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~“f"ﬁ,7‘j,Repair Proceﬂure for Hos 1 ané 2 Lewér and Eos 1 and 2 Upper Bntterfly Vatve

1. A.mir ‘gauge remainder of stainless ‘steel overlay from the vaive bodies.
2. Cl@m“? and magnetic particle inspect parent metal. L

ia‘« Proajf et&h to insure absence of stainless steel’“ﬁeﬁi‘e @ﬂx"éféne&m
particle inspecmon i, , , :

. fb Arc-air gauge out any defects revealed by magnetic particle‘ inspgchi
’ ey, ,Stress relieve valve bodies that have not been previously stress relieved!
o 4. Weld build-—up of base metal iacluding exist.ing groove, sufficientiy to ,roaghj
maehine flush with £ mished surface. (See attached skztch Fig.. 1)

' o ;ag. Use L H. eleetrode E?Olé or equal and approved uxsco Proceéure ABBB
b, ~Magnetic partic},e inspect each 3/8-inch layer of deposited weld mtai. -
¢. Stress relieve valve body when deposited weld metal has reached a

- depth of 3/h-insh. '

S d. Stress relieve valve bodies aft.er bund«ﬂp oi‘ base metal hs.s been o
,ecmple’eed. , :

g, Rough machine the center of the valve bodles approximately 3-inches wide to
contour as shown on attached sketch Fig., 1 for ‘recelving stainless steel.
a. Kagnetic particle inspect ent.ire inaer lh=inch width of t.he 3~inch
Lk parexxt metal. . : ,
o 6i” isuua up of Stainless Steel.
B Eepesit one layer- of %@e@
. be covered with. stainléss steel. - : : o
Ect;ez ‘ih iayez* shall ba fallowed or overlayed with subsequeat
pgasgs as oon as pcs( ible. This is done t@ temper hard e
. structums in the fusian 11:12 and heatavaffected zone, ;;"

3 -over the surface of the carbon s’aeel t.o
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‘maximum reaction stresses develop in weld cool-down. This is ;

3 : "»grinding, if necessaty. 2
- b, “Finish depositing stainless steel ta desired contour using 3308-16
o electrodeg (See attached sketch Fig. 2} -
. .e. Do net stress reiieve after stainiess overlay is depesited
~7$‘”ﬂnchine to finish dimensions as shown on attached sketch Fig. 3
o aye cheak stainless steel and adjacent parent metal.

o Particularty important for the outboard. surface passes, uhich L
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- FORT PECK DAM % X '
18 FT. BUTTERFLY VALVE ‘
FABRICATION PROCEDURE :

DISC WELDMENT | U. S. ARMY ENGZINZER DISTRICT, GARRISON
CORPS CF ENGINEERS

JAN 20 1959 par

Cut all parts to size and rough machine trunnion castings.

Fit«-up and weld horizontal ribs, mark AC, tc¢ trunnion eastingso

Fit-up and weld center vertical stiffeners, mark AD and AE, to tmnnion
casting/horizontal rib weldment,

Fitaup and weld vertical ribs, mark AF, AG, and AA, to trumion casting/
horizontal rid weldment. ,

Inspect for aligrimant and straighten as necessary.

Fit=up weldment manufactured under step II, to head, mark AB,
Mark all ribs to fit contour of head, )
Burn ribs to head contour.

Fit-up and weld rib and trunnion weldment to head, mark AB.

Fit-up heady mark AA, to weldment m&nufactured under step Ill,

Mark ribs to fit head, mark AA, B

Remove head, mark AA, and burn ribs to fit contour of head mark Ah.
Fit-up and plug weld head, mark AA, to compiete the leaf assembly,

Weld heads, mark AA and AB together at periphery.

Stress-relieve completed weldment.

Inspect completed weldment,
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- Temmew WILLAMETTE [RON AND STEEL COMPANY S*Q%K

SHEET. § — e OF

JOB NGO, JOB NAME DATE

DESCRIPTION

DESIGN By CHECKED BY APPROVED
/A PROCEDURE_SPTOIFICATION FOR WANUAL METAL ARC WELDING OF STRUCTURAL STREL
[T (Ref, A.W.,5. Bridge Specs., 9hf Ed.) & UNFIRED PRESSURE VESOBLS, %902 Code
AT VAL e

Specification Yo. A-3126 : Dates July 9, 1954
Roo b Sung 0, 1958

Process: HManual Metal Arc

Base lietal; A.S.T.M, 285-C

A

/Py Filler Metal: A.W.S, B=6010 E- 7016

Position: Vertical o A% REG U ED.

Preparation of Base Material: All excess scale, rust, or grease shgll be
; removed from edges of piates before any welding is done. Joinbt design
s shall be per Skesitch A 21263

A
/B3, Welding Current: Direct, Reverse Polarity ~w A0, G0 GvCLe.

Welding Details: Technique, Electrode Sizes, Mean Voltages and Currents shall
be substantially as shewn on attached Sketch A-3126,

. o Appearance of Welding Layerss Layers of welding shall be deposited with
St S practically no undsrcutting on side walls of groove. Any undercutting
shell be chipped out before depositing succeeding layer.

Cleaning: A1l slag or flux shall be removed from any bead of welding before
épositmg succeading pass.

Defectss All cracks, bloweholes, and arsas of lack of fusion shall be removed
rom each bead of welding by chipping, grinding or flame gouging before
deposi ting next succeeding layer of weld,

> Peeningme%ening shall be done.bebween passes-when W%@W %;%ﬁ}«w
T Sleg e -seale—

Treatment of Underside of Welding Groove: After groove is completely filled,
back-up strip shall be removed o0y grinding, chipping, flams gouging or
machining, :

Prsheating: None required except when necessary te remove sxcessive moisture

Trom welding groove,

Heat Treatment: Hone required,

WILLAMETTE IRON & STEEL COMPAN
Approveds

George A, Conner
Cobe. DRVES 7-5-8§

A o
AN LT RE-TERTIRGD OnbER
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(SO ST SURTRY I G

UL CnAMBE DAFD waT S

FREL - O AL Y D AT MRS
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DIMENSION DATA

Lubrite Bushings and Bearings are made to suit individual requirements or practice. Lubrite products
are finished to size and are ready for assembly without further machine work. Reaming for clearance or
alignment will reduce their efficiency and operating life.

The following proportions are recommended:

DIAMETER Bushings of least dicmeter consistent with shaft strength and stifiness give the highest
mechanical efficiency. Where pressures require that bearing area be increased, change
the length rather than diameter for a minimum loss of power by friction.

LENGTH

If possible, the length of the bushing should not be less than one and one-half times

shaft diameter. Although a greater ratio of length to diameter is desirable, in certain
applications such as hoisting sheaves, it is impossible to obtain this ratic. Lubrite
bushings are in successful operation in mony such places.

THICKNESS In general, the thickness of the wall should be at least 10% of the inside diameter. In
diameters under two inches, however, it is necessary to use relatively thicker walls in
order to have sufficient metal to provide suitable lubricating recesses economically.
We recommend the following minimum wall thicknesses for either one-piece or two-
piece bushings.

STANDARD WALL THICKNESSES

1.D. OF BUSHING WALL THICKNESS
under 1/2" 1/8"
1/2"—13/186" 5/32"
7/8"'—1-1/4" 3/16"
1-5/16""—1-5/8" 7/32"
1-11/16"—2" 174"
2-1/16"—2-5/8" 9/32"
2-11/16"—3" 5/16"

Over 1-1/4" 1.D. the wall thickness can be figured by:

Il—g + 1/8" (to nearest 1/32")

or
OD. = 1-1/8x1D. 4+ 1/4"” (to nearest 1/16")

These proportions provide ample strength and proper quentity of lubricant for satisfactory results.
Naturally, other wall thicknesses can be provided. However, an extremely thin wall for the size of bushing
is not recommended.

