This paper is intended only for usc by Mascn-Neilan Representatives
and is not for distributicn.

Flease refer to Instruction Book for reference numbers.

For checking, repairing, calibrating and otherwise placing combustion
control equipnent for direct pressure steam ntomizing burner systems
in first class werking order, the following procedures should be
followed:

To satisfactorily and completely check the system, it is imperative
that the boiler be dead, Only a partigl check of the combustion
instrument can be nade when the boiler is on the line by placing
the control on manual and proceeding as outlined below up to the
point where the instrument is ready for calibration.

In these cases, after the instrument has been checked and proper
setting (see section on Control Settings) made, place control on
automatic and observe instrument output pressure, 1If there are three
tips, either "a" or "C" in the boiler, first moke sure the fuel

0il by-pass valve is properly set in accordance with Section K, then
adjust initial vernier setting (29) as described in Section C, Fart 2,
until required pressure is cobtained for the given draft conditicn,

If there are less than three tips, either "a" or "C" in the boiler,
observe cuality of ccmbustion and after checking fuel cil by-pass
valve setting (see Scction on Control Settings), adjust vernier
initial setting (29) gradually until satisfactory combusticn is ob-
tained,

A. The first and very important step prior to testing the controls
in any case is a performnnce check of the draft guages as follows:

1, Directly under each control panel board, there are two drafh
menifolds, one for each boiler. Sach manifold (see Fig.l2) has
five "inlet pressure connections! (reading from left to
right "uptake" Press,"After Damper","Fan Discharge Press","Air
Duct at Burners",and "Furnace") and 2 common outlet connection
leading to the upper side of the differential diaphragm on the
side of the draft gu:ge marked "Fress, Drop Across Dampers",
Inmediately down strenm of the cutlet connection stop valve and
up stream of the uptake, after damper,and air duct at the burners
stop valves there are three-way cocks, These cocks can be a
serious source of trouble, In almost every case the stop pins
in these cccks have been shesred off by the operators at some
time or other, making it impossible to turn them 36y degrees
(thereby loosing the proper position of the cock in relation to
the line),
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Inasmuch as the draft actuating lines to the combusticn instrument and
the draft guage are one and the samesand the fact that the cocks vent
toc atmosphere for the purpese of zeroing the draft guages, it can
readily be seen that, unless the cccks zare tight and properly pesitioned,
it would be impossible to properly cdibrate the instruments or cobtain
good contrel results. Generally, upon close inspection, the original
position of the stop pins on the cocks can be detected. If not, it then
beccmes necessary to remove the cocks fram the lines to¢ establish their
proper position,

After checking the cocks in the draft line, be sure all the stcp valves
to the draft manifold are closed,except the cne marked "Fan Discharge'.
Make sure stop valve on the outlet connection of the manifeold is open.

With all cocks in a vertical pcsition or open to the draft guage, except
the one marked “"After Damper", start up forced draft blower (after obtain-
ing permission from the Engineer on Watch),

Place damper control on manual and close damper so that, with the blower
running at rinimw: speed, the draft guage (4 Fig. 6) will indicate
approximately 1" differential,

Turn cock on outlet ccnnection of draft manifcld to a herizontal pos-

ition, Make sure the cock is turned in the proper directionj cbserve

hand on side of draft guage marked " Fress Across Dampers". The hand

should fall rapidly to zerc as the ccck is turnmed, If not, either the
cock is in the wrong pesition in relation tco the line or the vent hole
is plugged up. If the hand does not reset exactly on zerc, make ncc-

essary adjustment by turning hex nut under the draft guage in the back
of the panel board,

Turn ccck marked "Uptake" to the horizontal position, then turn cock
marked "air Duct at Burners" also tc horizontal position, again making
sure that the cocks are turned in the proper directicn. The hand on the
side of the guage marked "Fress, Across Boiler™" should drop to zero
rapidly. Make necessary adjustient sc that hand will reset exactly at
Zero,

After both guages have been zeroed turn all cocks te & vertical pos-
ition,except the one marked "After Dampers" making sure the coccks are
turned in the proper direction.

