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Restricted Breathing Equipment

GENERAL

Restricted Breathing is a means used
on larger Westinghouse transformers
to prevent deterioration of oil and in-
sulation by the exclusion of oxygen and
moisture from the oil. The original
oxygen content of the air in the tank is
depleted by oxidizing a small percentage
of the oil, leaving inert gas above the oil.

The system consists of using a breath-
ing regulator on a transformer tank
which is essentially tight, preventing
breathing except under extreme con-
ditions of load cycle or ambient tempera-
tures. Sufficient gas space is provided
above the oil to prevent breathing during
normal operation. Only sufficient
breathing occurs during extreme condi-
tions to limit the pressure to 10 pounds
per square inch and vacuum to -5
pounds per square inch.

Fittings are provided on the Mercury
Breathing Regulator so that the gas
space above the transformer oil may be
blown out initially with nitrogen. A
sampling valve is also supplied so that
the oxygen content of the gas space
may be determined by the use of a gas
analyzer.

CONSTRUCTION

Breathing Regulator—The breathing
regulator works on the U-tube principle,
with the surface area of the tube on the
transformer side twice that of the other.
Figure 1 shows a cross-sectional view of
the regulator. The long center tube,
operating as the transformer pressure
leg of the U-tube, has twice the surface
area of the long front tube which acts
as the atmospheric pressure leg of the
U-tube.

At atmospheric pressure, the levels of
the two mercury columns are the same.
As the pressure in the transformer in-
creases, the Mercury level in the trans-
former tube is forced down with a rise
in level of the other column of twice
this value. At 10 pounds pressure, the
Mercury level in the transformer tube
reaches the bottom of the tube and any
further increase in pressure causes the
gas in the tube to bubble through the
mercury, past the glass wool filter and
out into the outside air.

A breather or throttle plug in the air
exhaust pipe, in addition to glass wool
in the space above the mercury column,

INSTRUCTIONS

serves to lower the velocity of the gas
stream and remove any mercury globules
formed by the gas stream when the
transformer is exhausting to atmosphere.

When the transformer cools, the pres-
sure on the transformer tube decreases,
and the atmospheric pressure forces the
mercury down in the front tube, causing
the transformer column to rise, until
equilibrium is reached. With a 5 pound
vacuum in the transformer, the mercury
in the front tube is at the bottom of the
y further increase in the vac-
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offf valve with blowout fitting,}}@chted
above the breathin; f regulator, conngcets
the breathing regulalor e fhe gas space,
above the transforfN&r oil}/through a
pipe attached to theMrangiqrmer tank.
The three positions of ghe vAlve are as
follows: {

(1) Shut-off (clockwise)T "This shuts
off the gas space and connects
the breathing regulator to the
blow-out fitting. This position
is used to seal the gas space, and
also for testing the operating
pressure of the breathing regu-
lator.

(2) Mid-position. In this position
of the valve, the gas space, the
breathing regulator, and the blow-
out fitting are connected together.
This position is used when it is
desired tc blow-out the gas space,
initially with dry nitrogen. In
blowing out the gas space, the
sampling valve must be opened.
Operating (counter-clockwise). In
this position, the blow-out fitting
is closed and the gas space is
connected to the breathing reg-
ulator.

Sampling Valve—The sampling valve
is a needle valve, connected to the gas
space, above the oil, through a pipe
attached to the tank wall. This valve is
used as an exhaust valve in blowing-out
the gas space. 1t may also be used for
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obtaining sample of the gas in the gas
space for oxygen content analysis,
* Pressure Alarm Switches—Pressure
alarm switches are supplied only when
ordered special. These switches are oper-
ressure in the gas space and
ive an alarm whenever the
vacuum in the transformer
is abnormally high. These switches are
double-throw so that the
¢ may be set up to either
en Yor clos&on abnormal pregéure or
um. These switches hav pr iM
fnately 2 pounds differential; tia¢ fs, i .
high alarm operates,fthe ,p‘r{ssu 61/ Lf
fall 2 pounds for ~‘w@1l to reset; if l‘ifw /!
alarm op e, the\Wacuum must We-
crease 2 pounds foy switch to reset. They
can bgsreset Hy hand by pushing down

serve to

on #e bellowd until the switch “clicks”

for high alarm and pulling up for low
rm.
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Stuart .830-14
Thd. L.H,

VAN

De-oxygenation Fitting For Blowing
Out—When the Restricted Breathing
transformer is first put into service, air
might be present in the space above the
oil. It is desirable to start the trans-
former in service with inert gas above
the oil so provision is made for blowing-
out the gas space with nitrogen at the
time the transformer is installed. The
de-oxygenation fitting, Figure 2, is used
to reduce the nitrogen pressure from
2,000 pounds per square inch in the
cylinder to a convenient pressure which
will safely and rapidly blow out the gas
space. The union nut is made reversible
so that one end will fit Air Reduction
Sales Company and the other end
Stuart Oxygen Company nitrogen cylin-
ders. This pressure is variable by ad-
justing the needle in the stem.