In FLANGED BUSHINGS, the thickness of the flange is ordinarily the same as the thickness of the wall of
the bushing.

THRUST WASHER thickness should run from a minimum of 1/8" for small diameters up to 1/2"” or more

for large diameters. A rough formula is:

THICKNESS = —Ol—?

For washers up to 18" outside diameter a thickness of 1/2" will usually be sufficient.

o

SPEEDS AND LOADS

Lubrite Bushings are designed primarily for medium and heavy loads and slow and medium speeds.
They are not recommended for shaft surface speeds over 500 feet per minute, at conservative loads.

For ordinary service, bearing pressures equal to those customarily used for oil bushings are well within
the capacity of Lubrite. For bushings requiring the greater load carrying capacity of Lubrite, the
following factors are suggested and are well within the limits of successful Lubrite operation.

PV
P v PV
Class of Service Maximum Maximum
Load Speed Average
(p.s..) (f.p.m.) Factor
g Conservative 1,000 500 15,000
|
3 General 2,000 300 30,000
Bridge-Hydraulic
5 Power Devices, Large 3,000 100 50,000
2 Movable Structures
E Bridge Bearings
& Severe Loads, Hoists, 3,500 100 70,000
Sheaves, etc.
o 7,000 10 70,000
: )
§'§ v % Special Consult
hg @ 15,000 — our
Engineers

= Bearing Pressure in pounds per square inch of Projected Bearing Area.

_ Total Load on Bearing (pounds)

P = Bearing Length (inches) x Shaft Dicmeter (inches)

V = Shaft Surface Speed in Feet per Minute
V = 0.262 x rpm. x Shaft Diameter (inches)

PV = The product of Actual Speed (V) x Unit Loading (P) should not exceed Average Factor
P x V = PV (moaximum)

Bearings should not be shortened in design simply because the resulting area will bring the product of
load and speed within a particular factor, for the lower the pressure, the longer the service life.

The choice of an actual factor to be used in design work is a matter of judgment end experience. Three
representative groups are suggested. They do not represent ultimate limits, but are intended as a
guide to bearing proportions which will give long, efficient service. Where conditions necessitate a factor
greater than 70,000, speeds exceeding 500 feet per minute, pressures greater than 3,500 pounds per
projected square inch, or other considerations that may affect the operation of the bearings — consult our
engineers. Their experience is at your disposal and their recommendations place you under no obligation.

See Page 3 for proper material selection to syit u@gﬁt»’keqﬁng preséure for your application.



MATERIALS AND BEARING VALUES

Lubrite Bushings and Washers may be made with practically any bearing metal to meet the conditions of
the application. However, continued tests, experiments, and actual reports from Lubrite installations have
enabled us to determine that of all the bearing metals tested, the following have proven the most
successful with Lubrite lubrication and will meet the requirements of most applications.

GENERAL DUTY — for unit loadings up to approximately 1200 psi.*

STANDARD LUBRITE BRONZE ALLOY
ONE AND TWO PIECE BUSHINGS

We highly recommend for most applications, our Standard Lubrite Bronze Alloy which
was developed in our own Laboratory and Foundry. You will find that this is the most
economical high-grade bearing metal for Lubrite lubrication.

The approximate physical ond chemical properties are as follows:

CHEMICAL PHYSICAL
86% Copper Ult. Tensile Strength — 38,000 psi. min.
9% Tin Yield Point — 16,000 psi. min.
3% Zinc Elong. in 2 inches — 25% min.
2% Lead Reduction in Area — 15% min.
HEAVY DUTY
Medium Speeds —— up to 2000 psi.
Slow Speeds ~—— up to 3500 psi and higher.**

Static Loads —— up to 7000 psi and higher.**

CAST BRIDGE BEARING BRONZE ALLOY

TWO PIECE BUSHINGSY}

A.S. T. M. B147-49 Alloy 8b
Mil-B-16522 Class 2

S. A. E. 430 Grade A
QQ—B—726¢c Grade B

ONE PIECE BUSHINGS
A. S. T. M. B147-49 Alloy 8¢
Mil-B-16522 Class 1
S. A. E. 430 Grade B
QQ—B—726c Grade C
A.S.T. M. B22-51 Grade E

dered under any of the

This material may be or- >
following Specifications:

PHYSICAL PROPERTIES ONE PIECE BUSHINGS TWO PIECE BUSHINGSt
Ult. Tensile Strength .....cccocoveeiveeeennee 110,000 psi. min. 90,000 psi. min.
Yield Point ...ccoioeeveeerereeeeriereeeeiienad 60,000 psi. min. 45,000 psi. min.
Elongation in 2 inches ....coocvereeene. 12%  min. 18%  min.
Brinell Hardness ....ooocceeeeveeeeveeeeeeneee. 210-240 175

Our foundry is completely equipped to produce quality castings for Lubrite Bushings to practically any
Bronze Alloy Specification, upon request. However, the above alloys have proven to be very successful
and will meet the conditions of most applications. :

For unusual applications, Lubrite Bushings have been made from Monel metal, cast iron, stainless steel,
Meehanite, Ductile Ni-Resist Cast Iron and Others.

*This 'loading is conservative and provides ample factor of safety for long service. It is used with equal success up
" to 2000 psi for slow-moving and static loads.

**For extremely heavy unit loads, beyond the capacity of other bearings, we suggest our One Piece Bridge Bearing
Bronze Lubrite Bushings with internal drilling and Lubriting. These bushings provide extremely high load-carrying
capacity and provide high factor of safety for applications where exira long life is a must. Please present your
application to our Engineers for their advice regarding higher loadings. No obligation, of course.

tThe change of grade of alloy is necessary for two-piece bushings in order to properly manufacture.

3
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CLEARANCES AND TOLERANCES

The Lubrite lubricating film is considerably thicker than an oil or grease film, therefore, for a running fit,
greater clearance is required between bushing and shaft than for oiled bushings. In order to receive
maximum life and service Lubrite self-lubricating bushings should not be reamed on assembly.

STANDARD CLEARANCES
(Running Fit) '

. Clearance '
Shatt Sizes (Over Nominal Shaft Size)*
38"  — 1" 004-.005"
1-1/16" —  1-3/8" 005-.006"
1-7/16" —  1-15/16" 006-.007"
9 — 212" 007-.008"
2:9/16" —  2-15/16" .008-.009"
3" — g 009-.010"
4" — g 010-.012"
5" —  Up 012-015"

Press Fit
Allowed on
| Outside Diameter

+.002 to .003

Coarse Running
Nominal Shaft Fit Allowance
Diameter in Bore

1-1/8 to 1-9/16 | .007 to .013
SPECIAL CLEARANCES 1-5/8 to 2-1/16 | .0081to .01S
) . . . 2-1/8 to 2-15/16| .0091t0 .017 "’
Special applications require larger running clear- 3 to 3-5/16 | .010to.020 & "
ances because of the nature of the operation. A 3-3/8 to 3-15/16| .012t0.022 | + .003 o0 .004

Coarse Running Fit should be used for high} to 4-15/16; .013t0.023

4
temperature applications, for sheave bushings, g ’ to g'%g/ %g 8%3 to ggg )
hydro-electric gate rollers and other similar oper- 7 tg 7:15§16 016 ;[g 028 " "
ating conditions. The table on the right will guide 8 ’ ) '

0-

2

1/16 to 12 019 to .034 ! "

to 10 .017 t0 .032 " "
you in specifying for this class of duty.
: 1/16 to 16 .022 to .039 " !

fd ot

STANDARD PRESS FIT

Up 10 4" ODeeieeeeeeeeen. 002-.003 inch
over 4" OD..ieeeeeeeeeee. 003-.004 inch

STANDARD PRACTICES

It is customary that the shatt size be made to the nominal fractional dimension, i.e.; for a 1-1/2" D shaft, the
decimal dimension of the shaft is assumed to be: 1.500 'ﬁ"%%(l’ (.001 beyond, either way). If a 1-1/2" 1. D.
bushing is ordered, we automatically provide the bushing with the proper clearance, i. e., 1.506 3%

1.D. as obtained from the table of standard clearances.