Then increzse and decrease fan speed gradually, observing whether or
not both hands move freely for the entire range. If necessary, remove
glass front of draft guage and free hands,
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If draft guages do not respond prooerly for both changes in fan s»ec?
and opening and closing of the dampers, the indication is that the
differential diaphragms has been ruptured., It is essential that the
guage, or the side on which the diaphragm has been found runtured, be
isolated by turning the nroper cocks to the horizontal position until
such time as a new diaphragm is installed and the guage calibrated.

It is very important to first propcrly linc up the draft guages and
determine their accuracy before anv attempt is made at calibratipg
the combustion instruments. If there is any doubt about the accuracy
of the draft guages, a U tube should be used for the following tests.

%cmwtmcmmmmnwmmlm%mmmsmmmcﬂﬁmu%,wm
ceed as follows:

Be sure the air sunnly nressure to the instrument is set at 22 lbs.

Make certain the Solecnoid valve in the air linc to the fuel 0il control
valve is closed (hand lever in the upward position).

Remove indicating plate (24).
¥ake sure nozzle (10) and Nozzle flapper (9) are clean.

Check pilot (5) operation by lifting Nozzle flaoper (9) and placing
finger over nozzle (10), at the same time observing diavhragm pressure
guage (h). When the nozzle is unenvered, the ~ressure shnuld drom to
zero, and when it is covered, the pressure should rise and fall rapidly,
But, if the boiler is dead and the instrument is on control, the rise
and fall will be somcwhat slower duc to the capacity of the system.

If the outlet vressure docs not respond as described, it 1s recommended
that the pilot be replaced.

Only when the boiler is dcad can tho cam (12) calibration or check test
be satisfactorily performed since it is necessary to use the loading
pressure guage on the board because of the inaccuracy of the instrument
guage (4,) ot low pressures it is necessary also to have a z¢ro draft
condition on the differential dianhrasm (27), Under these conditlens
unlock nut on thc minimum pressure regulator (16) and turn adiusting
screw to rcduce the instrument output nressure to exactly two pounds

on the air loading guage (5)fig.6) Do not confuse the two pound mark
with the lower red linc on the guage. This red linc indicates two and
one-half pounds, which is the low end of the fuel oil control wvalvc
range. With the nressurc exactiy at two pounds, observe nosition of
control arm (8) pin on the cam.
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The pin should fall dircctly over the long line inscribed on the left
hand side of the cam face. Make sure comnensator bellows (11) plunger
is properly resting in its place inside the bellows.

Te Adjust, if necessary, loosen lock nut on compenastor bellows (11)
plunger, place small wrench over plunger and turn clockwise to move

cam 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 place, with the vin now resting on the nroner
point on the cam and with two pounds output pressure, insert instrument
screw driver under spring arm (19) to the left of the zeroing adjust-
ment (29)and 1lift arm gradually until the loading pressure guage in-
dicates twenty pounds. The control arm {8) pin should now rest directly
over the long line inscribed on the right front side of the cam. If
not, first recheck two pound setting then again chcck twenty pound settins
If still out, first check position of the compcnsator bellows (11) arm
line on cam arm. If the cam arm has four bearing heles the line bear-
ing pin should be in thc third hole from the pivot end of the arm, If
the arm has five holes, the link pin should be in the fourth hole from
the pivot end of arm,

In the latest design, the cam arms have only one bearing hole. Reset, if
nccessary, and 2gain check for the two nound and twenty pound positions
of the control arm (8) pin on cam.

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 commensator bellows plunger pivot is free (check bellows
arm pivots, observe position of the bellows arm spring, make surc
solenoid valve in air line to fuel oil control valve is closed and make
sure the ratio control loading air nressure guage is proverly zeroed
and its calibration is fairly accurate), Then unlock compensator bellows
arm link pivot {this adjustment was in every casc locked and soldered
in place before the instrument left the factory) and, melting the
solder with an iron or cigarette lighter, movc down slightly to de~
crease and up to increase thc angular rotation of the cam for thec two
to twenty pound range. After each adjustment of the bellows arm link
nmivot, reset thc two pound position. Continue this procedure until

the desired results are obtained, then lock arm link pivot in place.

