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2.957.487 
AUTOMATICLIQUIDFEEDAPPARATUS 

Clarence M.Armbrust,Wheaton,I,assignorto 
RoyJ?Armbrust,Glen Elyn,I? 

FiledFeb.6,1956,Ser.No.563,603 
13Claims?(CI?137?88) 

Thisinvention relates to automatic liquid feed appa 
15 

ratus more particularly for hydraulicaly controlingthe 
fow ofliquidtoacondensate ormake-uptankforboiler 
feed andeliminatingthe needforafoat,motors,needle 
Valves orthe like,while providingful opening valving 
???3]S? · 

Inanimportantaspect,theinventionincludestheauto 
natic control of an additive liquid to the boierfeed 
tankfor watertreatmentorwater purification,theaddi 
tive being injected in response to increments of fresh 
waterfowintothetank,whiewithholdingtheinjection 
9fthetreatmentadditive duringraisingofthewaterlevel 
inthetank byreason ofthe return condensate? 
A further important object of the inventionis the 

provision of micrometeradjustments fortheadditive in 
jection means wherebyto insure an accurate measure 
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byweightforany desired ratio ofadditive towaterand? 
eliminatingtroublesome conventionalfoattype controls? 
These and other objects and advantages wilbe ap 

parentfromthefolowingdescription,takentogetherwith 
the accompanying drawings,showinganilustrative em 
bodiment oftheinvention,andin which drawings? 

Figure 1 isa side elevationalview,party in section, 
ofillustrative apparatusembodyingtheinvention; 

Figure 1a shows on a somewhat reduced scale,an 
ilustrative boilerfeed tankand additive container,with 
whichit may beadvantageouslyassociated,brokenlines 
leadingfrom Figure 1 to Figure 1aindicatingthe oper 
ative pipingrelationship; 
Figure2is a pian view of the structure of Figure1 

Dartly broken awayfor purposes of description; 
Figure3isaviewsomewhatsimilarto Figure1 show 

ingan alternative position of the apparatus partsin the 
cycle of operation; - 

Figure 4is a fragmentary plan section taken on the 
line 4?4 cf Fig?3 somewhatenlarged; 

Figure 5isavertical partialsectiontaken on the ine 
5?5 of Fig.3;and · 
F Figure 6isa similarsectiontaken on the line6?6 of 
ig,3? 
Referringindetailtotheilustrativeconstruction shown 

in the drawings,numeral11 indicatesa boierfeed tank 
with which the presentinvention is here shown associ 
ated,aliquidadditive container12beingsuitablymount 
ed adjacent to and here shown carried bythe tank11? 
Fresh water forthetank may fow thereinto through 
the pipe13(Fig?1a)which entersthe tank11adjacent 
the lowerend thereof,and liquid from the tank11 is 
1ed by pipe 14 to the boiler(not shown),returned 
condensatefowing backto the tank through the pipe15 
entering the tank adjacent its upper end?It wil be 
understoodthatwaterfowinginto the tankthroughthe 
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2 
thediaphragmbe?16,athreaded holow boss17thereon 
Being suitably connected,as need not be here shown, 
with the pipe13,The periphery ofthe diaphragm bel 
?6is suitably clamped between a pair of rim members 
18and 19,the rim member18 havinga lateral fange 
20 that protects the periphery 16a of the diaphragm 
bel,Clamped betweentherim members18and19is 
also a peripheral margin 21 of the diaphragm22 that 
is faced onits lower side by a plate23 of reduced di 
ameter and having a fexible portion 23a adjacentits 
Periphery?The diaphragm and plateare centraly per 
forated forthe reception of a threaded cap ferrule24 
that clamps to the diaphragm and plate a liquid inlet 
fttinginthe form ofaninternalythreadedT-coupling 
25into whichtheferruleis screwed,the head ofthe T 
beingarranged verticaly and the leg26thereof being 
internalythreadedforreception of threaded nipple 27 
towhichisconnectedafexible conduit27athatin efect 
isa continuation of pipe13 and communicateswith the 
fresh waterSupply,asa hose thereto? 
The cap ferrule24atitsinner orlowerend provides 