The above listed clearances are our standard. If other clearances are necessary or the shatt is not to the
nominal fractional size, we have a wide range of completed tooling to take care of the majority
of possibilities.

The press fit is also assumed to be to the nominal fractional dimension, i. e., for a 1-15/16" O. D.
bushing we assume the housing bore is to the nominal size, i. e., 1.937 F3%. The bushing would be
supplied with the O. D. 1.940 +:03}.

The aforegoing information is provided as a basic guide to assist the designer as. to the best and most
economical practices for Lubrite. Should the design or application require deviation from the above, our
complete facilities make it possible to meet the most exacting requirements.

*“Close-in” due to press fit considered.



LUBRITE LUBRICANTS

FZRY

Lubrite products are unlike many other so-called “oilless”, “graphite” or “self-lubricating”
items in that Lubrite lubricants are completely self-lubricating and do not require supple-
mentary lubrication at varying intervals of time, Other “similar-appearing” graphite type
bushings have not been able to duplicate the low coefficient of friction and performance of
Lubrite.

The Lubrite lubricating film does not break down under severe static or slow moving loads as
an oil or grease film tends to do.

Lubrite lubricants have been developed to meet nearly all possible conditions of operation.
Specific Lubrite lubricant formulae have been developed to operate best under specific
operating conditions.

STANDARD LUBRITE LUBE

This lubricant will meet the great majority of requirements of operation and is supplied on
all orders unless the operating conditions warrant our providing a more practicable grade
of Lubrite lubricant for the application. Typical uses are as follows:

GENERAL DUTY TEMPERATURE RANGES UP TO 250°F
UNDER WATER SUB-ZERO TEMPERATURES
IN STEAM (not super-heated) EXPOSED TO THE ELEMENTS

If your conditions are other than standard, we should be advised details of your operating
conditions to insure our selection of the proper lubricant, i. e., temperature range, and/or,
in presence of oil or grease (intermittent oiling or oil bath), and/or, presence of acids or
corrosive gasses, and/or must operate in solvent solution, etc.

Since the proper lubricant for the application is the key to Lubrite success; it is important
that you obtain the recommendation of our Engineers for your specific conditions.

FINISHES

It is not necessary to provide a ground or polished surface on the pin or shaft. A plain
machined finish, approximately 125 microinch rms is all that is desirable. The Lubrite bushing
is also supplied with the same finish. This class of finish has proven most satisfactory in
conjunction with Lubrite lubrication.

COEFFICIENT OF FRICTION

Lubrite Bushings will run at a coefficient of friction from 0.035 to 0.07 for medium and heavy
loads, and, approximately 0.09 for light loads. The coefficient, being a function of the speed and
the load, varies with the operating conditions.

FOR DESIGN, it is suggested that a coefficient of friction of ten (10) percent be used. For high
temperature and extremely light load applications, it is suggested that o value of fifteen (15)
percent be used.

The following information will prove helpful to us cnd assure your obtaining the proper Lubrite product
for the application involved. We vary the bearing metal and the Lubrite lubricant formulae to give best
performance for your conditions of operation.

BEARINGS . U B IR I T E BUSHINGS

INQUIRY [ | ORDER [ ] ORDER No.
NAME. .ottt sttt as s st a s s ta s s se st esnesarsesseans DATE...oiveeierinereeeeerencsenenresiessnnn,
ADDRESS. ...ccetrieeeeririeteietsts ettt e et ettt bee e B/P OR DWG. NO.....ccoevvruvunn
1. Unit 0oF MOCHINE. ..ottt et ab bbb s e bbb
2. QUANTTY REQUITEA. c.iuictieeiireeereeiiceeev it s e seaessese s ese et et esssssse e st sae st e sassatesessesanssssssessseseesesuessssersan
3. One-Piece (Solid)............... Two-Piece (Split)...ccovvvervrnnne, Thrust Washer........ccoivvviveeneiccieeeeens
4. Shaft Diameter, for BOTE (Aot ceseistsecssasssess shessesssassssnssassassssssssses
5. Housing Bore, for Outside DI, (B)...coccecioiioieieeeeeeecteesmtesseseressesiasssssesassessansessesessessessesonsosess
B. OVETAll LenNgth () ettt veb ettt sttt et saesseraens
7. Has Bearing a Flange?.......coveuneenee. Dicmeter? (D) ...covvceeevveeennnns Thickness? (E) .ovevieevennne

Is Flange Plain or to be Lubrited?.........ccuo........

8. Load (approx.), in lbs. per sq. in. of Projected Bearing Ared.......cc.cocvevevnvieserccicnininnnnnennn
9. Speed, in R. P.‘M ................................................................ Motion: Full Revolution.......cccccceveeevenn
Oscillating.....cooeeevvereeieceneenenae
Min. Degrees......ccoeeeveerennen.
SHAING. vttt
10. If Load or Motion is Intermittent, describe condifions........coeceecminininninnnsneeeen

11. Describe Conditions of Temperature, Moisture, Chemical Vapor, Dust, etc.

Unless you advise to the contrary, it will be assumed that you require a running fit on the bore
and a press {it on the outside diameter. (See Page 4 of Engineering Data Manual) |

COPIES OF THE ABOVE ORDER FORM ARE AVAILABLE ON REQUEST
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I. GEﬁERAL:

This apecifieation covers both shep and field wclding of ‘the vazve body, A
valve disc, transitions and operater. e o

I, :PROCESS:
A. Shep Weldingt

Shop welding shall be performed by the mnual shieided metal az‘c ]
welding process, the submerged melt sutomatic welding process or a =

. combination of these processes, All welding shall be in aceoréance
with established procedures.
All manual welding electrodes shall be of the low hydrogen type, and
shall be suitable for all-position welding. In welding, ,;ara;s“sha‘ll oo
not be struck in other than weld locations. B S

JAN 14 1959

All siwp welding shall be in accordance with the requirements shmm on
the shop drawings, and shall conform to the requirements of the ASME
Boiler and Pressure'/Vessel Code, applicable to the work, except that
stamping with the code symbol and reports will not be requ»&red aad ‘
thmal stress relief shall be as ghown on the shop drawings. i Ty

B. Field Welding: :
, Field welding shall be perfomed by the: manual mtal arc weming prwess, )

and ghall be in accordance with Willamette Iron And Steel Cmpmy S
 welding specification No. A=3387 attached. i, . AR

1. The valve body and transitions shall be field erected in accardame
Willamette Iron And Steel Company Brawiag ‘Wumbers 5233~2100, ‘
5233-2200, and 5233-5000. R

2. Fleld welding shall be in accordence with Willamtte Ir";
Steel Company Drawing No. £233-1000. L

III. QUALIFICATION OF WELDERS:

All welding both shop and field, on the valve. body, valve disc, ané o
transitions shall be done only by welders qualified in accordance with the
spplicable provisions of the ASME Code, Section IX "Welding Qualifieatiet;s“
1956 edition, by passing all the necessary tests at. the job site irreﬁpeetive“

P of any previous qualifieatien.