INSTALLATION

Transformers with Mercury Breath-
ing Regulators are usually shipped with
the breathing regulator mounted on the
transformer. To place in service it is
only necessary to drain the oil sump and
Mercury tube of any oil which might be
present, fill the breathing regulator with
mercury and make certain that all
gasketed and pipe connections are tight.

The mercury for the breathing regu-
lator should be poured through the fill-
ing elbow with vent plug removed. Care
should be taken not to spill any mercury
as it will attack solder, brass, and gold.

The blow-off pressure of the breath-
ing regulator is determined by the
amount and purity of the mercury.
(Mercury can be cleaned :by washing
in benzene and filtering through several
layers of cheese cloth), The blow-off
pressure may be checked as follows: with
the throttle plug screwed into the filling
plug, seat the shut-off valve to shut-off
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A.R.S. Co,
.906-14 Thd.L.H.

(clockwise) and apply a dry air or nitro-
gen pressure at the blow-out fitting. The
pressure indicated by the pressure gauge
when the gas starts to flow from the
throttle plug is the blow-off pressure.
Add or drain mercury to obtain desired
results. These small dial type pressure
and vacuum gauges require a certain
“start” pressure. The gauges should
not be used for determining blow-out
pressures of less than 5 pounds per
square inch, since approximately 3
pounds pressure is required to move the

pointer definitely off the pin. The vac-
uum at which the transformer breathes
in is numerically one-half the blow-off
pressure.

Oil in contact with gases will absorb
or liberate the gases until the partial
pressure of the gas within the oil equals
that in the gas space. If oxygen is re-
leased when the oil is hot, it will be used
up in oxidizing oil. If the oil is not hot,
little oxidation takes place if oxygen is
liberated into the gas space, and the
oxygen content in the gas space in-
creases. Thus, to assure that an ex-
plosive mixture is not present in the
gas space when the unit is placed on the
line, we recommend blowing out the
gas space just before the unit is con-
nected to the line.

CAUTION

Extreme care should be observed,
when blowing out the gas space with
nitrogen from a high pressure gas con-
tainer, to permit the gas in the gas space
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to reach ambient temperature before
sealing the tank off tight. The expansion
of nitrogen from a very high pressure
(1500 to 2000 pounds per square inch)
to atmospheric pressure results in the
nitrogen entering the gas space at a very
low temperature. Unless the gas is free to
expand as it warms up to ambient tem-
perature, the pressure within the tank
may increase to such a value as to
rupture the relief diaphragm. If no
diaphragm is provided, . the pressure
may distort the tank.

If the breathing regulator is connected
to the gas space, it will relieve any pres-
sures in excess of 10 pounds per square
inch.

INSTRUCTIONS—Continued

If oil gets on the Mercury, the breath-
ing action will eventually form a Mer-
cury-oil emulsion and the Mercury seal
will become an oil seal. This is because
the breathing operation forms tiny glob-
ules of Mercury which when coated
with oil will not run together again. If
this happens the breathing regulator
can be cleaned with benzene or some
other cutting solvent that will remove
the oil. If emulsification has not gone
too far, the Mercury also can be re-
covered this way.

MAINTENANCE
Drain the oil sump once a year to
prevent any appreciable oil coming in

contact with the mercury in the regu-
lator.

Check blow-off pressure of breath-
ing regulator to determine if mercury-
oil emulsion may have occurred since
last inspection. Refer to paragraphs
under “Installation’” for instructions.

RENEWAL PARTS

It is not likely that renewal parts
will be required; but if so give descrip-
tion of part required and serial number
or style number of transformer. Order
from nearest Westinghouse Elcetric Cor-
poration Office or direct from the
Sharon, Pa., Works.