If the compensator bellows (11) is ruptured, replace and calibrate cam
as described above under Part 6, Section B.

LAfter cam calibration or check is completed, lift nozzle flapper (9) and
with the nozzle (18) omen to atmosnhere, reset low limit va've (1A) wrtsl
air loading guage (5 fig.6) indicates 3.8 pounds. Return nozzle flanner
to its normal position,
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If the low limit valve chatters, remove diaphragm by removing valve
cap, taking care not to damage the links in the instrunent.

Reverse diaphragm and place flat washer furnished between lock washer
and diaphragn spring button under diaphragm ory 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 assembled and its performance is satisfactory, set as
described under Farts, Section B.

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 pousition. Flzce
mouth over the connection tc 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 connecticn,
the indication is that the diaphragm is ruptured and should be replaced,

Tc check the sealing diaphragm, proceed in the same manner as described
under Part 1¢, Section B, for the differential diaphragm test, except
that it is necessary to have someone obscrve the action cof the spring
arm (19) at the same time,

When pressure is applied to the underside of the differential diaphragm
(27), the spring arm (19) moves 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, When the pressure under the differential diaphrzgm 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.

To replace the differential diaphragm, break connection between spring
arm (19) and connecting link (28). Remove "G" pointer (14) by removing
pointer screws (25).

Hemove union draft connections in the back cf the panel to the instrument,
Hemove four mounting screws (22) and 1ift complete diaphragm unit (15)

out of the instrument,

Remcve diaphragm screws (26) and replace differential diaphragm.

Do _not,under any circumstances, ever disturb the position of the inner "G"
setting scale of the pesition of the variable spring fulcrum {3¢).
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To replace the sealing diaphragm (this diaphragm should always be
replaced when the differentinl diaphragm is repleced whether or not

it is required) remcve diaphragn spring bearing bracket.

Remove spring only in the cases where spring setting adjustment (23)

is locked in place by two Allen head screwsj one on each side of the
fulerum pin,

If the gpring adjustment is not locked as described, the sealing dia-
phragm must be replaced without disturbing the sealing diaphragm spring.
hemove scaling diaphragm screws and washer.

Replace diaphragm, taking care not to exert excessive torque on the
differential diaphragm by plzcing wrench over the hex post under sezling
diaphragm while loosening or tightening in place, After diaphragm has
been made fast to the case, replace spring bearing bracket and adjust
bearings so that spring moves freely with a mimimum of side thrust,

After the differential and scaling diaphragms have been installed, test
as described under Parts 1¢ and 11, Section B, before replacing complete
unit in the instrunment,

Tc determine whether cr not the spring calibration or the spring fulcrum
(3@) have been changed, check as follows:

With the differential diaphragm, Unit (16) in place and vented to
atmosphere (draft lines broken in back of the board to insure the zeroc
position) turn zercing adjustment (29) setting the air loading pressure
(Guage 5, Fig. 6) at approximately edght pounds,

Run variable spring fulerum 1 to 9 on the inner "G" setting sczle by
turning load adjustment knob (7). at the same time cbserving loading
pressure,

If the pressure varies more than plus or minus ,5 pounds from the set
point, the indication is that either the fulerum,or the spring setting
adjustment, or both,have been tampered with. Invariably, only the spring
adjustment (23) has been changed.