IV, WELDING ?ECHNIQUE: ‘

1. Preparation for Welding. Members to be joined by weiding shall, bz

. eut accurately to size and, where required, shall be rolled or px‘essed

~ to the proper curvature in accordance with dimensions shown on the = -
drawings. The edges of the members shall be sheared, flame=cut, or

machined to suit the required type of weldin to allow th rwgh E
penetration. The cut surfaces shall expose gmnd metai gw ?‘

A CHANGED WELDING (mm.m SPEL, WAS A- 31206 REN. A



A=3385 REN - p,

Form & 1o WILLAMETTE IRON AND STEEL COMPANY |
| "®™s05233 . O™ 18v BUTTERFLY. VALVE == /5 . . .10/30/58 ...
“ DESCRIPTION ) ‘a/””'s?) R?V b\ <
§oom _WELDING SPECIFICATION -=- FORT PECK BﬁITEﬁEﬂYWMALUE R o
: DESIGN BY CHECKED BY APPROVED )
(Iv. 1 Ccmtinued)

§ laminations, surface defects caused by shearing or ylame-cutting
! operations, or other injurlous defects. The surfaceg of plates
| . to be welded shall be free from rust, grease, and otHer foreign °
matter for a distance of at least 1/2% inch back I‘rem.,,the edge of
the weld. _ \

i o 2. Cleaning: After being deposited, welds"shéll be ole&ne with a

o - pneumatic slagging gun and grinding, if required, to remgve siag

P - and weld spatter, ‘ . '§.

j 3, Immrpass defects shall be removed by chipping and/or grinding to
P : sound metal. ‘

ﬁ b Cempleted welds shall shew uniform cross sections with maeth caﬁtmz‘
! and abgence of undercut and overlap. Vistxal inspectien shall shew
P ‘ . good fusion with the base metal.

R nxspac*rm OF WELDS: o |
o A, &lelds shall be inspected by the use of X»Ray or magnaflux as fouwm g ..
f; . Hydraullc Operator Cylinder: ' ’ e
P X=Ray all mein welded joints In accardance with ASME Code Seetian VI:I
P - unfired pressure vessels, 1956 edition, ?aragraph UH—SI. L&

2. Valve Body And Transitions | o o
 Butt X-Ray a1l full penetration welds magnaflux all other welds. |
o 3. Valve Disc: | o -

| Magnaflux all welds. ;
: vB. Magnaflux weld inspection shall bg done as foliéﬁs:\

[ ; P

Full Penetratien Welds:

| Magnaflux root pass and each 3/8n thickness of deposited me’cal o
P . ineludiﬁg the finish pass. o

Fillet Welds:
:  Magnaflux finish pass only.
 REPAIR OF m".’g:

Defects cliselesed by inspection shall be mmoved by ehippiag, gmxging, or o
 grinding to sound metal and rewelded, Repairs shall be ren-examined by the
! : applieable inspection method, :
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rgﬁ\az Medel 51 Klozure is a general-purpose oil seal
counsisting of a synthetic rubber sealing member, 2
wetal adapter and a serrated, finger-iype spring, all
enclosed in a2 metal case.

The synthetic sealing member is molded to accurate
size and has a cross-sectional shape resembling a mod-
ified “V.” The exclusive Garlock compound from which
this ring is made is resilient; oil-resistant; heat-resist-
ant; impervious to water, mild acids and alkalies;
tough and durable; and nonabrasive. It is a sturdy ring
of relatively heavy section.

The finger-type spring supplements the inherent re-
siliency of the sealing member. This spring is an ex-
clusive Garlock design, formed in precision dies and
properly heat-treated to predetermined exacting stand-
ards. It is a flexible unit with each finger delivering
independently its required light pressure to the lip of
the sealing member, Normal temperatures encountered
in oil seal service do not affect the Hexibility of the
spring; and hard greases, dirt or foreign material, which
frequently sre encountered in oil seal applications and
which may lmpede or desiroy the action of springs of

=

o
et

other types, cannot interfere with or hinder the action
of this spring.

The metal adapter and metal case are made from
sheet metal carefully selected and sorted to close thick-
ness tolerances. Dies of the most modern type produce
the case to such a high degree of precision that the

surface of the outside diameter has a finish comparable

to a polished finish and no grinding is required. As a
result of this precision, the metal in the case is uniform
throughout in thickness and does not have the thick
and thin areas in its periphery which result when 2
grinding operation is necessary. Also, the danger of
trapping abrasives, metal particles or dust in the case,
which result from grinding, is eliminated.

The metal case and adapter are made of steel unless
otherwise specified. When service conditions require,
however, these parts may be made of cadmium-plated,
sin-plated or zinc-plated sieel or of stainless siee! or
rass.

teel springs are supplied with standard steel cases
and tempered beryllium copper springs with plated
steel, stainless steel or brass cases.

Model 51
medium-speed rotary service and may also be used
where an oil seal is required on a reciprocating rod or
against pressures up to 35 p.s.i. of lubricating media

.

o

Klozures are recommended for low- or

subject to limitations on shaft sizes and shaft speeds.
The sealing lip in this model is less flexible and sensitive
than in Models 53 and 63 and, therefore, is not suitable
for shaft speeds in excess of 1000 feet per minute or on
shafts with high runout or eccentricity. Suitable for
operating temperatures up to 300° F.

This model is available in sizes ranging from the
smallest size up to and including 37 shaft x 4.003" bore
and in a lmited number of large sizes as shown in the
table of sizes on pages 44 to 59 and 64 10 71,
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Regular cuve, which s suitable for mosy

applications is supplied unless otherwise

specified. For some hot water services.
however, rock-hard cure is desirable and

will be furnizhed if specified.

Forms - (arlock 2061 Rings are furnished

ot b

in speciied inside and ouiside diameters
and are regularly supplied with step-cut

joint but are also available with bevelcu
are z‘eqzzirwf

rings

it joint. H solid g

2'/)\,».

Coil is furnished i1 standard

i
specify Garloek
Garlock 202
15-foot lengths. square or rectangular in
vress section. Regular thickunesses are from
“t1o 1ig” advaneing m eight hs %*,andarxi

are from 14”7 to 114”7 advanc-

pas*k ¢ sizes 14
ing by sixteenths, | ackagmg data for sizes
up to 17 are shown below.

t v
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Feel par box-——approx. 1120 61 60 15 5
Pounds per box—approx. 21y 2 DU SR
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GARLOCK

S 260 RING (Solid)
GARLOC R 262 €O

GARLOCK 261 RING

1L (IBustrated)




AUTOMATIC

Reg. U.S. Pat. Of.

((HEQROWT

THE CHEVRON TRADE-MARK

GENUINE CHEVRON PACKING is manufactured only by The Garlock
Packing Company. It can always be identified by the registered trade-
mark above which appears on a tag attached to every set of Garlock
CHEVRON Packing.