Westinghouse Electric Corporation

Westinghouse Press
Printed in U.S. A,

Sharon, Pa.
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*TAUGUSTA, MAINE, 9 Bowman St.
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Box 303
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P.O. Box 9
9*#CHARLOTTE 1, N. C., 210 East Sixth St.
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®@Y*CHICAGO 6, ILL., 20 N. Wacker Drive,
P.O. Box B Zone 90
TCHICAGO 9, ILL., 2211 W. Pershing Road,
P.O. Box 1103 Zone 90
fCHICAGO 23, ILLINOIS, 3201 S. Kedzie Ave.
P*FCINCINNATI 2, OHIO, 207 West Third St
@#CINCINNATI 12, OHIO, Mentor & Houston
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xCLEVELAND 1, OHIO, 1216 W. Fifty-Eighth St.
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#CLEVELAND 14, OHIO, 1748 E. 22 Street
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TDENVER 4, COLORADO, 988 Cherokee St.
xDERRY, PA. :
*DES MOINES 8, IOWA, 1400 Walnut St.

9*f#DETROIT 31, MICH., 5757 Trumbull Ave.,

P.O. Box 828
$*DULUTH 2, MINN., 10 East Superior St.
x#EAST PITTSBURGH, PA.
*EL PASO, TEXAS, Oregon and Mills St.
#EL PASO, TEXAS, 450 Canal St.
T*EMERYVILLE 8, CALIF., 5915 Green St.
#EMERYVILLE 8, CALIF., 6101 Green St.
*ERIE, PA., 1003 State St.
*EVANSVILLE 8, IND., 201 N. W. First St.
#*TFP;}IRMONT, W. VA., 10th and Beltine, P.O.
ox 1147
*FORT WAYNE 6, IND., 1010 Packard Ave.
*GARY, IND.,, 846 Broadway
*G1§QAND RAPIDS 2, MICH., 148 Monroe Ave.,

W
*GREENVILLE, S. C., 106 W. Tallulah Drive,
P.O. Box 1591

*HAMMOND, IND., 235 Locust St.

*HARTFORD 3, CONN., 36 Pearl St.

*HONOLULU, T. H., Hawaiian Elec. Co., Agt.
9*HOUSTON 2, TEXAS, 1314 Texas Ave.

#HOUSTON 3, TEXAS, 815 Live Oak St.

#HOUSTON 2, TEXAS, 2301 Commerce Ave.

THOUSTON 2, TEXAS, 2315 Commerce Ave.

IT*#HUNTINGTON 1, W. VA., 1029 Seventh Ave.,

P.O. Box 1150
JHINDIANAPOLIS 9, IND., 137 S. Penna. St.
TINDIANAPOLIS 2, IND., 551 West Merrill St.
*JACKSON, MICH., 212 West Michigan Ave.
®*ACKSON, MISS., 1011 Pecan Blvd.
*ACKSONVILLE 3, FLA., 37 South Hogan St.,
P.O. Drawer K
#JERSEY CITY, N. J., 415.421 Montgomery St.
#*TJOHNSTOWN, PA., 107 Station St,
I*KANSAS CITY 6, MO, 101 W. Eleventh St.
#KANSAS CITY 8, MO., 2020-2024 Walnut Street,
c/o Walnut Warehouse, Inc.
*KNOXVILLE 8, TENN., Gay & Clinch St.
LESTER 13, PA., Merchant Marine Plant, 'O,
Box 9177, Phila., Pa.
xLIMA, OHIO

9*14LOS ANGELES 13, CALIF,, 420 S. San Pedro St.

*LOUISVILLE 2, KY., 332 West Broadway
xLOUISVILLE 1, KY., P.Q. Box 1860
*MADISON 3, WISC., 1022 E. Washington Ave.
xMANOR, PA., Benolite Corporation
xMANSFIELD, OHIO, 246 E. Fourth St.
*MEMPHIS 3, TENN., 130 Madison Ave.
*MIAMI 4, FLA,, 11 N. E. Sixth St., P.O. Box 590
P*MILWAUKEE 2, WISC., 538 N. Broadway
TMILWAUKEE 3, WISC., 424 North Fourth St.

ﬂT*#Mg\%\IEAPOLIS 13, MINN., 2303 Kennedy St.,

*MONROE, LA, 1107 N. 2nd St., P.O. Box 1851
*NASHVILLE 3, TENN., 219 Second Ave., N.
*NEWARK 2, N. J., 1180 Raymond Blvd.
#NEWARK 2, N.7J., 123-7 Plane St.

xNEWARK 1, N. ], Plane & Orange Sts.
TNEWARK 1, N. J., Haynes Ave. & Lincoln Hwy.
*NEW HAVEN 8, CONN., 42 Church St., P.O.