Two different methods 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 595 dated 1943-4k, Fage 5,

Fig, 3. The spring setting adjustment (23) consisted of a blcck 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 fulerum slot so that when one was turned in a clockwise
direction and the other in the opposite direction, the block rotated
about the fulerwn pin, When the desired position of the spring was
attained, the adjustment was locked in place by locking the screws in
place with the lock nuts which also fixed the spring tc the fulerum
block,

Continued next page.
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Continued:

The second method used in lockins the adjustment in place was friction.
This was done by using a fulcrum pin with a head on one end and threaded
on the other tozetier with two lock nuts. The siring was permanently
fixed to the fulcrum block by using shorter cup screws, eliminating the
lock nuts and placing lock washers under the cap screw heads. When the
proper sprign position was obtained, the adjustment was locked by firmly
tightening the lock nuts on the fulcrem pin, clamping 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 dwz, A-5@327-2, by using two allen head screws
threaded to the side of the fulecrum block slot and projecting into the
fulcrum block on each side of the fulcrum pin.

The third and present method permanently establishes the position of the
spring adjustment and also eliminates the necessity to ever calibrate
the sprinz even thourh the entire adjustment is taken anart, since it
can only be assembled in one nosition.

In cases where the first method, as described above, are encountered
(which re~uire calibration of the spring) the following method must be
followed.

#4ith the differential diaphragm unit (15) in place and connectins link
(28) fixed to the spring arm (19), vent both sides of the differential
diaphrasm to the atmosphere by breadinz the draft connections to the
instrument in back of the controcl board.

Adjust vernier zeroin-s adjustment (29) so that the instrument output
pressure will be approximately eight pounds with "G" at 9 {use inner
scale for "G" settingl.

Run the "G" aajustment down to 1, at the same time observing the output
pressure that the variable spring fulcrum is in contact with the spring
for the adjustment band.

Tf the maximum total deviation from the set pressure (8 pounds) is not
greater than one pound, the calibration is acdeptable. It is desired
that the variation, if any, be all minus when woinz from 9 to 1 with
the "G" and all plus when zoiny from 1 to 9.

If the variation is greater than one pound loosen lock nuts on spring
setting adjustment (23) just enough to permit turning the cap screws.
If the deviation is plus when the "3" 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. Tighten lock nuts and azain
run "M from 9 to 1, observing the loadin~ pressure and variable sprinz
fulcrum position as described above.

Continue this procedure until the reauired results are cbtained.

If the deviation is minus and jreater than one nound when the "G" is
moved from 9 to 1 {after loosening lock nuts) first, back off screw
nearest the side of the case slizhtly, and screw down the other the same
amount, then proceed as above.

The trial and error methd described above is the only way by which the
sprint can be satisfactorily calibrated and unfortunately a lon7 and
tedious one at times.

-15-
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In cases where the second method is encountered, the procedure for
calibrating the spring is the same as described under Part 18, Section
B. Except,that in these cases,the spring setting adjustment (23)

is changed by loosening the lock nuts on the fulcrum pin just enough
to azllow the block to be slightly rotated by wedging an offset
instrument screw driver between the block and the bottom of the slot

on the side to be raised.

After each adjustment, the lock nuts must be tight before the

UG" adjustment is changed.

Under Farts 18 and 19, Section B, it is very important 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 checkecd at short intervals between

1 and 9 by placing 2 small screw driver directly in line with the pivot
(39) under the spring and pressing up gently, At the same time observing
whether or not 2ny change in the output pressure of the instrument occurs,
If the pivot is not ouite in cont-ct with the spring, the pressure will
incrcase as the spring is pressed against the pivot:

To determine if the pivet is exerting any force at the spring,

first calibrate the spring as described under Parts 18 and 19, Section

B, to obtain the best results possible. [hen lcosen pivot (3w) 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 instrusent output pressure varies.

If the pressure increases the indication is that the pivot is bearing
down on the spring at this point.

Keturn the pivet to its criginal position, change location of the "G"

and again proceed as above,

This check should be made at both ends of the scale (1 and 9) and

at three intermediate 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 tcuch a2t all points, then lock in place.
If the reaction is not the same at all check points, then the indication
is thet the spring is not properly calibrated. Therefore, the spring

must again be calibrated before the pusition of the pivot is changed.

CAUTION: Do not change position of pivot unless it is absclutely
necessary. First make positively sure that the gpring
is properly calibrated.