a valve seat28foravalve29thatis carried by a Valve 
stem 30 that depends from a spider 31 Securedin the 
diaphragm bel16in the openingtherethrough provided 
bythe holow boss 17?The valve stem30is carried 
on the spider31 through the intermediation of a com 
Pression coilspring32 the presSure of which may be 
regulated by nuts33 to urge the vakve Stem upwardy 
untilthe shoulder34thereonabutsthe spider,thisshoul 
der34limitingupwardmovementofthe valvestem with 
respect to the diaphragm bel16,while permittinga 
resientengagement of the valve seat28 and Valve29 
to prevent damagetothese parts when operatedaslater 
described? · 

The diaphragm valve structurejust describedis car 
ried on atable-like Supportingframe having tranSverse 
angle members 35 and longitudinal members 36 that 
supportthe rim ring19forthe diaphragmassemblyand 
thus provide aframethereaboutas best Seenin Fig,2? 
The1ongitudinalframe members36are Supported by 
1egs37thatare reinforced by end angle bars38 and 
39,the four1egs37,with the otherframe membersjust 
referredto?thus constitutingan open frame-ike Support 
for the diaphragm valve already described and other 
parts associated therewith next to be described,Bolts 
18a clamp the diaphragm parts together and to the 
frame? - 

Stifolowingthe presentinvention,the otherorlower 
and ofthe headofthe T-coupling25 hasthreaded there 
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ppe13isfreshwater orwhatmaybecaled“make-up” 
water,under pressure,such as,for example,in a city 
Watersystem? * 

In accordance with the presentinvention,interpose 
70 

intheppe13,belowthe owerwalofthetank11is 

into a screw block40,the shank of which is integral 
withadepending bifurcated yoke4?,the furcations42 
of which receive between thema beam lever43 thatex 
tends1engthwise ofthe frame between the legs thereof 
intermediately of the height of the frame andextending 
beyondthe egsateach end,the lever43 beingon edge, 
i.e.,havingits greater width extending verticaly? 
The lever43isarticulatedintermediately ofits1ength 

asat44with theyoke 41,the yoke 41Servingasa ink 
for causingsimultaneous movements of the diaphragm 
22and lever 43 ina vertical plane,it being Understood 
thatthe diaphragm22,T-coupling25,and yoke 41al 
move together,as a unit,this being permitted by the 
fexible water Supply inlet hose 27a,the periphery?6a 
ofthediaphragm ofcourseremainingStationary?Move 
ment of the lever-43 in a downward direction under 
the infuence of the yoke 41,or of the yoke in an Up 
ward direction under the infuence of the lever,takes 
place on the pivot45 ofthe leverwhichincludesa lever 
trunnion 46thatis desirably of triangular cross-Section, 
upon the lower edge 47 of which the lever bears,thus 
*Providingan anti-friction,or so-caled knife edge bear 
ing,the trunnion 46 passingthrough the circular open 
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device by pacer103andscrews104,the bar93 having 
a Semi-circularnotch105initsupperedge whichregis 
terswith theslot100a and providesafriction minimizing 
fulcrum for the bar, ? 

Because ofthe length ofthe leverarm43aitis desir 
able to stabilize this onits pivot45andsuch stabiza 
tionishereexemplifedbyreaches106thatarearticulated 
with the yoke 41 at107,centraly of the frame,and 
diverge therefromto have theirouterends paralelwith 
? frame members 36and articulated therewith as at 