Box 1817
@J*NEW ORLEANS 13, LA., 238 South Saratoga St.

xNEW PHILADELPHIA, OHIO, Power Train Div.,
406 Mill Ave., Drawer 912

Where address and P.O. box are both given, send mail to P.O. box, telegrams to address indicated.

WESTINGHOUSE AGENT JOBBERS
Westinghouse Electric Supply Company—Headquarters—40 Wall St

ully equipped sales offices and warehouses are

ALBANY 4, N. Y., 454 No. Pearl St.
ALLENTOWN, PA., 739-741 Hamilton St.
AMARILLO, TEXAS, First and Taylor Sts.
ATLANTA 2, GA., 1299 Northside Drive, N.W,
AUGUSTA, MAINE, 90 Water St.
BALTIMORE 2, MD,, 40 SouthSCalvert St.

CHICAGO 7, ILL., 113 North May St.

§CINCINNATI 6, OHIO, 2329-2331 Gilbert Ave.

CLEVELAND 3, OHIO, 6545 Carnegie Ave.

COLUMBIA, S.'C., 915 Lady St.

COLUMBUS 16, OHIO, 266 North 4th St.

CORPUS CHRISTI, TEXAS, North end of
Mesquite St. .

DALLAS 2, TEXAS, 405 No. Griffin St.

DAVENPORT, IOWA, 402 E. Fourth St.

ERIE, PA., 1013 State St.

EVANSVILLE 8, IND., 201 N. W. First St.
FORT WAYNE 2, IND., 612 S. Harrison St.
FORT WORTH, TEXAS, 210 jones St.
GII(\IAV?/JD RAPIDS 2, MICH., 511 Monroe Ave.,
GREENVILLE, S.C., 226 Pendleton

Other Than Westinghouse Electric Su

AKRON 8, OHIO, The Moock Electric Supply Co.
BIRMINGHAM 2,ALA. Moore Handley Hdw.Co.
BLUEFIELD, W. VA., Superior-Sterling Co.

Co.
ICHATTANOOGA, TENN., Mills & Lupton

Su&ply Co.
CHICAGO 6, ILL., Hyland Electrical Supply Co.
TDENVER17,COL., The Mine & Smelter SupplyCo.

* Sates Office 1 Mfg. and Repair Shop x Works # Warehouse

& Changed or added since £ -~avious issue.
R-816 Business Addresses

GREEN BAY, WISC., 619 Main St.
HEMPSTEAD, N. Y., 5 North Franklin St.
HOUSTON 2, TEXAS, 1903 Ruiz St.
INDIANAPOLIS 9, IND., 137 S. Pennsylvania St.
JACKSONVILLE 3, FLA., 37 South Hogan St,
®JAMAICA 2, N. Y., 153.17 Jamaica Ave.
LOS ANGELES 54, CALIF., 905 East Second St.
MADISON 3, WISC., 1022 E. Washington Ave.
MEMPHIS 1, TENN,, 366 Madison Ave., Box 157
MIAMI 4, FLA., 11 N. E. Sixth St.
MILWAUKEE 2, WISC., 546 N. Broadway
MINNEAPOLIS 5, MINN., 515 South Seventh St.
NEWARK 5, N. J., 49 Liberty St.
NEW HAVEN 8, CONN., 240 Cedar St.
NEW ORLEANS 6, LA., 420 South Peters St.
NEW YORI;jS, N. Y., 40 Wall St., Wall St. Sta.,

P.O. Box
#*NEW YORK 13, N. Y., 150 Varick St.
NORFOLK 1, VA., 2600 Hampton Blvd., P.O.
Box 2120
®OAKLAND 6, CALIF., 711 East Eighth St.
OKLAHOMA CITY 2, OKLA., 850 N. W. 2nd St.
OMAHA 2, NEB,, 117 North Thirteenth St.
PEORIA 2, ILL., 412 S. Washington St.
PHILADELPHIA 7, PA., 141 North Eleventh St.
PHOENIX, ARIZONA, 315 West Jackson St.
PITTSBURGH 19, PA., 575 Sixth Ave.
PORTLAND 9, OREGON, 134 N. W. Eighth St.
PROVIDENCE 1, R. I, 66 Ship St.
RALEIGH, N. C., 319 W. Martin St.
READING, PA., 4th and Elm Sts.

fEL PASO, TEX., The Mine and Smelter Supply Co.