After completion of the spring and spring fulcrum calibration, change
zeroing adjustment so that output pressure will be about four pounds.
Replace "G pointer (l4) 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 eontrol board, 5
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Make 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,

Check position of load adjustment pointer (14, by camparing the reading
on the indicating plate (24, with that on the inner scale indicated by
the vertical line between the two pointer screws (25;.

If necessary, bend pointer slightly so that its indication corresponds
with that of the inner scale.

Check position "F" adjustment pointer (13, by turning knob (6; until
line on adjustsble member is directly opposite line marked "O" on
side of the initial adjustment limit stops (2¢;.

keset the pointer, if necessary, so that it will indicate "O" on the
indicator plate (24).

The instrument is now reudy for calibration.

Section C

3.

be

In most cases, the only instrument checks necessary prior to calibration
are as described under Section B, [arts 1,2,4,5,6,8,19,11,23,24, and 25,

Wwith the boiler dead, open one register (preferzbly the center one),
Ajust the "C" to indicate 7.8 and the "F" to indicate - 1 Place
damper control on manual and increase loading pressure to a;proximately
eighteen pounds. Start up forced draft blower and make sure solenoid
valve is closed.

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

Make sure all dreft line cocks are in the vertical position except
the one marked "after Dampers".

Observe draft reading and reset zeroing adjustment so that instrument
output pressure will equal valve obtained from combustion chart for
the given draft.,

With thi: as a starting point, plot a curve as follows:

Increase the pressure drop across the boiler approximately 1" at a time
by increasing the speed of the blower, plotting each point on the test
chart (for point less than 1_" draft, change position of the damper..

Observe slope of curve. If curve obtained (see example "3" Combustion
Test Chert kD-1717-2, Fage 18, Section H-1) is reasonably close to the
theoreticzl curve "a", the instrument calibration can ke assumed to be
all right. If the curve dips either up or down C and D respectively,
proceed =5 follows:
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If the curve cbtained is similar to example U (excess oil it cun

be readily seen that the ouput pressure rate of increase is to fast
for the draft rate of increase.

Loosen connecting link (28) pivot at the control arm (8} and move &ame
slightly to the left (a very smcll adjustment will produce < wide change
in the rate of ocutput pressure).

Tigh==n pivot and again reset zeroing adjustment (29, to produce the
recuirsd cubout pressure for the piven draft. Plot curve .s described
undcer Part 3 zbove,

Continue this procedure until the final curve obtained falls within
the acceptable range,

If the curve obtzined is similar to exsmple C (excess sir, proceed
exnctly as described under bSection 5 above, cxcept thaet instezd of
moving the connecting link (28) pivot to the left, you now move it to
the right.

a copy of the curves (use one sheet for each boiler) should be sent
to the factory alongz with the service report.

Section D

The maintainence of :nd methad of setting the #4p-F.B. differential
stesm atomising c.ntrol velve, the 38 Fuel oil control valve, and the
#120oF differentisl fuel oil by-pass valve are throughly described in
thb operating instructions, Page 14 to 2 inclusive.

It is recommended, however, that the last three sentences begining
"ifter thae stem is locked, etc,, of paragroph 4 under "Valve Setting”

fage lh, be disregarded.

If the trim is replaced in a fuel oil control valve, it is satisfactery
to just lock the stems in place with the two lock nuts.

When servicing a job, the three valves on each boiler should be thoroughl:
checked. To C1ech the #38& fuel oil control valve, remove plug by dis-
comnecting .ir line, reinoving valve supports, removing bonnet nuts, and
very carefully lifting superstructure bornet, plug and stem from the
body,

Extreme care must be taken not to bend the plug stem.,

Examine the plug and sezt. If badly scored, replace as described in

the operating instructionms.

Remove drain plug immediately down stream of the fuel oil meter and
clean line out with kercsene and compressed air.

If a bad condition is cencountered, remove fuel oil meter and
thorouzhly clesn out the line and the meter.
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The diaphragm on the #4¢~FB ctomizing steanm control valve should be
replaced at least every six months.

after the valve has been thoroughly checked and properly set as des-
eribed in the operating instructions, turn the adjusting screw to the
right as far as possible,

This will produce a minirum differenti=l of 1l pounds.

