
~: This paper is intended only for usc by l~ason-Neil31l Representatives 
and is not for distribution. 

flease refer to Instruction Book for reference nuobers. 

For checking, repairing, calibrating and otherwise placing co~bustion 
control equipnent for direct pressure stea::l ntomzing burner systems 
in first class working order, the following procedures should be 
followed: 

To satisfactorily and completely check the system, it is ioperative 
that the boiler be dead. Only n partial check of the combustion 
instrument C31l be !.lade when the boiler is on th8 line by placing 
the control on ~ual and proceeding ~s outlined below up to the 
point where the instrument is r8ady for calibration. 

In these cases, after the instrur~ent has been checked and proper 
setting (see section on Control Settings) made, place control on 
automatic and observe instrwnent output pressure. If there are three 
tips, either ",," or "C" in the boiler, first =ke sure the fuel 
oil by-pass valve is properly set in a.ccordance with Section K, then 
adjust initi-ll vernier setting (29) as described in Section C, fart 2, 
until required pressure is obtained for the given draft condition. 
If there are less than three tips, either "li" or "C" in the boiler, 
observe quality of combustion and after checking fuel oil by-pMs 
valve setting (see Section un Control Settings), adjust vernier 
initial setting (29) gradually until satisfactory combustion is ob­
tained. 

A. The first 31ld very important step prior to testing the controls 
in 31ly case is a perforu3nce check of the dr,:St guages as follows: 

1. Directly under each control panel boa.rd, there are two draf, 
~anifolds, one for each boiler. Sach manifold (see Fig.12) has 
five "inlet pressure connections" (reading from left to 
right "uptake" Press, "After Damper", "Fan Discharge Press", "Air 
Duct at Burnersll,and "Furnace") and c common outlet connection 
lending to the upper side of the differential dia.,phragm on the 
side of the draft guage marked "Fress. Drop Across Dampers", 
D,lmediately down strcnm of the outlet connection stop valve ~d 
up stre~~ of the uptake, nfter damper, and air duct at the burners 
stop valves there nre three-way cocks. These cocks can be a 
serious source of trouble. In almost every case the stop pins 
in these cocks have been sheared off by the operators at some 
time or other, making it impossible to turn the~ 36w degree~ 

(thereby loosing the proper position of the cock in relation to 
the line). 
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Inasmuch as the dre-ft o.ctuating lines to the combustion instr\llllent and 
the drnft gunge are one ruld the SJ),le, and the fnct th"lt th8 cocks vent 
to atmosphere for the purpose of zeroing the draft gu"lges, it can 
readily be seen that, unless the cocks are tight and properly positioned, 
it would be iopossiblo to properly cdibrate the instruments or obtain 
good c~ntrol results. Generally, upon close inspection, th~ original 
position of the stop pins on the cocks can be detected. If not, it then 
becom~s necessary to remove the cocks frau the lines to establish their 
proper position. 

2. After checking the cocks in the draft line, be sure all the stop v2lves 
to the, draft ;;tanifold are closed, except the one marked "Fan Discharge". 
Make sure stop valve on the outlet connection of the ~~ifold is open. 

3. With all cocks in a vertical position or open to the draft guage,except 
the one J:larked "After Damper", start up forced draft blower (after obtain­
ing perl:ll.ssion from the Engineer on Hatch). 

4. Place damper control on manual and clos8 damper so that, with the blower 
running at ninir,lUL; speed, the draft guage (4 Fig. 6) will indicate 
approxil':l,"t81y 1" differential. 

5. Turn cock on outlet connection of draft mmifold to a horizontal pos­
ition. Make sure the cock is turned in the proper direction; observe 
hand on side of draft guage r,larked " rress Across Danpers". The hand 
should fall rnpidly to zero as the cock is turned. If not, either the 
cock is in the wrong position in relation to the line or the vent hole 
is plugged up. If the hand does not reset exactly on zero, make nec­
essary adjustment by turning hex nut under the dnft guage in the b3ck 
of the panel board. 

6. Turn cock mark"d "Uptnke" to the horizontal position, then turn cock 
=ked "Air Duct at Burners" also to horizontal position, again !:laking 
sure that th~ cocks are turned in the proper direction. The hand on the 
side of the guage mark"d "Press. Across Boi18r" should drop to zer0 
r!1pidly. Make necessary adjustlflent so that hand will reset exactly at 
zero. 

7. After both guages have been zeroed turn all cocks tc P. vertical pos­
ition, except the one !:lCtI'kud "After Dampers" making sure tho> cccks are 
turned in the pruper direction. 
Then increase Gnd decrease fan speed gradually, observing whether or 
not both hands Dove freely for the entire range. If necessary, remove 
glass front of draft guage and free hands. 
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8. If draft guages do not respond proncrly for both changes in f'U1 ~"\( r~ 
and opening and closing of the. d().Jl1pcrs, the indication is that the 
differemtial di~.phragms has been ruptured. It ie essf'nti~J that the 
guag", or the side on which the diaphr3,gm has been f oun'} ru"t" ~ed, be 
isolated by turning the ~roper cocks to the horizontal position until 
such time as a new diaphragm is installed and the guage calibr~ted. 

