on their re 
spective fulcrums 81 and thereby pass the 
movement on to the next adjacent unit. 
The balancing operation described above is 

obtained by each of the combinations illus trated with equal effectiveness. 
Having described one general form of lever 

apparatus for carrying out the principles of 

90 

my invention, various other equivalents there 
to will obviously occur to those familiar with 
the art, therefore, only such limitations should 
be placed on the scope of the invention as are 
prescribed in the appended claims or dictated 
y the prior art of record. 
I claim: 
1. In an automatic fluid control system 

comprising a series of control units, each con 
trol unit being provided with an operating 

50 modified form of intermediate lever 91 and to J clement therefor, a system of balanced levers 

55 

60 

65 

the opposite end of this lever is pivoted the 
usual supplementary lever 61. In Fig. 10, the 
construction illustrated in Fig. 7 is dupli 
cated and the pair of intermediate levers 91, 
91 therein shown are pivoted to the opposite 
ends of a main lever 63. 
In Fig. 12I have illustrated a series of con-- 

trol units designated as a, b, c, d, e, if and g. 
Each control unit has the usual pair of coop 
erating motor blades 43,43, each connected to 
one end of a link47, 47. The opposite end of 
each of these links 47 is respectively con 
nected to opposite ends of a lever 46 which is 
pivoted intermediate its end to any suitable 
fixed support, so that each pair of blades 43, 

for interconnecting the individual operating 
elements of the series, whereby relative move 
ment of any of said operating elements is 
transmitted in reverse order to the other op 
erating elements of the series. 

2. In an automatic fluid control system 
comprising a series of control units, each con 
trol unit being provided with an operating 

15 

element therefor, a primary balance lever op 
eratively connected to each control unit op 
erating element of a pair of adjacent control 
units; and a pivot element for each primary 
balance lever equidistantly located from and 
intermediate the opposite ends of said lever. 

3. In an automatic fluid control system 30 
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control unit operating elements of a second 
pair of control units; an intermediate lever 
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comprising a series of control units, each con 
trol unit being provided with an operating. 
element therefore, a primary balance lever 
operatively connected to each control unit 
operating element of a pair of adjacent con 
trol units; a pivot element for each primary 
balance lever equidistantly located from and 
intermediate the opposite ends of said lever; 
a main balance lever having a relatively fixed 
pivot intermediate its ends; and a pivot ele 
ment for each primary balance lever adjacent 
each end of said main balance lever. . 

4. In an automatic fluid control system 
comprising a series of control units, each con 
trol unit being provided with an operating 
element therefor; a primary balance lever op 
eratively connecting the control unit operat 
ing elements of one pair of control units; and 
a pivoted balance lever, pivotally connected 
at one of its ends to said primary balance 
lever and having its opposite end connected 
to the operating element of each of the re 
maining control units of the series. 

5. In an automatic fluid control syste 
comprising a series of control units, each con 
trol unit being provided with an operating 
element therefor; a primary lever operatively 
connecting the control unit operating ele 
ments of one adjacent pair of control units; 
a primary lever operatively connecting the 

pivotally connected at one of its ends to the 
primary lever of said second pair of control 
units and at its opposite end to the operating 
element of each remaining control unit of 
the series; a main lever having a relatively 
fixed pivot intermediate its ends and being 
pivotally connected adjacent its respective 
ends to the primary lever of the said first pair 
E. control units and the said intermediate 
eWer. 

6. In an automatic fluid control system 
comprising a series of control units, each con 
trol unit being provided with an operating 
element therefor; a primary lever operatively 
connecting the control unit operating ele 
ments of one adjacent pair of control units; 
a primary lever operatively connecting the 
control unit operating elements of a second 
pair of control units; intermediate levers, 
each of which is connected at one of its ends 
to one of said primary levers and at its op 

55 
posite end to an individual control unit op 
erating element; and a main balance lever 
pivoted intermediate its ends to a relatively 
fixed element and at each of its respective 

60 

35 

ends to one of said intermediate levers at a 
point intermediate the ends thereof. 

7. In an automatic fluid control system 
comprising a series of control units, each con 
trol unit being provided with an operating 
element therefor, a system of balanced levers 
for interconnecting the individual operating 
elements of the series; an adjustable con 

5 

necting link for connecting the control unit 
operating elements with the respective levers 
of the system, comprising a stem pivotally 
connected to said lever and having a threaded 
end; a second stem having an end threaded 
opposite to the threads of said first stem; 
a sleeve having threads adapted to co-operate 
with the different threads of said stems; a 
lock nut on one of said stems and engaging 
said sleeve; and a universal coupling, by 
which the said second stem is operatively con 
nected to the said control unit operating ele 
ment. 