®OGRUNDY, VA., Buchanan Williamson Supply Co.

HL(J:NTINGTON 6, W. VA., Banks Miller Supply
o,

KANSAS CITY 8, MO., Columbian Elec’l. Co.
KANSAS CITY 8, MO., Continental Elec. Co.

LEXINGTON 31, KY., Tafel Elec. & Supply Co.
LOUISVILLE 2, KY., Tafel Electric & Supply Co.
NASHVILLE 2, TENN,, Tafel Electric Supply Co.

J*NEW YORK 5, N. Y., 40 Wall St.
*NIAGARA FALLS, N. Y., 253 Second St.
*NORFOLK 1, VA., 2600 Hampton Boulevard,
P.O. Box 2120
*OlgLAHOMA CITY 2, OKLA., 120 N. Robinson
treet
*OMAHA 2, NEB., 409 South Seventeenth St.
*PEORIA 2, ILL., 418 S. Washington St.

J*t#PHILADELPHIA 4, PA., 3001 Walnut St.

*PHOENIX, ARIZONA, 11 West Jefferson St.
xPITTSBURGH, PA., Nuttall Works, 200 Mc-

Candless Ave

$2*PITTSBURGH 30, PA., 306 4th Ave., Box 1017

#PORTLAND 12, ORE., 634 North Tillamook St.

$*1PROVIDENCE 3, R. 1., 16 Elbow St.

*RALEIGH, N. C., 803 North Person St., P.O.
Box 2146
*RICHMOND 19, VA, 301 S. Fifth St.
*ROCHESTER 7, N. Y., 1048 University Ave.
*ROCKFORD, ILL., 130 South Second St.
*SACRAMENTO 14, CALIF., Rooms 411 & 412
Ochsner Building, 719 K St.
9*ST. LOUIS 1, MO, 411 North Seventh St.
18T. LOUIS 2, MO., 717 South Twelfth St.
#ST. LOUIS 2, MO., 815 South Eleventh St.
*SALT LAKE CITY 1, UTAH, 10 West First S. St.
TSALTLAKE CITY 7, UTAH, 346A Pierpont Ave.
#SALT LAKE CITY 11, UTAH, 235 West South
Temple St.
*SAN ANTONIO 5, TEXAS, 115 W. Travis St.
*$AN DIEGO 1, CALIF., 861 Sixth Ave.
J*SAN FRANCISCO 4, CALIF., 1 Montgomery St.
§SAN FRANCISCO 3, CALIF., 1355 Market St.
SAN FRANCISCO, CALIF., Western Publicity
Div. Rooms 205-6 Hobart Bldg., 582 Market St.
SAN FRANCISCO 11, CALIF., Cal. Shore Based
Warehouse, 215 Embarcadero St.

J#*SEATTLE 4, WASH., 3451 East Marginal Way

§SEATTLE 4, WASH., 1051 First Ave., So.

xSHARON, PA., 469 Sharpsville Ave.

*SIOUX CITY 17, IOWA, 2307 Kennedy Drive

*SOUTH BEND 4, IND., 216 East Wayne St.

xSOUTH PHILA. WKS., Essington 13, Pa.
First-class mail, P.O. Box %348, Phila. 1, Pa.

9*tSPRINGFIELD 1, MASS., 395 Liberty St.

xSPRINGFIELD 2, MASS., 653 Page Boulevard
xSUNBURY, PA., 1354 Susquehanna Ave.
*SYRACUSE 4, N. Y., 420 N. Geddes St.
TSYRACUSE, N. Y., 961 Genesee St.
*TACOMA 2, WASH., 1115 “A” S,

*TAMPA 1, FLA., 417 Ellamae Ave., Box 230
*TOLEDO 4, OHIO, 245 Summit St.
xTRAFFORD, PA.

*TULSA 3, OKLA., 303 East Brady St.

J*H#UTICA 1, N. Y., 113 N. Genesee St.

J*WASHINGTON 6, D. C., 1625 K Street, N.\W.
*WICHITA 2, KANSAS, 233 S. St. Francis Ave.

T9*WILKES-BARRE, PA., 267 N. Pennsylvania Ave.

*WILLIAMSPORT 1, PA., 348 W. Fourth St.
*WORCESTER 8, MASS., 507 Main St.