It is very important to first properl'! linc up the draft guages and 
determinE: their accuracy before any attem!Pt is made at caJi.ibraUng 
the combustion instruments. If there is any doubt about the accur:l.cy 
of the draft guages, a U tube should be used for the follOwing tests. 

B. To check the combustion control instruments before calibrating, pro­
ceed as follows: 

1. oe sure the air supnly nressure to the instrument is set at 22 lbs. 

2. Hake certain the Solenoid v'l.lvc in the air line to the fuel oil control 
valVe is closed (hand lever in the upward position). 

3. Remove indicating plate (24). 

4. !!ake sure nozzle (10) and Nozzle flappor (9) are clean. 

5. Check pilot (5) operation by lifting Nozzle flanper (9) and placing 
finger over nozzle (10), at the same time observing diaphragm pressure 
guage (4). It/hen the nozzle is unc""ered, thE "'reseu'!"" s'1"u1d drn.., to 
zero, and when it is covered, the pressure shoul1 rise and fall ra~idly. 
But, if the boiler is dead and the instrument is on control, the rise, 
and faJl wi,l be somewhat slower due to the capacity of the syst0m. 
If the outlot Dressure docs not respond as d~scribed, it is recommended 
that the pilot be replaced. 

6. Only when the boiler is dead can the cam (12) calibration or check test 
be satisfactorily performed since it is necessary to use the loading 
pressure guagc on thE: board bccause of the inaccuracy of the instrument 
guage (4) at low pressures it is necess~ry also to h!w( a zero draft 
condition 0n the diFcrcntial din.~hr·3."'" (27). Under these conditione 
unloclr nut on the minimum pressure regulator (J 6) and turn ad.1usting 
screw to reduce the instrumLnt out,lUt ')rossurG to oxactJ.y two pounds 
on the, air lo.o.ding gungc (5)q:ig.6). Do not confuse the two pound m'J.rk 
with the JOWBr red J.inc on the guagc. T'1is red line indicates two and 
ono-half pounds, which is the 10>' ond of the· fuel. oil control valvL 
r"ongc. \vith the Dressure exactly at two pounds, observe ,.,osition of 
control arm (8) pin on the cam. 
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6. The pin should fall dircctJy over the long line inscribed on the left 
hand side of the cam face. Make sure com'-'cnsator bellows (11) plunger 
is properly resting in its place inside tho be1lows. 
T. Adjust, if necessary, loosen locV,- nut on com')ensrlt,or b€llow~ (11) 
plunger, placc- small wrench over plunger and turn clockwise to move 
carn to the right and counter clockwise to mOVe it to the left until pin 
of control arm rests directly over the line. Holding the plunger from 
turning lock adjustment in ])lace, with the nin now resting on the "ron"r 
point on the carn and with two pounds output pressure, insert instrument 
screw driver under spring arm (19) to the left of the zeroing adjust­
ment (29)and lift arm gradually until the loading pressure guage in­
dicates twenty pounds. Tho control arm (8) pin should now rcst directly 
over the long lino inscribed on tho right front side of the earn. If 
not, first recheck two pound setting then again chock twenty pound settin[ 
If still out, first check position of the com~cnsator bellows (11) arm 
line on carn arm. If the cam arm has four bear5ng halel the line be~r­
ing pin should be in thc third hole from the pivot end of the arm. If 
the arm has fiVE) hoIes, the link pin should be in tho fourth hole from 
the pivot cnd of arm. 
In the latest design, tho carn arms have only one bearing hole. Reset,if 
necessary, and '?-gain check for the two ryound "-nd twenty pound positions 
of the control arm (8) pin on earn. 
If the bellows arm link is found to be in the proper position or if the 
settings are still out after the link adjustment has been made, first 
make sure the comDensator bellows plunger pivot is free (check beDows 
arm pivots, observe position of the bellows arm spring, makG sure 
solenoid valve in air line to fuel oil control valve is closed and make 
sure the ratio control loading air Dressure guage is proDerly zeroed 
and its calibration is fairly accurate}. Then unlock compensator bellows 
arm link pivot (this adjustment was in evc.ry case locke:d and soldered 
in place before the instrument left the factory) and, melting the 
solder with an iron or Cigarette: lighter, move down slightly to de­
crease rund UP to increase the angular rotation of the carn for the two 
to twenty pound range. After each adjustment of the bcJlows arm link 
pivot, reset the two pound position. Continue this procedure until 
the desired r~sults are obtained, then lock arm link pivot in place. 

7. If the compensator bellows (ll) is ruptured, replace and calibrate carn 
as described above under Part 6, Section B. 

8. After carn cnlibration or check is completed, lift nozzle flapper (9) and 
with the nozzle (1') ODen to atmos",!'>ere, reset low 'imit VIl.'VP (lh) "nVl 
air loadin~ guage (5 fig.6) indicates 3.8 pounds. Return nozzle flanryer 
to its normal position. 
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9. If the low lir.rl.t valve chatters, remove dia.phrF.gm by removing valve 

cap, taking care not to dam9.ge the links in the instrWJent. 
Reverse diaphragm and place flat washer furnished between lock washer 
and diaphragm spring button under diaphragm or, in other words, raise 
position of diaphragm in relation to the exhaust port by placing two 
flat washers where only one is furnished between the diaphragm and the 
hex head of the exhaust port. If chatter persists after valve is again 
placed on cuntrol first check reducing air supply valve to instrument. 
If this is found to be all right, replace diaphragm in low limit valve. 
After valve is assetililed and its perforuance is satisfactory, set as 
described under Farts, Section B. 

l~. To check the differential diaphragm (27), break the draft connections in 
back of the board and turn cocks in the lines to the draft guage marked 
"Uptake" and "Air Duct at Burners" to the horizontal pusition. I-l~ce 
mouth over the connection t(; the underside of the diaphragm. Blow, ob­
serving whether or not air continously blows out of the connection to the 
top of the diaphragm. If air blows out of the upper diaphragm connection, 
the indication is that the diaphragm is ruptured and should be replaced. 