8. In an automatic fluid control system 
comprising a series of control units, each 

70 

76 

80 
control unit being provided with an oper 
ating element therefor, a system of balanced 
levers for interconnecting the individual op 
erating elements of the series comprising pri 
mary levers, links operatively connected to 
said operating elements, and levers for in 
terconnecting said primary levers; each pri 
mary lever consisting of a flatplate provided, 
adjacent its opposite ends with a pivotal con 
nection for one of said links; and a control 
pivot bearing at the centre of said primary 
lever intermediate said link pivots. 

9. In an automatic fluid control system 
comprising a series of control units, each 
control unit being provided with an operating 
element therefor, a system of balanced levers 
for interconnecting the individual operating 
elements of the series comprising primary 
levers, pivot elements for said primary levers; 
links, connecting said primary levers with 
said control unit operating elements; main 
levers each having a central hub; arms ex 
tending from said hub; pivot yokes on said 
arms for receiving the pivot elements of said 
primary levers; and pivot bearings in said 
central hub. 

10. In an automatic fluid control system 
comprising a series of control units, each con 
trol unit being provided with an operating 
element therefor, a system of balanced levers 
for interconnecting the individual operating 
elements of the series; a supporting frame for 
said control units and said lever system; pri mary levers; links connecting said primary 
levers and said operating elements; pivot 
elements for said primary levers; a main lever 
having a central hub; conical pivot bearings 
in said hub; arms on said hub; pivot yokes 
on said arms for receiving the pivot elements 
of said primary levers; a pivot plate on said 

rframe; arms on said pivot plate; conical 
ended pivot elements adjustably mounted in 
said arms and adapted to said conical pivot 
bearings in said central hub; and means for 
adjusting said pivot plate relative to said 
frame. 

11. In an automatic fluid control system 
comprising a series of control units, each 
control unit being provided with an operat 
ing element therefor, a primary balance lever 
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operatively connected to each control unit 
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operating element of a pair of adjacent con 
trol units; and a pivot element for each pri 
mary balance lever equidistantly located 
from and intermediate the opposite ends of 
said lever, said primary lever pivot and said 
operating element pivots being aligned with 
each other and arranged in a single plane 
extending longitudinally through the pivotal 
centre of each of said pivots. 

12. In an automatic fluid control system 
comprising a series of control units, each con 
trol unit being provided with an operating 
element therefor, a system of balanced levers 
for interconnecting the individual operating 
elements of the series including primary , 
levers, and a main lever; a stationary pivot 
element for said main lever; a pivot element 
adjacent each end of said main lever for said 
primary levers, said main lever pivot ele 

- ment and said primary lever pivot elements 
being in alignment with each other and ar 
ranged in a single plane passing longitudi. 
nally through the pivotal centre of each of 
said pivot elements. 

13. In an automatic fluid control system 
comprising a series of control units, each con 
trol unit being provided with an operating 
element therefor, a system of balanced levers 
for interconnecting the individual operating 
elements of the series including primary 
levers; a main lever; intermediate levers; 
and connecting links attached to said operat 
ingelements; a stationary pivot element for 
said main lever; a pivot element adjacent 
each end of said main lever for one of said 
intermediate levers, said main lever pivot 

- 7. 

1,717,291 

element and said intermediate lever-pivot ele 
ments being in alignment with each other 
and arranged in a single plane extending 
longitudinally through, the pivotal centre of 
each of said pivot elements, a pivot element 
on one end of each intermediate lever for one 
of said primary levers; a pivot element at 
the opposite end of said intermediate lever 
for one of said connecting links, said pri 
mary lever pivot element, said connecting link 
pivot element and the pivot element for said 
intermediate lever being aligned with each 
other and arranged in a single plane extend 
ing longitudinally through the pivotal centre 
of said pivot elements. 

14. In an automatic fluid control system 
comprising a series of control units, each 
control unit being provided with an operat 
ing element therefor, a system of balanced 
levers for interconnecting the individual 
operating elements of the series; a main 
lever; a pivotal centre for said lever extend ing vertically at right angles to the longi 
tudinal horizontally extending centre line 
thereof; primary levers on said main lever; 
a pivotal centre for each of said primary 
levers extending vertically at right angles to 
the longitudinal horizontally extending cen 
tre line thereof, the longitudinal centre lines 
of the main lever and the primary levers 
thereon coinciding in a single horizontal plane 
and the pivotal centres of the said primary 
levers and mainlever being aligned with each 
other and arranged in a single vertical plane. 
extending through each of said pivotal 
centres. 

ANTHONY E. WEING ARTNER. 
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