With 1Fvsf steam pressure to the valve, close by -pess on burner steam line
trop onl oven walen vo and from the boiler trap

Twrn ~fdusiiny werow wntil the steam guage on the boller panel indicates
2 poundis,

If the stean vrassure continues to rise when the by-pass on the trap is
closed, the irdication is that the valve is not properly set or the scals
necd grinding -

In axy case, finsl setting of this valve should be rnnde when the boiler
is on the line,

These valves should never be set for less thon 29 pounds or more than

25 pounds differential over the fuel oil pressure to the burners.,

The differential will reain constant from the minimum burner oil
pressure to approximately 115 pounds.

At this point the stesm pressure will remain at approximately 135
pounds and the oil pressure will continue to rise perding upon logd con-
ditions up to a maximum of 3¢p pounds.

When assembling the #42-F fuel oll by-pass valve, after checking and
setting ~s desecribed in the operating instructions, turn the hand wheel
until the flwnge of the diaphragm case rests firmly on top of the
diaghragm.

This is the approximate position for the miniuwum differentinl (the
difference will be caused by the amount the diaphragm is compressed after
bolting) and the verticazl scale as well as the handwheel scale should
indicate approxinately y - V.

If the indicotion is greater or less than a half turn, ad just (after the
dinphrag. coss is firmly bolted) so that the indication is as near W - @
as possible,

Final sctting of the handwheel should be made after the Boiler is on the
line and the "a" tips are in use,

4 constant for each one of thesc valves is given on the lower right hand
cornsr of a data plate attached te the indicator bracket.

Tt will be noted that these constants vary slightly.

However it will slso be noted thot they are all very close to 4.p.
Therefore, for ordinesry conditions, it is practical to use L as the constor
for all these valves.

Using 4 &s the valve constant, it follows thet four times the nuaber of

»98lve turns eouals the differentisl pressure between the fuel oil
to the burners and the fuel to oil supply pressure.

A5 S

N
For excuplet z;h X 1. 82 equals  55.28 lbs.

Thepefore, to chedk the ‘séfting of the hondwheel, after moking sure of
the acouracy of the oil pressuke” guages oR the boiler ponel,
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read the differential between the two oil guages and check as above
against the nuaber of turns indicsted on the by-pass valve,

It is recomuended thot the finsl handwheel settings be made whenever
possible while three "A" tips are in usc,

(See Part 1, Section K, for by-pass settings).

For gorersl porformance data under wmaximun end pimZrum load conditione

sga ountoonor

SECTION E

1.,

<,

3.

La

D
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The following precedure should be taken in checking the demper econtrol
syst.en,

If the boilers are on the line, only the instrument can be checked by
placir; “he dapper control for both boilers on manual.

Firet setting the pressure on the #99-A (small guage)

controls equazl to the control pressure on the #21@ prior to changing
the contirel.

If one boiler only is on the line, place live boiler on manual as
described and leave dead boiler on automatic,

If both beilers are dead, lesve both on autoumatic.

Assuming both boilers are dead and with zero pressure on the boiler of
the #21¢% the pressure indicating pointer should indicate approximately
gero, 'f necessary reset the pointer.

Mcke sure the supoly pressure to the instruc.ent is set at approximately
27 pounds, and tae nozzle as well as the throttling arm is clean
(Middle instrument on the control board).

Check pilot action as deseribed under Section B, Fart 5.

If XX pilot iz found to be in use, replace with standard pilot.,

NEVER 1USE "XX" pilots.

We reccmraend thit whenever thesc pilots are encountered that precautions
be taken to prevent their use by the operators,

Set sensitivity or proportional bend so that indicator pointer rests
just to the left of line between 3 and 4 on the dial,

To set the contvel sstting pointer, turn control knob "R" until nozzle
rack is in a horizontal position, then set pointer to indicate L.