11. To check the sealing diaphragm, proceed in the same manner as described 
under Part l~, Section B, for the differential diaphragm test, except 
that it is necessary to have soneone observe the action of the spring 
arm (19) at the same time. 
When pressure is applied to the underside of the differential diaphragm 
(27), tha spring arm (19) noves upward. 
With the spring arm in the upward position, seal off connection to the 
upper side of the differential diaphragm by placing thumb tightly over 
it. 'ilien the pressure under the differential diaphr:J.gm is released, the 
spring arm will remain in the upward position. If not, the indication 
is that (first making sure all other connections are tight) the sealing 
diaphragm is ruptured and should be replaced. 

12. To replace the differential diaphragm, break connection between spring 
arm (19) and connecting link (28). Remove "G" pointer (14) by removing 
point6r screws (25). 
Remove union draft connections in the back of the panel to the instrument, 
Remove four lnounting screws (22) and lift complete diaphragm unit (15) 
out of the instruoent. 
Remove diaphrngm screws (26) and replace differential diaphragm. 

13. Do not. under any Circumstances, ever disturb the position of the inner "G" 
setting scale of the position of the variable sprin[ fulcrum OW). 
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14. To replace the sealing diaphragm (this diaphragm should always be 
replaced when the differential diaphragm is replaced whether or not 
it is required) remove di~phragm spring bearing bracket. 
Remove spring onlY in the cases where spring setting adjustment (23) 
is locked in place by two Allen head screws; one on each side of the 
fulcrum pin. 
If the spring adjustment is not locked as described, the sealing dia­
phragm must be replaced without disturbing the sealing diaphragm spring. 
ltemove S<ilaling diaphragm screws and washer. 
Replace diaphragm, taking care not to exert excessive torque on the 
differential diaphragm by placing wrench over the hex post under sealing 
diaphragm while loosening or tightening in place. After diaphragm has 
been made fast to thu case, replace spring bearing bracket and adjust 
bearings so that spring moves freely with a lllilII.imuI:l of side thrust. 

15. After the differential and sealing diaphragms have been installed, test 
as described under Parts lW and 11, Section B, before replacing complete 
unit in the instrument. 

16. To deternine whether cr not the spring calibration or the spring fulcrum 
(3~) have been changed, check as follows: 
lVith the differential diaphragm, Unit (16) in place and vented to 
atmosphere (draft lines broken in back of the board to insure the zero 
position) turn zeroing adjustment (29) setting the air loading pressure 
(Guage 5, Fig. 6) at apprOximately ~ght pounds. 
Run variable spring fulcrum 1 to 9 on the inner "Gil setting sccie by 
turning load adjustment knob (7). at the same time observing loading 
pressure. 
If the pressure varies more than plus or minus .5 pounds from the set 
point, the indication is that either the fulcrum,or the spring setting 
adjustment,or both,have been tampered with. Invariably, only the spring 
adjustment (23) has been changed. 

17. Two different metheds of locking the spring setting adjustment (23) 
were used previous to the latest method of locking and permanently 
establishing the position of the spring setting adjustment. The first 
method was as shown in our operating instructions for Federal Ship­
building & Dry Dock Hulls 268-277 and 5~5 dated 1943-44, Page 5, 
Fig. 3. The spring setting adjustment (23) consisted of a block free to 
rotate on a fulcrum pin, two cap screws, two lock nuts, and a retainer 
plate. 
The two screws were threaded thru the block and extended thru to the 
bottom of the fulcrur.l slot 50 that when one was turned in a clOCkwise 
direction and the other in the opposite direction, the block rotated 
about the fulcrw~ pin, When the desired position of the spring waS 
attained, the adjustQent was locked in place by locking the screws in 
phce with the lock nuts which also fixed the spring to th" fulcrum 
block. 

Continued next page. 
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17. Continued: 
'The second method used in lockin'; the adjustment in place was friction. 
fhis was done bI usin<s a fulcrum pin with a head on one end and threaded 
on the other to"etiler with two lock nuts. The s )rin, was permanently 
fixed to the fulcrum block by usin'S shorter c'"p scre'-Is, eliminating the 
lock nuts and placing lock '-lashers under the cap screw heads. l'llien the 
proper sprign position was obtained, the adjustment was locked by firmly 
tightening the lock nuts on the fulcrem pin, clampin~ the fulcrum block 
in the slot as in a vise. The present system permanently establishes the 
position as well as locks the adjustment. 
This is done, as shown on dWj. A-50327-2, by usin6 two allen head screws 
threaded to the side of the fulcrum block slot and projectin~ into the 
fulcrum block on each side of the fulcrum pin. 