8. 
Operation oftheapparatusisasfolows: 
Whenthe leverarm 43a moves downwardlyfrom the 

position shown in broken linesin Fig.1to the position 
shownin Fig.3undertheinfuence ofthe head ofwater 
inthetank11,therebymovingthediaphragm22to close 
the valve29on the valve seat28toshut ofthe supply 
of watertothetankagainstthe force ofthe spring51, 
then,atthe Same timethatthis occurs,the pump dia 
?hragm89 drops undertheinfuence ofgravityand the 
head ofliquidinthe pipe85from the positionshownin 
Fig.1totheposition shownin Fig.3,the pump plunger 
91 following the calibrator bar 93 downwardly,By 
reason ofadropin pressurethuscreated above the dia 
phragm 89,a quantity of the liquid additive is sucked 
ordrainedfrom the container12,past the valve82,into 
the pipe85andtherebyintothe pump86abovethe dia 
?hragm89,Atthistime liquid wilnotfow from the 
pipe83intothepipe85byreason ofthevalve84,The 
diaphragm pump 86isnow cockedorloaded withashot 
of additive,and wilremain so untilthe next phase in 
the cycle? 
Thisnext phase occurs when the height of the liquid 

headinthetank11 drops from the highlevelto a?re 
determined low level,which may be indicated at11b 
(Fig.1a)thereby reducingthe weight of the combined 
waterandadditive onthe diaphragm22,thereby dimin 
ishingtheload onthe controlspring51and causingthis 
springto move the lever arm 43a upwardy from the 
?ositionshownin Fig.3tothe position shownin dotted 
lines in Fig,1, 
to the tank through the supply hose 27a by reason of 
the opening ofthe valve29,and,atthe sametime,the 
bar 93israised causingthe diaphragm89to move up 
wardy thereby injecting a shot of additive from the 
pumpthroughthepipes85and83intothetank11along 
with the additionalfresh Water. 

In each operation of theleverarm 43a and the dia 
Phragm pump 86?the actionis desirably sharp,by rea 
son ofthe holdback or detent springloaded device 57, 
soasin onephasetoloadthe pump86andinthe other 
phase toinject the contents of the pumpinto the tank? 

Calibration of the stroke of the diaphragm pump 
plunger91isaccomplishedin thisinstance bythe ad 
justment of the calibrating wheel 94,on the lever arm 
43a,1ongitudinaly of the bar 93?Since the fulcrum 
point105ofthe bar93is both ofsetlateralyfrom the 
pivot45andisatagreaterdistance abovetheleverarm 
43than the diameter of the wheel 94,as the latteris 
moved to the leftin Fig?1(byfrst looseningthe Set 
screw96andthenslidingthe clamp 95on both thelever 
armandthe bar)the distance verticalywhichthelever 
arm43awilliftthe bar93isincreasedand consequenty 
theamplitude ofmovementofthe bar93 atitsend con 
tactingtheplungerpin91isaugmented?Thusa microm 
eteradjustment,thatis by Smalincrements,may be 
made ofthe stroke ofthe plunger91,to varytheamount 
ofadditivewhichisfrstdrawnintothe diaphragm pump 
86andthenejectedfromitintothetank? 
The invention isnotintended to be limited to details 

of construction shown for purposes ofilustration and 
such changes,includingadditions and variations,may 
be madeasfalwithin the scope of theappended claims 
withoutdepartingtherefrom, - 
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6 
Whatis here claimedis: ? - - -? 

1.Inautomaticliquidfeedapparatus,incombination 
with a liquid holdingtank anda liquid additive con 
tainer,aninletfora Supply ofliquidtothetank,aValve 
in saidinlet,a diaphragm belin communication with 
saidinletabout Said valve,afexible diaphragm perph 
erallysecuredin saidbell,aliquidinletfittingcarried by 
Saiddiaphragm,afexibleliquid SupplyhoSecommunicat 
ingwith saidftting,saidfittinghavinga valveseatco 
operatingwithsaidvalveto closethe valvein the lower 
most position of the diaphragm andfittingand to open 
the valve whenthediaphragmandsaidfittingmove up 
wardy,aleverhavingarelatively shortarm andarela 
tively long arm,Said long arm of the lever being 
articulatedwithsaidftting,aspring pressingonthe short 
1everarm urgingthelongarm oftheleverupwardyto 
raise the diaphragm above Said valve to admitliquid 
to thetank,through saidfitting,a pipe for delivery of 
additives to said tank,a pump in communication with 
saidadditive pipe,an actuator forsaid pump,intercon 
necting means between Said longerleverarmand Said 
actuatorto cause upward movement of the longer lever 
arm to move said actuator to inject additive into said 
tank,said actuator moving in the opposite direction 
underthe head ofadditivein saidpipe whensaidlonger 
lever arm is moved downwardy to withdraw additive 
from said container,and a resilient detentengagingthe 
saidlongerleverarmtoreleasablydetermine upperand 
kwerpositions of Said longerleverarm? 