GARLOCK CHEVRON* PACKING

for rams, plungers and reciprocating rods

1. Assures a low friction, positive seal.

2. Lasts much longer, needs less maintenance than
ordinary V-type packing.

3. Works efficiently in a shallow stuffing box.

Garlock CHEVRON packing is entirely different from
ordinary V-type packings. CHEVRON packing has an
exclusive hinge-like construction. This permits free oper-
ation with minimum friction at all pressures.

With increasing pressures CHEVRON packing rings
tighten to prevent leakage. As pressures decline, the rings
instantly ease off and permit free operation of the rod,
ram or piston without leakage.

On a machine with hydraulically operated clutches—
34" cylinder, maximum pressure 500 p.s.i., service inter-
mittent, maximum travel 34”—customer used cups, then
O-rings, neither of which worked well. Now packedwith

" Garlock 431 CHEVRON 38" x 34” x 7,” deep and do’
a smooth, positive sealing job. :

*CHEVRON is a
registered trade-mark of
The Garlock Packing Company

IF IT ISN'T GARLOCK IT ISN'T CHEVRON PACKING

The low-friction properties plus the variety of materials
in which CHEVRON packing is furnished, assure long
life. Also, with proper initial adjustment of the gland, no
later adjustments are necessary to compensate for varia-
tions in pressures.

On hydraulic press—40” ram, 6000 p.s.i., ram honed and
chrome plated, gland machined to give clearance of .006”
between gland and ram, Garlock CHEVRON packing size
40” x 412" x only 2” deep gave 14 years service.

The design of Garlock CHEVRON packing permits the
use of a greater number of rings in a shallower stuffing box
depth than is the case with ordinary packing. For further
information see the depth tables on pages 4, 5 and 7.

TO ORDER CHEVRON PACKING

Specify: 1. Diameter of rod or plunger
2. Diameter of stuffing box
3. Depth of stuffing box

—

POPULAR GARLOCK CHEVRON STYLES

4. Extreme gland entrance into stuffing box
5. Bevel of gland
6. Bevel of bottom of stuffing box
7. Type of fluid
8. Pressure
9. Temperature
10. Number of sets required

Materials of Construction

Generally Recommended For Use Against

Cotton duck and rubber compound

Hot or cold water up to 300° F. Max.

g 131 Cotton duck and oil-resistant neoprene

Cold oils and other rubber solvents up to 300° F. FURNISHED IN RINGS

Max.

Garlock CHEVRON packing is

Oils at low and medium temperatures. Non- furnished in ring form only. [t is

432 Cotton duck and nitrile rubber corrosive during protracted periods of idleness L
up to 300° F. Max. usually supplied in complete sets,
Phosphate ester base hydraulic fluid—(not suit- ConSIstmg of a top _and bottom
433 Cotton duck and butyl rubber able for petroleum oils). Fire resistant types up adapter ring conforming, respec-
to 225° F. Max. tively, to the bevel of the gland
530 Asbestos cloth and rubber Steam, air or gas at temperatures up to 600° F. and stuffing box, and a sufficient
531 Asbestos cloth and neoprene QOils and other rubber solvents at temperatures number of CHEVRON rings to
up to 300° F. make up the required depth.
) For depth tables see page 4, 5,
7260 | Asbestos and rubber—molded rock-  gronr air oif, —up to 600° F. Max. P pag
hard and 7.
7815 Special rubber compound containing | Water-base non-flammable hydraulic fluids and
asbestos fibre (homogeneous) warm or cold oils up to 225° F. Max. ADAPTER RINGS
Water or oil in very heavy hydraulic service and Top:and bottom adapter rings are
7857 Cotton duck and rubber—molded non-flammable hydraulic fluids of the phosphate I q f the s3
rockhard ester type. Also for high temperature up to 300° usually made of the same ma-
F. Max. terial as the CHEVRON packing
. Equipment in dairy and food industries where rings. However, for pressures
8051 Cotton duck and white rubber n ; A . i _
white packing material is desired. above 3000 p.s.i., the use of filler
8452 Buna-N rubber (homogeneous) Cold and warm oils up to 225° F. Max. rings and/or rockhard or metal

8764 Teflon*

adapter rings (see page 6) is

fluorine at elevated temperature—from —110° suggested.
F. to + 500° F. Max.

All services except molten alkali metals and

9291 Kel-F**

Chemicals, caustics, alcohols, mineral oils and
aliphatic hydrocarbons—from —120° F. to
-+325° F. Max.

*Teflon—duPont’s trade-mark for its tetrafluoroethylene resin.
**Kel-F—Registered trade-mark of Minnesota Mining & Mfg. Co.

for its fluorocarbon plastic.