18. The third and present method permanently establishes the position of the 
sorin,; adjustment and also eliminates the necessity to ever calibra.te 
the sprin, even thou~h t,le entire adjustment is taken anart, since it 
c~n only be assembled in one')osition. 

19. In cases where 
(which rer1uire 
followed. 

the first method, as described above, are encountered 
calibr~"tion of the spring) the following method must be 

'(lith the differential diaphra'Sffi 'mit (15) in place and connectin", link 
(28) fiAed to the sprin~ arm (19), vent both sides of the differential 
diaphra'<ll to the atmosphere by breading the draft connections to the 
instrument in back of the control board. 
Adjust vernier zeroin'~ adjustment (29) so that the instrument output 
pressure will be appro.;timately eight pounds with "G" at 9 (use inner 
scale for "G" setting). 
Run the "G" aCljustment down to 1, at the same time observing the output 
pressure that the variable spring fulcrum is in contact with the sprin~ 
for the adjustment band. 
If the maximum total deviation from the set pressure (8 pounds) is not 
greater than one pound, the calibmtion is acdeptable. It is desired 
that the variation, if any, be all minus when ",oin, from 9 to 1 with 
the "G" and all plus when "oin"~ from 1 to 9. 
If the variation is greater than one pound loosen lock nuts on spring 
settin~ adjustment (23) just enough to permit turning the cap screws. 
If the deviation is plus when the "}" is moved from 9 to 1, first, back 
off the dap screw furthest away from the side of the case slightly, then 
screw down on the other the same amount. righten lock nuts anti a;ain 
run "." from 9 to 1, observing the loadin; pressure and variable sprin" 
fulcrum position as described above. 
Continue this procedure until the reouired results are cbtained. 

If the deviation is minus and ;reater than one pound when the "'G" is 
moved from 9 to 1 (Bfter loosening lock nuts) first, back off screw 
nearest the side of the case sli,htly, and screw down the other the same 
'lJJ\ount, then proceed as above. 
The trial and error meth ,d described above is the only w~ by which the 
sprin~ can be satisfactorily calibrAted and unfortunately a lon, and 
tedious one at times. 
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2!/J. In cases where the second method is encountered, the procedure for 
calibrating the spring is the sau,e as describ~d under Part IB, Section 
B. ~cept,that in these cases,the spring setting adjustment (23) 
is changed by loosening the lock nuts on the fulcrum pin just enough 
to allow the block to be slightly rot~ted by wed~ing an offset 
instrument screw driver betwe~n the block and the bottom of th~ slot 
on tho side to be raised. 
After each adjustment, the lock nuts must be tight before the 
"G" adjustne:lt is changed. 

21. Under Parts IB and 19, Section B, it is very :iJnportant that the variable 
spring fulcrum (3~) be constantly in contact with the spring for the 
entire range of the "G" adjustment. 
The pivot should be just touching the spring but not exerting any force 
whatever on it. 
The position of the pivot should be checkod at short intervals between 
1 and 9 by placing a small screw driver directly in line with the pivot 
(3~) under the spring and pr~ssing up gently. At the same time observing 
whether or not 3l'ly ch,'U'lge in the output pressure of the instrument occurs. 
If the pivot is not Quite in cont'oct with the spring, the pressure will 
increase as the spring is pressed against the pivot, 

To determine if the pivot is exerting ,3l'ly force at the spring, 
first calibrate the spring as described under Parts IB and 19, Section 
B, to obtain the best results possible. then loosen pivot (3\IJ) locking 
screw located directly under the "G" pointer between the two pointer 
screws; Place a wrench over the pivot hex and turn slightly to the right, 
observing whether or not the instru;;,ent output pressure varies. 
If the pressure increases the indication is that the pivot is bearing 
down on the spring at this point. 
lieturn the pivot to its original position, change lac ation 0," the "G" 
and again proceed as above. 
This check should be m.ade at both ends of the scale (1 and 9) and 
at three internodiate points at least before making a permanent change 
on the pivot If the reaction is the same at all the check points ,. 
adjust pivot so that it will just touch at all points, then lock in place. 
If the reaction is not the same at all check points, then the indication 
is that the spring is not properly calibrated. Therefore, the spring 
must again be calibrated before the position of the pivot is changed. 

CAUTION: Do not change position of pivot unlGSS it is absolute~y 
necessary. First make pcsitively sure that the spring 
is properly calibrated. 

2Z. After compl~tion of the spring and spring fulcrum calibration, change 
zeroing adjustment so that output pressure will be about four pounds. 
Replace "G" pointer (14) making sure horizontal member of the pointer 
is exactly parallel to the bottom of the inner scale. Then replace 
indicating plate (24). 
Make up draft connections in back of control board. '. 
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23. Nake sure indicating plate is in the proper position by lining the 
two holes directly above the screw slots with the pins on the plate 
brackets. 

24. Check position of load adjustment pointer (14; by comparing the rewiing 
on the indicating date (24) with that on the inner scale indic~"ted by 
the vertical line between the two pointer screws (25). 
If necessaC'y .• bend pointer slightly so that its indication corresponds 
with that of the inner scale. 