2,Thestructure of claim1whereintheinterconnecting 
meansisadjustable to vary the stroke of the actuator? 

3,Thestructure of claim 1 whereinthe detent carries 
stopmeansimitingupwardmovementofthelongerlever 
3?TQ? 

4.Thestructure ofclaim1 whereintheleveris pivoted 
ona knifeedge pivot, 
5.The structure of claim 1 wherein the compression 

loadingspringisadjustable? 
6.The structure of claim 1 whereinthe spring ofthe detentisadjustable? 
7.Thestructure of claim1 whereinthe detentinchudes 

a dependingelement havinga detent projection thereon 
and said ongerleverarm hasa rolerridingover said 
projection when the leveris actuated,an expansion coi 
springyieldingly retractingsaid detent member whereby 
Saidrollerrides over Said projectionagainsttheresilience 
of said expansion Spring, 
8.The structure of claim 1 wherein the diaphragm 

Dumpincludesa depending plungerandtheinterconnect 
ing means includesa barfulcrummed at one end ad 
jacentthe pivot oftheleverandextendingapproximately 
in the Same direction as Said longer lever arm there 
above,an adjustingmembermovable on the uppersur 
face of Said longer leverarm Supporting said bar,the 
upper Surface of said bar Supporting Said plunger,said 
adjusting member being movable longitudinaly of the 
arm and bar,the fulcrum of the bar beingsuch as to 
provide a diferentamplitude of the bar withrespectto 
the lever wherebyto Vary the length of stroke of said 
plunger. 
9.The structure of claim 8 wherein the adjusting 

membercomprisesa wheelrunningon the upperedge of 
the lever supportingthe bar and selectively adjustable 
clampingmeansfixingthe location ofsaid wheel? 

10,The structure of claim 1 wherein the valveisre 
siently mounted? 

11,In automatic liquid feed apparatus,a frame,a 
diaphragm bel mounted on Said frame,afiexible dia 
phragm secured to said bel,a T-coupling supported 
centraly by Said diaphragm,a valve stem mounted in 
Said bel extendingdownwardy into Said coupling,said 
coupling carrying a Valve seatin the upperend of the 
Thead,a valve on Said Valvestem cooperatingwithsaid 
valve seat,afexible inlet hose communicatingwith the 
leg of the T,a plugin the other end of the Thead,a 
dependingyoke carried by Said plug,aleyerpivoted on 
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said frame,said lever arm havinga longerleverarm 
*and a·shorter lever arm,the longer lever arm being 
intermediatelyarticulated with Saidyoke,a compression 
spring betweensaid frame andtheshorter1everarm of 
-said lever,a detent Swingingy Supported at the other 
end ofsaidframeadjacentthe outerend of said longer 
leverarm,anexpansion coilspringanchoredtotheframe 
andtosaiddetenturgingthe detenttowardthe leverarm, 
aroller on the outerend of the leverarm,said detent 
-carryinga detent projection adapted to beridden over 
by said roler,a stop on Said detent limiting upward 
movementofthelongerleverarm undertheinfiuence of 
“saidcompressionspring,anadditive pump carriedbysaid 
frame,and means actuated by Said lever for actuating 
Said pump? 

12.The structure of claim11 wherein the detent car 
riesaguide fortheroler? 

10 

8 
13.Thestructureofclaim11whereinapairofreaches 

areintermediatelyarticulatedwithsaidyokeandwith the 
Sides ofsaidframetostabilize saidlever. 
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