Approximate Depths for Chevron Packings Containing Fabric

Nominal . Stack Ht.| Height of
P oCumoy | "Sapter | Total Depth “E” (Which Includes “C" Plus “D" Plus Number of CHEVRON Rings as Indicated)
The table below is for general guidance. Many satisfactory A" Ring “B” “C” + “D"| 1 Ring | 2 Rings |3 Rings |4 Rings  5Rings 6 Rings 7 Rings =8 Rings 9 Rings 10 Rings
CHEVRON packing installations can be made with pack- ¥ie” %4’ %e” 2%4” 175" A% 34" 554" 3" | 1% 134¢” 1'% | 1%
ings smaller or larger than the sizes indicated and with a % 6 e
Iegser or greater number of rings than shown. - % L " R Y % e | Ve | 1 WA 1% 1%
1/4” %4” % 6” 2% 1 %2” 4%40 %” 5, %‘ﬂ :"/32” 1%4// [ It %6” n %4” 1 3/32”
General Recommendations for Chevron Packings Against Various Pressures Y Y Ve " W’ | W L sy | IV 1% K D%’ L 1% 1%
4" Y4 34" 354" 234" sy 1%s” 154" 113" 13%4" 1%” 15%4" 2%,"
Diameter of Rod or Ram : "V Yie” %" e | %’ | YR 1% | D’ | 1" 1% D% DA %
Y : %" Ye” The” %" %" 17 1%¢" 13" 1%6” 134" %" 2" 2%s”
” 4 U ” " B
lll to 3 3 to 8/ 8” to 14// 14 to 24 and up SPEC|A|_ NOTES . ‘%‘z" %6// V54,7 2]/32// 2%2" 1%2// 1%2// lw/n// 1](%2// 125 7 131 ” 2_ryn// 2‘1/&//
o Packing Space %" 174 %" % %" For easec inE de’glr\'mining the approxir?age 76" 154" a” %" 3" 113%4” 1%6” 14344” 129%” 2%4" 2% 23%4" 227"
e depth of CHEVR packings containing fab- 154" 154" Y S 1" 1'% 1" 1% 13" 2% 2% 4% 2%
Bl . Number of . : : . 2 &4 6 4
Pre;;ggels-blip | Chevron Rings 3 3 3 3 3 ric, the table on page 5 is published: V" oy 9" ' % D 2 T % 2w 0%
- Nogn inal Depth 5 11%4” 1%6” 15%4” 2% 1. Depths are approximate. 172" 1%4” %" 5% 13 12 1%¢” 1% 2% 2% 2% 2%" V"
of Set %o 1544" 2" 5%y 1%” 12%,” 1'%, 15344” e 219" N 2494," 37
Packing Space 3% Vo 4" %" %" 2. Schedule does not apply to sets %" 9% 234" 17 1%" 1%e” 127" 2% 2134, N 2314, 314" 3V %4y"
| Number of . . A . . with metal adapters. % % ' 4 D' L% 1R %7 D% 2% 3k 3% 3%
o ¥ il Chevron Rings : VA 214, 27 1% 1" 15%,” 25" 23147 234" 3%4" 3154 35144” 414"
1000102000 Lbs. * : u L
5 g P 2 . Nominal Depth , ‘%6” 2]/“1/ 29/3// 1‘%4// 1%6// 157 4// 2732” 235/“// 2 7/8” 3‘%4” 3| y/ 7 35% ” 43/6//
P B D’ kT 2R 2% - . W W v W o o . - —— -~ =
3 0 /a B 2% 2% 3% 3% 4 4% 4%
Packing Space %" %' W A W “veTn & .D-J Monern ' e W WA U D% MR K D% 3% 3 AN Ak A%
_ Pressures From Number of 5 5 5 5 5 " K — _ I e LW AT D% D% W 3% 3% W’ AW % 5%
: i Chevron Rings FABRIC NUMBER OF FABRIC = 114" 13" 13%4¢” 1194," 2 2134, 134 .7 V! A4 4! ” ” ”
2000 t0:4000:Lbs: soTToN UMaER OF FaSk 6 2 e Y Yar 2% 3% 3% 4V 476 4275 5%
‘ = yforsrgtnal Depth 149" 2V 2314, 23144" 274" . :::::;I;;:::tm':' 1" 294" 114" 14544” 2%y 23%." 3Ye” 3334,” kY 82%4" 4" 5214, 5254,
________ 13/ N 1" 154" 1134¢” 2544" N34.7 54,0 13/, 54,0 13/, 5p ” ”
T = " 7 7 = 6 2/ () Yie e Vi 36 3134 4%¢ 41344 5% 5% 6%s
A A A B | 1]/4/[ ‘/2 4 1 %// 1 7/3” 2 3/8// 2 1/8// 3 %ll 3 7/8” 4 %// 4 7/8” 5 %// 5 7/8// 6 %”
Pressures ,Frormﬁ - Number of 6 6 6 6 6 e sumren e 1%46” 35%4" 17" 1%  27%" 3% 3% AW’ %" 5% D% 6% 6%
4000 tOBOOOLbs : Chevron Rlngs 1%” 3544 1 2%4" 21%" 3%, 31” VAL A254," 5214, 5% 627%4" 63Va”
: ONfo?ei?al Depth  o» Y %" 19" e %" 2% 3% 3RS M 5 5% 6% 6%R"  TW
1 1/21/ “/64” 1 5/8” 27 %4// 229/32// 33%4// 4%6” 45%4” 53%‘// 6%4” 6 %I/ J2544" 8‘/52”
GARLOCK CHEVRON PACKING MADE OF TEFLON AND KEL-F Approximate Depths for Chevron Packings Made of TEFLON and KEL-=-F
OR EXTREMELY RROSIVE LI IDS AND GASE Stack , Total Depth Which Includes Adapters Plus Number
F T L] Cco (o] LIQuU s G S Height Height
i i Nominal  of One of of CHEVRON Rings Indicated
Low Coefficient of Friction... Non-Adhesive . Packing CHEVRON  Adapter
Garlock 8764 CHEVRON PACKING is made of \_) - Space Ring Rings 1Ring 2Rings 3Rings 4Rings 5Rings 6Rings 7Rings 8&Rings
Teﬂog whljcch ilsk clhemitcatlllyTi P:\_ert t(l)( all 'mat'irig:s : e 083 218" 3017 384" 4677 5507 6337 716”7997 882"
except moiten alkall metais. IS packing is sultable o ” ” ” ” ” ” P " ” ”
for use at temperatures ranging from —110° to T .083 218 .301 384 467 .550 .633 716 799 .882
+500° F. 3 Va" .083” 2347 3177 400”7 483”7 .566” .649” 732" 815" .898”
N Yo" 1237 2347 3577 4807 603" 726" 849”7 9727  1095” " Note: Garlock 8764 and 9291 CHEVRON
Garlock 9291 CHEVRON packing is made of Kel-F i ; ; ; ; ; ; L L packings can be furnished in nominal
which is recommended for use agai nst chemicals, 3 e .140 .265 405 545 .685 .825” .965” 1.105” 1.245” 1.385”

packing space sizes from ¥%4¢” to 17 in

caustics, alcohols, mineral oils and aliphatic hydro- .
s s p Yy 14" increments.

carbons. This packing is suitable for use at temper-

Ve .156” .265" 4217 577" 7337 .889” 10457 12017 13577  1.513”

atures ranging from —120° to +325° F. ¥” .156” .296” 4527 .608” .764” 9207 10767 1232”7 1.388” l.544f’
%" .156” .296” 4527 .608” 764" 9207 1076”7 12327 1.388”  1.544”
He" 1977 3217 5187 715" 9127 1109 1306”7 1503”7 1700”7  1.897”
154" 1977 3217 5187 715" 9127 11097 13067 1.503”  1.700”  1.897”
124 1977 .359” .556” 753" 9507 11477 1344”7 1541”7 1738”7 1.935”
%e” 1977 .398” .595” 192" 989”7 1186 1383”7  1.580” 17777 1.974"
%" .250” 4217 6717 9217 L7 14217 16717 19217 2471 24217

Garlock 8764 Teflon Chevron Packing



The Garlock Packing Company guarantees that any product of its
manufacture, which upon examination is found by a Garlock repre-
sentative to be defective either in workmanship or material whereby
it is not suitable under proper usage and service for the purpose for
which designed, will be replaced free of charge including trans-
portation charges but not cost of installation. This shall be Garlock’s

HOMOGENEOUS maximum liability. The sale of Garlock products under any other
) warranty or guarantee, expressed or implied, is not authorized by

GARLOCK CHEVRON PACKINGS TO J.1.C. STANDARDS Garlock.

J.1.C. Suggested Sizes for HOmogeneous V Packings for Hydraulic Equipment

Voo Va Vo Vo A Vo VA Vo Ve Ve % Ve Ve Ve Ve Ye Vs Ye Y6 Ve Vo K V5. W

Voo % 2 % % Tl Walh 1% 1% 1% 1% 1% 1% 2 2% 2% 2% 2% 22 2% 3 3%

%% 1 el 1% 1% 1% 1% 1% 2 2% 2% 2% 2% 2% 2% 2% 3 3% 3% 3% 3% 4

.0831.083:.083..083 .083  .083 .083 .083 .0831.140  .140 .140 .140 .140 140 . .140 .140,140 .140 .140 .156 ;156 .156:.156

Yo e Ve Ve Vs Ve Y W V2 V2 VaiVa Vo Vo Voo Vo Va V2 ValVa V2 ValVa Ve

3% 4 4% 4% 4% 5 5% 5%H 5% 6 6k T T 8 8% 9 94 101011 12 13 .14 15

9 9% 10 10% 11 11%2 12 13 14 /15 16

42 4% 5% 5% 5% 5% 6% 6% 6% 7 7%

1561197 .197 .197 .197 | .197 .197 .197.197 .197  .197..197 .197.197 197 .197..197 197197 .197 |.197 /197 .197 197

GARLOCK CHEVRON

Garlock CHEVRON packing is
suitable for use against the hig

est pressures but when pressures
are in excess of 3000 pounds per
square inch it frequently is de-
sirable to provide means for re-
inforcing the packing to prevent
undue  distortion from the ex-

treme pressure. This can be done

in several ways, i.e.,

Standard set of Garlock CHEVRON Packing | Garlock CHEVRON Packing | = Garlock 261
Garlock CHEVRON Packing With ““D’’ shaped Filler With Metal Separators Rockhard Adapters
Rings and Metal End Rings for CHEVRON Packing



MORE OF
“THE GARLOCK 2,000"

Two thousand different styles of packings,
gaskets and seals to meet all your needs.
The only complete line available. Get
unbiased recommendations from your
Garlock representative.