25. Check position "F" adjustment pointer (131 by turning knob (6; until 
line on adjusta.ble member is directly opposite line ma.rked "0" on 
side of the initial adjustment limit stops (2\ii,. 
heset the pointer, if necessa.ry, so tha.t it will indicate "0" on the 
indiciltor plate (24). 

26, The instrument is now re.,dy for calibration. 

Section C 

In most cases, the only instrument checks necessary prior to calibration 
are as described under Section B, Iarts 1,2,4,5,6,B,1~,11,23,24, and 25. 

,",ith the boiler dead, open one register (preferably the center one). 
Adjust the "G" to indicate 7.8 and the "F" to indicate - 1 "lace 
damper control on manual JIld increase loading pressure to a~:proximately 
eighteen pounds. Start u~ forced draft blower and make sure solenoid 
valve is closed. 

Using the combustion Test Chart ED-1717-1 for the "A" tip condition 
proceed as follows: 

1. Make sure all draft line cocks are in the verticr>l position except 
the one marked "After Dampers". 

2. 

3. 

4, 

Observe draft reading and reset zeroing adjustment so that instrument 
output pressure will equal valve obt8ined from combustion chart for 
the given draft. 
With thh as a st'lrting point, plot <l curve as follows: 

Increa.se the pressure drop across the boiler approximately 1" at a time 
by incree.sing the speed of the blower, plotting e,lch point on the test 
chart (for point less th3Il 1 . ." draft, ch3nge position of the dmlper,. 

Observe slope of curve. If curve obtained (see example "E" Combustion 
Test Chart ~-1717-2, Page 18, Section H-l) is re~son~bly close to the 
theoretic81 curve "A", the instrument cJ.libra.tion can be assumed to be 
all right. If the curve dips either up or down C and D respectively, 
proceed ,.s follows: 

\ 
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5. If the curve obtained is simileT to eXAmple [) (excess oiJi it can 
be re<1dily seen th,c.t the ouput pressure rc\te of increase is to fc.st 
for the dr,).ft rate of incre,lse. 
Loosen connecting link (28) pivot at the control arm t8) and move same 
slightly to the left (a very sm,dl adjustment will produce ,; wide ch;:nge 
in t:18 rat.e of output "ressure). 
Th>-",," p'. mt ,.lnd a.gc1in reset zeroing adjustment (29 J to produce the 
rL'Culr3d C'l+,CU'c ,;ressure for the tiven drdft. Plot curve "s .described 
under "Part 3 ~;.bove. 

Continue this procedure until the final curve obtained L'.lls within 
the accept,o.ble r~nge. 

6. If the curve obt2.ined is similar to eX3mple C (excess sir, proceed 
ex:cc-;,ly as described under Section 5 above, except thet inst"<Jd of 
moving the connectinE link (28; pivot to the left, you now move it to 
th" right. 

7. A cOlCY of the curves (use on" sheet for e.c.ch boiler) should be s,mt 
to the factory along with the service report. 

Section D 
The maintainence of ",nd method of setting the !i4'IJ-F .B. differential 
ste?m a.tomisin[ cc,ntrol vel ve, the ,/38 Fuel oil control valve, 8nd the 
!J"42-F differenti,l.l fuel oil by-pass valve are thrcughly described in 
the operc,ting instructions, p~,ge 14 to 21p inclusive. 
It is recommended, however, that the last three sentences begining 
"After the stem is locked, etc" of pClr:l.groph 4 under "V.;lv(J Setting" 
E Il,ge 14, be disreE,crded. 
Ii' the trim is rorlaced in a fuel oil control v).lve, it is satiSf?ctory 
to just lOCk the stems in flace with the two lock nuts. 

1. hh";1 servicin[ II job, the three v,~lves on each boiler should be thoroughl:. 
checked. To check the #38 fu"l oil control valve, remove plug by dis­
connecting •. ir line, re,nDving v:.:.lv8 supports, removing bonnet nuts, and 
very cJrefully lifting superstructure bonnet, plug and stem from the 
body. ' 
Extreme care must be taken not to bend the plug stem. 
J<:x:lmine the l',lug end sec.t. If b~dly scored, reple.ce as described in 
the operating instructions. 

Remove drr.in plug ilIllllediately down stream of thee fuel oil meter and 
cl"C-ll1 line out with kerosene and compressed air. 
If a bad condition is encountered, remove fuel oil meter und 
thorOUGhly cle'211 out the line and the meter. 
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2. The din.phragm on the #4tp-FB ,"tomizing steeD control valve should be 
repln.ced "t le:1st eveI"J six months. 

3. 