Turn control knob so that the control setting pointer coincides with the
pressure indicator pointer.
The instrument output pressure should now be approximately 18 pcunds.
Eeset is necessary, by turning synchronlzer with a screw driver to produce
thc reSUlts required.

N o
Bl

AThu settlngs 23 dsscribed asbove are only approximate, final settings
should be nade is described. ‘bélow under Fart ll 13, and 14, when either
one or both boilers are on the 1ine.
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Check the damper controllers #661 only on the boilers which are dead
by placing the control on manual and observing the action of the #661
as the lozding pressure is varied.

The totszl travel of the #0b6l is 3 inches for a 5 - 25# loading pressure
change.

To =2djust spring btension, turn adjusting screw (2w} clockwise to in-
crease ard rounter clockwise to decresse.

Tt s we mosod Shab oin almost every case whe spring zdjusting screw

43 Tooriv rora against the shoulder.

linder Lhone eoaditions. it is necessary to deteruine which of the two

CSEY ros o 7aez nas the lowest range setting then decrease the spring
e e v v iqe other until both controls have identical ranges.

Tre daspers ta2vld be checked to see if they are free,

THsorgneet o Jigk between the damper arm and the #661 spring stem
clevsa v woaoviag pin at the elavis,

Loate cermpors by hond, making sure that they are free.

If recesssyy, repove inspection plate in air duct directly above the
dzrpors ond obgerve whether or not the dempers are closing.

Bucouse of the very close tolerance under which the clearances are held,
considerable trouble has been experienced with the dampers seriously
hanging up.

If necessary, recommend that the dompers be taken down and freed.

The dempers consist of two flappers which must be parallel to each other
for proper operction, To parallel the flappers use the turnbuckle ™
connecting the two flapper arms. -

With the dampers free and with full stroke on the 661, hold dampers
in closed position then make up link to clevis by turning clevis until
holes in clevis arms line up with hole in the connecting link.
lieplace pin, washer, and outer pin, then lock clevis to spring stem.

Final settings of dampers must be done when both boilers are on the line
and when both are operating under the same conditions, namely, the s:me
number and size of tips in esch beoiler.

Vlhen one or both boilers are on the line, the pressure indicating
pointer of the #21pp Damper Controller should indicate the same pressure
as registered by the steam pressure gauge (2) (Figure 6, Page 9,
operating instructions}., Set if necessory.

Frogceegd.ns dgscribed above under Section &, Farts 3,45, and 6.
~fter placing the boiler or boilers on the line on manual control.



15.

16.

17,

18,

Turn_gontrcl knob so that the control setting pointer coincides with

the pressure indicetor pointer, Set the instrument output pressure
equal to the pressure output of the mrnual controller controlling the
boiler pressurz by means of the synchronizer (8) (operating instructions
Fig.l, Fage 3.)

Flace control on automatic and, after allowing sufficient time for the
boiler pressure to steady down, observe position of pressure indicator
pointer,

Reset instrument output pressure, if necessary, a little at a time

by ricans of the synchronizer until the pressure indicator pointer coincides

with the contrcl setting pointer.

When settings are completed the indication cof the control setting
pointer, the pressure indicator pointer,and the beiler pressure guage
(2) (Fig.6 Fage 9) should currespond,

#ith both boilers on the line, after first making sure the draft guages
are in good order as described under Section A, Farts 1,2,3,4,5,6, and
7, adjust speed cf furce draft blowers sc that the air supply pressure
15 exactly the same on both boilers.

Observe pressure drcp across beth boilers,

These pressures should be the same,providing the same number and size
of the tips are in use in each boiler.

If conditions =re the same in bcth boilers but the pressure drops very
alightly (.2" or more), open damper on boiler having the lowest reading
until 2 balanced condition is cbtained.

T¢ increase damper 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 36y deg., replace connecting link and pin in clevis
and again compare bciler draft readings.

Increase speed of forced draft blower momentarily, then reduce until
supply pressure equals that of the other boiler,

Observe boiler draft reading.