*YORK, PA., 137 So. George St., P.O. Box 1466
*YOUNGSTOWN 3, OHIO, 25 E. Boardman St.

.» Wall St. Station, P.O. Box 25, New York 5, NY.

maintained at all addresses.

RICHMOND 19, VA., 301 South Fifth St.

ROANOKE, VA, 726 First St., S. E.

ROCHESTER 7, N. Y., 1048 University Ave.

SACRAMENTO 14, CALIF., Room 413 Ochsner
Building, 719 K St.

ST. LOUIS 2, MO., 1011 Spruce St.

ST. PAUL 1, MINN., 253 E. Fourth St.

SALT LAKE CITY 11, UTAH, 235 West South
Temple St.

SAN ANTONIO 6, TEXAS, 1211 E. Houston St.,
P.O. Box 1700

SAN FRANCISCO 1, CALIF., 260 Fifth St.

SEATTLE 4, WASH., 1051 First Ave., So.

SIOUX CITY 4, IOWA, 1005 Dace St.

SPOKANE 1, WASH., 152 So. Monroe St.

SPRINGFIELD 3, MASS., 46 Hampden St.

SYRACUSE 4, N. Y., 961 W. Genesee St.

TACOMA 2, WASH., 1115 “A” S¢.

TAMPA 1, FLA., 417 Ellamae St.

TOLEDO 2, OHIO, 1920 N. Thirteenth St.

TRENTON 10, N. J., 444 S. Broad St.

TULSA 3, OKLA., 307 East Brady St.

UTICA 1, N. Y., 113 N. Genesee St.

WASHINGTON, D. C., 1216 “K” St., N.W.

WATERLOOQ, IOWA, 300 West 3rd St.

WHEELING, W. VA., 1117 Main St.

WICHITA 2, KANSAS, 233 So. St. Francis Ave.

WILLIAMSPORT 1, PA., 348 W. Fourth St.

WILMINGTON 99, DEL., 216 E. Second St.

WORCESTER 4, MASS., 17 Mulberry St.

YORK 2, PA., 143 S. George St., P.O. Box 867

pply Company

SNEW YORK 10, N. Y., Times Appliance Co., Inc.
OPITTSFIELD, MASS., Electrical Supply & Repair

o., Inc.
RENO, NEV., Saviers Electrical Products Corp.
SAN DIEGO, CALIF., The Electric Supplies Dis-

tributing Co.
SCRANTON 9, PA., Penn Electrical Eng’nrg Co.
®WILLIAMSON, W. VA., Williamson Supply Co.
YOUNGSTOWN 1, OHIO, The Moock Electric
Supply Co.

§ Merchandising Products Only zHeadquarters 9§ District Eng. and Service Dept. 1 Apparatus Products Only

September, 1945
Supersedes Issue dated May, 1945
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Sealedaire Equipment

INSTRUCTIONS

GENERAL air.  Only enough gas is released to

Sealedaire is the Westinghouse name maintain 10 pounds pressure.

for a system in which the transformer
tank is essentially tight, preventing
breathing. The original oxygen content
of the air in the tank is absorbed quickly
into the oil, leaving inert gas above
the oil.

A breather or throttle plug in the air
exhaust pipe, in addition to baffles and
glass wool in the space above the mer-
cury column, prevent l'éss of mercury
in case of sudden incregse in pressure
within the transformer.” The baffles
and glass wool filters the mercury from
the air stream and the throttle plug
lowers the velocity of the air stream
under extreme pressure conditions.

A Mercury Breathing Regulator is
supplied on the larger Sealedaire trans-
formers. This regulator prevents
breathing except under extreme condi-

tions of Joad cycle and ambient tem- When the transformer cools, the pres-

peratures. sure on the center tube decreases, and
the atmospheric pressure. forces the
mercury down in the quts't@e space,
causing the center columg to. §e until
equilibrium is reaghed. h a § pound
vacuum in the t nS: rme the mercury
the oxygen content of the gas space may in the outside s ace i e bottom of
be determined by the use of at gas the tube. {Any¥urther decrease in the
analyzer. v pressure thin the ¥ransformer (due
n oil temperature) will
atmospheric pressure forc-
BREATHING REGUL ATOR ing ajr to Bubble past the lower end

r/- T}fube up through the mercury and

ass into the transformer gas space.