After the valve has been thoroughly checked and properly set n.s des­
cribed in the opern.ting instructions, turn the adjusting screw to the 
right 2S far a.s possible. 
T!lls Hill produce 'I miniraum differenti,l of 1\iJ pounds. 
Wi",h l~'IP,;st ,",or" rrcssure to the v"lve, close by ·peBs on burner steam line 
tc.j' :,,' Cl, ',. ".e ','f) t.o Dnd from the boiler tr', [J 

TW'I. o"'j" ,".; ",C··.W 1.lJltil tho steru-.l guaga 0:: the boiler panel indicates 
2y; pCL.:--.L\"~~)O 

If the steru:l pr.;ssll1"e continues to rise when the by-p"'ss on the trap is 
clos,d, the j [,.dielt ion is that the vllve is n~t properly set or the sGats 
need grindin[" 

In 3]::;; case, finel setting of this valve should be L12.de when the boiler 
is on the line. 
These valves should neVer be set for less th2n 2\!! pOWlds or wore thnn 
25 pOWlds differential over the fuel oil pressure to the burners. 
The differential will rel.nin constant from the miniJ"ur:, burner oil 
pressure to Bpproxir.lately 115 pOWlds. 
At this point the steDLl pressure will remain at approxililately 135 
pOWlds ·md the oil pressure will continue to rise pending upon loe.d con­
ditions up to a maximum of 3\ii\'J pOWlds. 

When asseLlbling the if42-f fuel oil by-pc'1.sS valve, after checking n.nd 
setting "s described in the oper,o.ting instructions, turn the h,qnd wheel 
Wltil the fl-:nge of the diaphrB.gm case rests firmly on top of the 
di2.r:hra.gm• 
'i'his is thE> approximate position for the mirliJ,lurd dHferentbl (the 
difference will be caused by th" 'IT.loWlt the di!1phr?grn is compressed "fter 
bolting) and the vertic:Jl sc::J.e cs well as the hnndwheel sc1l1" should 
indicote opproxir.lctely y., - \!!. 
If the indicctiol1 is greater or less th.lIl a half turn, il.djust (9.ftH the 
dbphrngl'i C<~Se is fimly bolt",d) so thn.t the indic!1tion is as n""r \iJ - \iJ 
as possible. 
Fiml setting of the h;mdwheel should be ra<".de n.fter the Boiler is on the 
line and the IIAII tips G.re in use. 

" constent for each one of these: v::J.ves is given on the lower right hRnd 
corner of a data pl.J.t8 nt tE>ched to the indicator bncket. 
It .vill be noted that these constants vary slightly. 
However it will "lso be not"d tk.t they are all very close to 4.\!!. 
Therefore, for ordiIli.'ry conditions, it is practicel to use 4 as the con~t",. 

for all these valves. 
Using 4 lOS the valve const.'lIlt, it follows th?,t four tiEles the nUDber of 

~ .. v~vo turns ecuals the differentirJl pressure between th8 fuel oil 
to the'~rs :md the fuel to oil supply pressure • 

. ~ 
:Forex.'lllpl.,el '. 4 «k'14.82 equals 59.281bs. 

Ther~fo~~) ~o ehcllkthes~tting '-of the Mndwheel, after liWking sure of 
th", acc~:,-oy of the oil prcs6~e~ guag<> 5 'au t,h" boiler p.mel, 
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read the differential bEltween the two oil guages and check as above 
against the nur;!ber of turns indico.ted on the by-pass v~l ve. 
It is reCOlill,18nd(;d th,c.t the fin,'l h~.ndwheel settings be IM.de whenever 
possible while three "A" tips a.re in use. 
(SOG Part 1, Section K, for by-pass settings). 

4. Fo:':' g., r:c:Y'-:'~. pcr.f0::'L1Ql1Ce data under L.1.:'l.Xir.1U;~1 ~,nd !,-:ira: .. rlUT.l lOJ.d conditione 
sec .)1 '+. ,~n t, 

SECTION~t;; 

The fc~.:uwL;g prvcedure should be taken in checking the damper oontrol 
syst.al. 

1. If the boiler:; a.re on the line, only the instrwllent can be checked by 
plac'.~;, ':,[IC d:1iClP'cr control for both boilers on laaIlUal. 
Fire t . 2,,+,ting the pressure on the #99-A (smnll guage) 
cont~ols equ~l to the control pressure on the #2l~ prior to changing 
the control. 
If on" boiler only is on the line, place live boiler on manu31 as 
described and Idave deJ.d boiler on autol:k'ltic. 
If bu:,h boi18rs Ilre dead, le3.ve both on autohlatic. 

2. Assuaing both boilers are deJ.d c.nd with zero pressure on the boiler of 
th" #2J.~'rp the pressure indicating pointer should indicate apprOXllk'ltely 
z€ro" If nccessc'.ry reset the pointer. 

3. Mclce S111'8 the [i'jr;l_y pr8ssure to the instru,.,ent is set at approximately 
27 pounds., and tele nozzle IlS well as the throttling arm is clean 
(Hiddla instrunent on the control board). 

4. Check pilot action 3.S dGscribed under Section B, fart 5. 
If XX pilot is fowed to be in use, replllce with standard pilot. 
NEVRl: ESE "XX" pilots. 
lie r8coL1:.lend thc.t whenover thes" pilots are encoutrtered that precautions 
be taken to prevent their usc by the operators. 

5~ Set sensitivity or proportional bend so that indicator pointer rests 
just to the l'3ft of Ene between 3 and 4 on th" dial. 

6. To set the co"t.o:01 scotting pointer, turn control knob "R" until nozzle 
rack is in a horic,l):Jtal position, then set pointer to indicate 44'/J. 

7. Turn control kl'lob so that the control setting pointer coincides with the 
pressure indicator pointer. 
The instrwlHmt output pressure should now be npproximately 18 pcunds. 