The Garlock Packing Co.
Pailmyra, New York

SALES OFFICES AND WAREHOUSES

Baltimore 18, Md., 2828 Loch Raven Rd.
Birmingham 1, Ala., 519 South 19th St.
Boston 10, Mass., 80 Broad St.
Chicago 6, lll., 600 W. Jackson Bivd.
Cincinnati 16, Ohio, 8329 Vine St. )
Cleveland 13, Ohio, 1276 West Third St.
Denver 2, Colo., 1863 Wazee St.
Detroit 11, Mich., 2781 East Grand Blvd.
Houston 3, Texas, 2409 Sabine St.
Los Angeles 21, Calif., 2303 East 8th St.
New Orleans 25, La., 3525 Lowerline St.
New York 6, N. Y., 114 Liberty St.
Palmyra, N. Y., Maple Ave."
Philadeiphia 2, Pa., 20 South 15th St.
Pittsburgh 22, Pa., 933.Penn Ave. .
Portland 9, Ore., 1036 N.W. 18th Ave.
Salt Lake City 1, Utah, 322 Dooly Bldg.
<" San Francisco 7, Calif., 750 18th St.
St.-Louis.8, Mo., 3635 Forest Park Blvd.
 Seattle 4, Wash., 814 Lane St.
Spokane 4, Wash., West 610 Second Ave.
Tulsa 20, Okla., 816 East 6th St. .

EXPORT DIVISION, PALMYRA, N. Y.

0-Rings and back-up rings
(Teflon and rubber) for dy-
namic sealing and static gas-
keting.

Ask for catalog AD-148

BITAN* Leather Packings:
cups, V-packings, flange or
hat packings, U packings,
washers, gaskets, discs.

Ask for catalog AD-121

LATTICE BRAID* flax pack-
ings for hydraulic service.

Ask for catalog AD-131

Molded cups for pump pis-
tons, hydraulic service and
pneumatic equipment.

Ask for catalog AD-145

Teflon V rings, piston rings,
cups, U-packings, etc.

Ask for catalog AD-155

*Registered trade-mark

Iin Canada: The Gariock Packing Co. of Canada, Limited, Toronto,; Ontarioc

SALES OFFICES AND WAREHOUSES

.Edmonton, Alta., 8407 103rd St.
‘Hamilton, Ont., 200 Queen St., North
Montreal 9, Que., 5215 De La Savane St.
Toronto 2, Ont., 750 Bay St.

Vancouver 5, B. C., 1925 West Georgia St.
Winnipeg 3, Man., 1436 Erin St.

Copyright 1956 and 1957  The Garlock Packing Co. Palmyra, N. Y., U. S. A.
AD-115-15M-11-57

Printed in U.S.A.
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The urgent military need for better, more efficient, and more practical
packing and sealing in aircraft hydraulic equipment led to develop-
ment of the synthetic rubber O-ring. National Seal Division entered the
field in the early stages of development and today National O-rings
are used not only in aircraft and vehicle applications, but for almost

® unlimited applications throughout industry. No other pressure sealing
device offers all the advantages O-rings can give.

AN

DYNARMIC
Reciprocating Motion Oscillating Movement Rotating Motion
Extensively used in hydraulic and Simplifies construction of mechanjsm For low rubbing speeds, continuous cr
pneumatic cylinders, valves, boosters, by eliminating gland adjustment devices \intermittent, \f/her.e the.hect is dissi-
actuators and similar devices. and multiple packings. pated. A device is required to contre!
diametral squeeze.
\ ¢ =7 =7
ez
§= —
STATIC
Gasket or Seal Intermittent Seal Adjustment Screw Seal
Unlimited use for seals for pressure Very efficient under periodic compres- Permits adjustment and provides sealing
chambers, end caps, end plates, cov- sion, as in valve seats. Offers exceptional in ¢ limited space. The low compression
ers, plugs, unions, couplings, flanges, resistance to mechanical fatigue. set assures constant sealing.
and many others.
L
w
IMPORTANT y
BASIC
APPLICATION 7
PRINCIPLES . . . . . .
R Select O-ring to meet required size. Provide a groove which will permit Cgmpound must be compahl;le
It must be consistently uniform and the O-ring to function properly. Size, with work conditions. When in-

free of surface imperfections to assure
good performance under controlled
conditions.

shape, and finish of this groove are
factors which influence the efficiency
of an O-ring.

stalled ¢ must retain essen-
tial che- physical properties
under verizz'e conditions.

Ny

RECOMMENDATIONS

for sensitive devices such as regulators,
meters, etc. For such applications use low
swell B1. {Table 2)

SERVICE TEMP.
RANGE
Lubricating oils All dynamic and static applications. Excel- —40°to
and greases lent for automotive engine oils and lubricants, +300° F
also other petroleum base oils having «
minimum aniline point of 150°F,
p—
Hydraulic All dynamic and static applications used in —40°to
fluids hydraulic systems. The mineral base oil is +300°F
{mineral base) used in all industries, including Aircraft,
Tractor, Agricultural and Industrial equip-
ment; also Automotive except brake systems
which use compound L1. (Table 2)
Coolants, anti- All dynamic and static applications related —40°to
freeze solutions to coolant service. Commonly used fluids are +300°F
and alcohols ethylene glycol, soluble oil and water with
or w/out anti-freezes.
- Air and All pneumatic and pressure applications —40°to
inert gases both dynamic and static related to air serv- +225°F
ices also inert gases such as oxygen, acete-
lene, carbon dioxide, etc. Means for lubri-
cating the O-ring musi be provided.
T Gases used as All static applications related to naturol —40°to
* fuel gases, such as butane and propane or coal +225°F
gases. Also dynamic applications except
where a constant minimum friction is required
insensitive devices such as regulators, meters,
s etc. For low swell applications, use B1.
Table 2)
Water Very adaptable to water service in both —40°to
dynamic and static applications. +212°F
Gasoline—
Kerosene All dynamic and static applications. For —40°t0
{automotive) aromatic gasoline use compound B1. (Table +160°F
(aviation non- 2)
aromatic)
. Fuel and Excellent for static applications related to —40°to
Diesel oils diesel oils. Also for most dynamic uses except +300°F
. where a constant friction O-ring is needed
e

200000060000000200000000000000000000000000060000000000CO00RGOO G

Tensile Elongation Hardness
Maximum Ultimate Shore A
psi % +5
Original properties obtained 2350 285 70

CHARACTERISTICS AND CHANGES UNDER TEST CONDITIONS SHOW
STABILITY AND PERFORMANCE RANGE WELL WITHIN LIMITS

TENSILE-—An increase in tensile strength is gained when
subjected to oven test at 250°F. or oil immersion at 300°F for a
period of 70 hours. Results in tensile strength loss due to the
adverse reaction of some fluids is sufficiently light to be
neglible.

ELONGATION-— Ample flexibility for stretching over protru-
sions permits easy installation. Test conditions show that chang-
es in the original elongation of 285% is well within required lim-
itations for general applications.

HARDNESS — A high degree of stability is maintained at both
extremes of the recommended limits. The original Durometer-A
hardness of 70 points gains 9 points when oven tested for 70
hours at 212°F and slight losses or gains are evident when oil
tested, depending on fluid specifications.