Fittings are provided on the Mercury
Breathing Regulator so that the gas
space above the transformer oil may be
blown out initially with Nitrogen. A
sampling valve is also supplied so that

The breathing reg»uTator works orf the then
U-Tube principle, with the area of on&
tube twice the other. Figure 1 shows a / The upper portion of the breathing
cross-sectional view of the regulat regulator includes an oil sump to catch
The inner tube, operating as one leg any oil which might be carried over
of the U-tube, has twice the area of the into the piping from the transformer.
space between the two tubes which acts This oil sump should be drained before
as the other leg of the U-tube. Twice putting the equipment in operation to
the pressure is required on the larger prevent any appreciable oil coming in
area to force the mercury to the bottom contact with the mercury of the breath-
of the tube as is required on the smaller ing regulator.
area. This makes it possible to obtain
a range of 10 pounds pressure to 5
pounds vacuum in the transformer be-
fore any breathing takes place.

On the side of the oil sump are mount-
ed two dial type gauges. One indicates
positive pressure in the gas space while
the other indicates partial vacuum.

At atmospheric pressure, the levels
of the two mercury columns are the
same. As the pressure in the transformer
increases, the mercury level in the inner
tube is forced down with a rise in level
of the other column of twice this value.
At 10 pounds pressure, the mercury
level in the inner tube reaches the
bottom of the tube and any further (1) Shut-off (clockwise). This shuts

A three way shut-off valve with blow-
out fitting, located above the breathing
regulator, connects the breathing reg-
ulator to the gas space, above the trans-
former oil, through a pipe attached
to the transformer tank. The three
positions of the valve are as follows:

increase in pressure causes the gas in off the gas space and connects
the tube tc bubble through the mercury, the breathing regulator to the
past the baffles and out into the outside blow-out fitting. This position

is used to seal the gas space, and
also for testing the operating
pressure of the breathing regu-

lator.

{2) Mid-position.
of the valve, the gas space, the
breathing regulator, and the blow-
out fitting are connected together.
This position is used when it is
desired to blow-out the gas space,
initially with dry nitrogen. In
blowing out the gas space, the
sampling valve must be opened.

In this position

(3) Operating (counter-clockwise). In
this position, the blow-out fitting
is closed and the gas space is
connected to the breathing reg-

ulator.

PRESSURE ALARM

SWITCHES
Pressure alarm switches are supplied
only when ordered special. These
- |
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switches are operated by pressure in
the gas space and serve to give an alarm
whenever the pressure in the trans-
former is abnormally high or abnormally
low. These switches are single pole
double throw so that the alarm circuit
may be set up to either open or close
on abnormal pressure

INSTALLATION

Sealedaire without Mercury Breath-
ing Regulator requires no spe ial in-
stallation instructions other than to be
sure that all gasketed and pipe connec-
tions are tight.

Sealedaire with Mercury Breathing
Regulator is usually shipped mounted
on the transformer. To place in service
it is only necessary to drain the oil sump
and Mercury tube of any oil which might

INSTRUCTIONS

be present, fill the breathing regulator
with mercury and make certain that
all connections are tight.

The mercury for the breathing regu-
lator should be poured through the
filling and vent plug. Care should be
taken not to spill any mercury as it will
attack solder and brass.

The blow-off pressure of the breath-
ing regulator is determined by the
amount and purity of the mercury.
(Mercury can be cleaned by washing
in benzene and filtering through several
layers of cheese cloth). The blow-off
pressure may be checked as follows:
With the throttle plug screwed into the
filling plug, seat the shut-off valve to
shut-off (clockwise) and apply a dry
air pressure at the blow-out fitting. The
pressure indicated by the pressure gauge
when the gas starts to flow from the

Revier DIAPHRAGH

Gas SPACE
(MiTROGEN)

7

TRANSFORMER

Sartering PLué

Browour Conn.

Breatner P
FueeinG ELgow

BREATHING
FeGULATOR

MeRcury DRAIN 5

throttle plug is the blow-off pressure.
Add or drain mercury to obtain desired
results. The vacuum at which the
transformer breathes in is numerically
one-half the blow-off pressure.

MAINTENANCE

Drain the oil sump once a year to
prevent any appreciable oil coming in
contact with the mercury in the regu-
lator.

RENEWAL PARTS

It is not likely that renewal parts will
be required but if so give description
of part required and serial number or
style number of transformer. Order
from nearest Westinghouse Electric and
Manufacturing Company Office or di-
rect from the Sharon, Pa., Works.
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