"' ~et is n"cessnry" by turning synchronizer with a screw driver to produce 
the re$u1ts~equired • 

. ;:-':" 

8. The S()tt~5 as d.e$l:ri~ Bebove are only a.pproxiurate, final settings 
should be o.a<18 :IS des~ibed.:~ow under Fart 11,13, and 14, when either 
one or both boilers are on the 'line. 
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,. Check the drunper controllers /1661 only on the boilers which are dee,d 
by p13.cing the control on manual and observing the action of the il'661 
as the lo"ding pressure is varied. 
The totc,l tr,wel of the ;#061 is 3 inches for a. 5 - 2511' loading pressure 
chango, 
To edJust Gprj:l11 tension, turn adjusting screw (2'/1) clockwise to in­
c!,e:i~-:e ;-Ire! r~')'j.n~,er clockwise to decre(-),se .. 
=C~, \"~.'.-~ _-~ if' !;._~.-·:.,:)ri -::hc.1t in almost every C,;'::'i:' -'-, spring (j,djusting screw 
-L.3 ,': ,_: ~'i~- ;'",r,-('iJ :u:;:lj.nst the shoulder. 
U:'10_,-~Y- t)'l(::,I':' ~()'1d:J~i'2ns. it is necessary to d8terluine 'Which of the two 
.,~~ 1 " ., '.> ,.:: iWB the lowest ra.nge setting, then decreil.se the spring 

, .k '.lthec until both controls hcve identic ,11 reJlges. 

1\0. Tr" dm;','Y(",C ',L'\J} ~ ~)e checked to see if they are free. 
Dis"',r,;,'"'ct ,."',,' :i ""v, between the damper ~rm 2nd the #661 spring stem 
eLy," ';.' ··~.D',}."i! pill at the clevis. 
Lei,"" ",.';',",':'3 ty Cl211d,ma.king sure that they are free. 
H u.c:ossc;'y, .:cg",ove inspection Jil-ate in nir duct directly above the 
dCEP~rs cnd obrerve whether or not the dampers are clOSing. 
Becc:use of the vbry close toler~nce under which the clearanc"s =e held, 
considercble trouble has been experienced with the dampers seriously 
hanging up. 
If necessAry, reconnnend th"t tho dDmpers be tilken down and freed. 

The dcmpers consist of two flai-'P"rs which must b" pcrallel to oa.ch other 
for proper oper2tion. To parallel the flappers use the turnbuckle " 
connecting the two fla.pper arms. 

With the dampers free and with full stroke on the n,661, hold dampers 
in closed position then Dk~e up link to clevis by turning clevis until 
holes in clevis Drms line up with hole in the connocting link. 
Heplo.ce pin, washer, 2nd outer pin, then lock clevis to spring stem. 

11. Final settings of d~pers must be done when both boilers are on the line 
and when both are operating under the s~me conditions, namely, the s,me 
number and size of tips in e:och boiler. 

12. ~1hen one or both boilers are on the line, thb pressure indic:~ting 
pointer of the #21~ Dnmper Controller should indicate the s~ae pressure 
,":.s registered by the ste,llll pressure gauge (2) (Figure 6, Pp,ge 9, 
opercting instructions). Set if necess,:,ry. 

13. Proceed,E,§, d~ibed above under Section E. ~!lrts 3.4.5. and 6. 
Q,fter pll1¢ing'th" boiler or boilers on the line on manull control. 
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14. Turn control knob so that the control setting pointer coincides with 
the pressure indicator pointer. Set the instr~~ent output pressure 
equal to the pressure output of the n.mual controller controlling the 
boiler pressure by means of the synchronizer (8) (operating instructions 
Fig.l, F'age 3.) 

15. thce control on automatic and, after allowing sufficient time for the 
boiler pressure to steady down, observe position of pressure indicator 
point8r. 
Reset instrument output pressure, if necessary, a little at a time 
by r.leC\l1S of the synchronizer until the pressure indicator pointer coincides 
with the control setting pointer. 
'Vlhcn settings are completed the indication of the control setting 
pointer, the pressure indicator pointer, and the bciler pressure gu3ge 
( 2) (Fig. 6 bl.ge 9) should curre spond. 

16. vlith buth boilers on the line, after first making sure the draft guages 
are in good ord~r as described under Section A, Farts 1,2,3,4,5,6, and 
7. adjust speed ef furce draft blowers so that the air supply pressure 
is exactly th~ same en both boilers. 
Observe pressure drop across both boilers. 
These pressures should be the srune,providing th~ same number and size 
of the tips are in use in each boiler. 

17. If conditions are the same in beth boilers but the pressure drcps very 
slightly (.2" or more), open damper on boiler having the lowest reading 
until a balonced condition is obt.o.ined. 
To increase dar.lper opening unlock clevis on #661 spring stem and remove 
clevis pin at the same time preventing damper from closing by firmly 
holding damper are in its original position. 
Turn clevis clockwise 36W deg., replace connecting link and pin in clevis 
and again compare boiler draft rerdings. 
Increase speed of forced draft blower momentarily, then reduce until 
supply pressure equals th~t of the other boiler. 
Observe boiler dr~ft r~ading. 
If !). discrepancy still exists, again reset damper opening and check as 
described ~bove. 
After satisfactory results are obtained, replace w,osher and cotter pin 
and lock cl~vis in place. 