If o discrepancy still exists, again resct demper opening and check as
described abcve,

After satisfactory results are obtained, replace wosher and cotter pin
and lock clevis in place,

In some cases, the boiler draft pressures will be equal under light load
conditions (% to 2" ), but will indicate a decided difference under
heavier steaming loads, This can be attributed to either one or a ccmb-
instion of the follcwing four reascons,

(a) Air leak in the system (this includes air lines from #2199 to
#661, #661 diaphragm, draft connections from boiler tu draft
guage and draught or #21yl-18 differentiel diaphragm partial
failure}.

(b) Improper spring settings on the #661 damper controller.

(c) Draft guage ocut of calibration,

{d) Damper flappers not properly synchronized,

In Dot oasdsy the cause has been traced tc reason (d). It is recommend-

ed therefore, thaot thls phase of the eystem be checked first,



Section F

When ancwering o service request on the boiler controls, the procedure
~ns described under a2ll the previous sections should be followed,
independent of the apparent causes for the existing difficulties.

If the control eguipment is thoroughly and properly checked and reason-
atle assurance is had of its performince by process of eliminntion
the trouble is generally traced,more often thon the operator would
care to admit, to some factor other than the contrel equipment.

In mony cases, service engineers have a tendency to be only too recdy
to accept the operator's reasons for the particuler difficulties which
they are experiencing and inviriably, as a consequence, approach the
oroblem from an entirely different angle than they otherwise would if

they stopped to anilyze the conditions before jumping to conclusions,

Tt must oo remembered that before any replacement of parts is made,
particularly in the combustion control instrument, that a therough

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 an
effort should be made to trace it to its source by process of eliminzstion
and recommendations made to the operator for necessary correction. -
Some of the points to which the trouble is combustion has been traced
to; (a) Dirty burners (b, Burner tips assembled incorrectly (for ex~
ample, "a" orifice plates with "C" sprayer plates) (¢) Steam supply to
burner c~tomizing steam differentizl control valve.

(d) Failure of stecm trap in steam line to the burners,

e) Condition of fuel,

(f) Temperature of fuel oil to the burners.

(g) Fuel oil meters (most of the original discs in these meters have

been replaced with aluminum dises eliminating the trouble}.

(h)} Fuel oil strainers,

(i, Fuel pumps.
(j} Fuel oil relief valves.
(k) Fuel oil temperature in the settling tanks.

(1) Force draft blowers.

~23-
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G - Gener.l performence of the Control System

For Federzl Hulls 266-277 35@5

Genersl

condition Mo mum Minimun
Burner Capacity 1.9 w1
Loading Fress., lbs G. 29 3.8
Burner 0il Press. lks. C. 3D L,2
Tip a, Steaning

Burner ©il Flow lbs, per hr. AL2w aL2
By-poss oil flow 1lbs, per hr. 240 3318
Excess nir percent 15 5
Draft Fress, inches water 5,82 P.w8
Tip G. tort

Burner oil flow lbs, per hr. 1275 128
By-pass oil flow lbs. per hr, 249 1387
ixcess a2ir percent 15 146
Draft Press, inches water 1,08 9.25
Regulation (a)

Loading n~ir pressure 1 5
Excess &r 2 8

(5) Mox, veristion from Bverage, plus or minus, in percent.

2l



Copbustion Control Instrument and By-Pass
Vilve Settings for Federol Hulls 268-277 :505

Tort and daneuvering

Tip Number npn Gh By-~Pass Stean
Sime of Tips Setting Setting Valve Setting Pregsure
c 1 Plus 3 6.p 2.9 Lip#
c 2 Plus 3 3.9 2.9 LLp#
A 1 Minus ,2 8.0 5.9 LLy#
A 2 Minus .2 8,p 1p. L

Note: For three tip; Settings under Port, maneuvering or steaming
conditions, consult chart posted on each boiler control

. panel,

Note: When steaming, steam pressure should be set for A65#

Note: The =bove as well as the posted settings are not final.

Though in nost evury case in the past they have been
sroven best; slight devi.tions my be necessary in the

final settings for best possible results.
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