18. In some cases, th~ boiler draft pressures will be equal under light load 
conditiuns a to 2" ), but will indicate a decided difference under 
heavier steaming loads. This can be attributed to either one or a comb­
ination of the following four reasons. 

(a) Air leak in the system (this includes air lines from #21~ to 
#661, #661 diaphragm, draft connections from boiler to draft 
guage and draught or #21\1>1-18 differential diaphr~.gm partial 
failure) • 

(b) Improper spring settings on the #661 damper controller. 
(c) Draft guage out of c31ibration. 
(<<~ Uamper flappers not properly synchronized. 

In Cloet Q~~'\h~ Cau.se has been trac<od te reason (d). It is recommend­
ed theretol'e. that't,hl'1! phase of the system be checked first. 
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Section F 
When iUlGwering " service request on the boiler controls, the procedure 
~s described under all the previous sections should be !~~lowed, 
independent ef the npparent ca.uses fer the existing difficulties. 
If the centrel equipment is thoroughly ond properly checked :md ~Mon­
'1"le e.ssur::mce is h3d of its perform;,nce by precess of eliminc.tion 
the trouble is generally traced,more often thon the operator would 
~2re to admi~to some factor other than the control equipment. 
In ~~ny r-ases, service engineers have a tendency to be only too reLdy 
to acc8pt the operator's reasons for the particul~r difficulties which 
they are experienCing and invcriably, as a consequence, approach the 
Foblelil from an entirely different angle thfJIl they otherwise would if 
they stopped to nn:uyze the conditions before jumping to conclusions. 
vJ0:i 

It must bo rememb.,red that before any repl:'.cement of parts is made, 
particul~rly in the combustion control instrument, th&t ~ thorough 
check as outlined in this paper be made, If the control equipment 
is found to be in good order and the trouble still persists, then <~ 
effort should be made to tr~ce it to its source by process of elimin~tio~ 
and recoll1lllend.'1tions made to the oper2,tor for necessc,xy correction. 
Some of the points to which the trouble is combustion h~s been traced 
to: (a) Dirty burners (bi Burner tips A,ssembled incorrectly (for ex­
Ill1lpl." "A" orifice pl"tes with "C" sprl:.yer plates) (c) Steam supply to 
burner ~tomizing ste.11l1 differential control vD,lve. 
(d) Failure of ste,em trap in steem line to th" burners. 
(ej Condition of fuel. 
(f) Temper,:ture of fuel oil to the burners. 
(g) Fuel oil m"ters (most of th" original discs in these meters hwe 

been replaced with aluminum discs eliminating the trouble). 
(h) Fuel oil strainers. 
(il Fuel pumps. 
(j) Fuel oil relief valves. 
(k) Fu.,l oil temperature in thb settling tanks. 
(1) Force drdt blowers. 
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a. 

b. 

c. 

d. 

G - Gener:'.l perfornk"nce of the Control System 
For Federd Hulls 268-277 ; 5\1!5 

Genera.l 
.£.9!ldi tion, M;lxirmm Ninl.r.lUlJ 
Burner Capacity l.~ Vi.l 
LO.J.ding tress., Ibs G. 2Vi 3.8 
Burner Oil Press. l J:ls • G. 3'k~ 4.2 

Tip ". Steaming 
Burner Oil Flow 1bs. per hr. 342\iJ 342 
By-p:c.ss oil flow lbs. per hr. 24\iJ 3318 
Excess ,c.ir percent 15 5\0 
Draft tress. inches water 5.82 W.\I!8 

Tip G. tort 
Burner oil flow 1bs. per hr. 1275 128 
By-pl'sS oil flow 1bs. per hr. 24~ 1387 
bXcess ,dr percent 15 1\iJ\iJ 
Draft Press. inches wc.ter 1,\18 0.25 

Regulation (a) 
Loading dr pressure 1 5 
Excess ,:air 2 8 

(G.) Hmc. v2ri"tion from IJ,verage, plus or liUnUS, in percent. 
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Tip 
Size 

C 

C 

A 

A 

Nwnber 

I 

Conbustion Control Instrur.18nt ,end By-Pass 

Vll'Te Sd-tings for Federd Hulls 268-277 : 5\<?5 

F-ort =d haneuvering 

IIF" uGn By-Pass Ste~n 

of Til211.- Setting Setting Valve Setting Pressure 

1 Plus 3 

2 Plus 3 

1 }linus .2 

2 Minus .2 

6.y; 

3.~ 

8.y; 

8.y; 

2.\0 44W1 

2.\(1 44q;# 

Note: For three tip; Settings under Fort, mc..neuvering or stenming 

conditions, consult chtl.I't posted on e;:ch boiler control 

panel. 

Note: iilie~i steilI.1int, steelr,j pressure should be set for 465# 

Note: The cbov" .".s well .).s the posted settings nre not fina.l. 

Though in r.lOst ev"ry ca.se in the past they have b.o:en 

proven best; slight devi .tions n1f'~y be necessary in the 

fill1l settings for best Po~sible r~~. . 

/~-/ $;~yt:­
/ ~4r 
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