VOLUME CHANGE - This is an important characteristic to
be considered because shrinkage and swell caused by certain
fluids and working conditions affect the design and tolerances
of metal parts. All volume changes for the recommended fluids
and conditions are well within limits compatible with standard
groove design.

CORROSION— Does not have any corrosive action against
any metals or alloys employed in machinery and will not de-
stroy any fine finishes due to contact.

ABRASION RESISTANCE-— This is one of the prime quali-
ties sought after in O-ring sealing for dynamic applications.
This has been accomplished to a high degree without sacrificing
other required qualities.

COMPRESSION SET— This is another quality which must
meet severe tests for O-ring sealing. The National Industrial
O-ring will not lose its effectiveness due to compression set.
Under average working conditions the compression set is a
very slight factor.

ADHESIQON -— This compound material will not adhere to any
metals, alloys or other materials used in machinery. Break-out
friction curves are not influenced by adhesion.




SPECIAL SERVICE COMPOUNDS

The only necessary departure from the Indust_ria]
O-ring is when it does not meet the required chemical
resistance or it is necessary to meet an extreme
operating condition.

National has a large selection of special compounds
for specific purposes and is in a position to meet any
difficult assignment. A .partial list of special service

DEVIATIONS from recommended working condi-
tions, services, or physical characteristics can be
accomplished. O-ring Data Sheets are available from
National to make it easy to submit required informa-
tion on the liquid or gas to be sealed, temperature
ranges, operating pressures, type of application and
a drawing of the application, showing tolerances,

compounds is shown below (Table 2).

finishes, etc.

Certain natural and synthetic

\.  rubbers may be specially com-

pounded for either moderately
/ high or low temperature use.

it

s

COMPOUND BASES |

Comparative Properties of Compound Bases

. Natural
) PROPERTY Buna N} Neoprene | Thiokol | Buna S Butyl Rubber | Silicone
Typical Tensile Strength: Lbs. per sq. in. 2,500 2,500 1,500 2,000 2,500 380 | 700 .
Elongation Good | Excellent | Poor Good | Excellent | Excellent | Good

Greater stability at one extreme

( I Durometer-Hardness
is obtained at the expense of sta-

10-100 20-90 20-80 25-100 20-85 10-100 45-85. "

ili . Stability i
bility at the opposite extreme or 7y In Heat

Very. Good | Very Good Poor Good Good Good Excelient

other characteristic, therefore, |_Stability in Coid

Very Good | Very Good { Good Good Good Excellent |{Excellent

PECIAL SERVICE formulating special compounds Resistance to Abrasion Excellent | Excellent | Poor Good Fair  |Excellent | Poor
. B require careful analysis of work- Resistance to 0il Excellent | Good  |Excellent| Poor | Poor | Poor | Good
Lubricating Applicable to extreme low temperature B3 —65 to 4250 70 ing conditions. - Mlq'Petmfeum Products Excellent “Good Excellent | Poor ‘Poor Poor Good
Oils : ¢
T - . r— T Y " B14 —40 to +250 70
Especially compounded for non shrinkage in oils of high aniline point
For applications requiring high temperature resistance in oil ll:%3 8 ;‘:g iggg gg @L@SSARY @F @-RE N@ ?ERM%
For general parposs usaEe where & deviation is required in the standard durom- BS, —49 to+250 90 ADHESION—To bond or adhere to a contact surface. HARDNESS SHORE A—Durometer reading in degrees
eter hardness as used in the industrial compound B-46A (Table 1) Bso ~30 91520 ‘,20 ; ANILINE NO. OF OIL—Temperature at which a given of the hz}rdness of the rubber. (Shore A hardness of 35 is
ggg :28 %g 1528 58 : \J ; amount of aniline reacts with a particular oil. The aniline soft; 90 is hard.)
B35 —40 to 4250 40 =" point generally affects the swell. IDENTIFICATION-—Colored dots or stripes on O-rings
Hydraulic For use in applications related to hydraulic systems using vegetableblbafe hy- t% _—_gg '{g i%gg 98 BLOOM —Cloudy or white discoloration that sometimes for identification purposes.
Fluids draulic oil. For mineral base oil use industrial compound B-46A (Table 1) T e — ) appears on fﬁle surface of the O-ring after storage; does MODULUS—Stress at 100% elongation.
- 3 Pydraut L14 - o + } ; } not impair the quality of the O-ring. .
Recommended for Skydraul, Lindol and Pydrau = w w P quaity g o SET, COMPRESSION—Permanent distortion of rubber
Fuel Used in connection with automotive and aéomat*i)(i gasolene, ke'?$§t?:nai?‘dsfj"c‘;' g;s "gg zg i%gg 60 = CROSS SECTION—Area across the O-ring width. after compression.
oil where a tow swell compound is required to obtain minimum fri n A - g O .
devices as '5.%%'%‘?{ arr;)?é:hla;msm\sg For general purpose applications use tn¢ u;t?a » 5 1 B CURING DATE. O-nng. molldm.g date?. SET, PERMANENT —Permanent distortion of rubber
~compou _, ———— - gase§ o 8’1 30 1o 7160 =5 DYNAMIC—O-ring application in which the O-ring is after elongation.
ded for use with Butane, Propane and other hydro-carbon . May — o N ] ] '
((?22(?’:5) and gles%Ol;lszgdewith inert gases. This is a low swell compound for uses where mini- . subject to movement SERVICE—Operating conditions to be met.
bR mum friction is required. ELONGATION—Percent of stretch before breaking. SHRINKAGE—D d volum
: e ——— — 500 50 ] . . ~—Decreased volume.
For use in applications related to high temperature ranges. gég ,_gg %g 1580 60 EXTRUSION —Distortion of part of O-ring into clear- ) ) ) .
O 339 —65 to +500 70 ance gap. SIZE, ACTUAL—Actual dimensions of the O-ring, in-
H3s 6 1o +358 58 . . . cluding tolerance limits.
13 0 to 435 . FLASH —Excess rubber left around O-ring at parting SIZE
. — i line of mold. Flash i . IZE, NOMINAL—Approximate size of O-ring in frac-
For use in extreme low and high temperatures $32 125 to +500 70 - ; Flash 1s subsequentl’y'remo.ve.d tional,dimensions pbp Ting in frac
R ded for most gases and extreme pressures at normal temperature L14 —65 to +250 60 N FRICTION, BREAK-OUT—Initial friction developed ’
rangenonae 8 when employed as a dynamic seal. SQUEEZE—Cross section compression on the applica-
Compounded specifically to provide a low compression set at high temperature. S30 —65 to 4500 60 FR‘ICTION, RUNNING—Constant friction developed tion.
Food and Where a tasteless and odorless compound is required for use with foods, COy, N1 —40 to +220 70 during operation of a dynamic O-ring. STATIC—Stationary application such as a gasket.
Beverages water, beverages, etc. this compound will meet all such needs. N FUEL, AROMATIC—Fuel which contains benzene or SWELL—Increased volume.
T e byint 1o Drgtant in apmlieations of Fraon 1= 35, 15 ard Bmonia, it 15 Al e aromatic hydrocarbons. TEMPERATURE RANGE—Lowest temperature at
1 i i ica ; v 3 < ' . . . . e .
?Qég?nempe°rl'&2&stﬁ£etsﬁ% industrial compound B-46A be used (Table 1) FUEL, NON-AROMATIC—Fuel which is composed of which rubber remains flexible and highest temperature
Water Furnished for use where conditions of small dimensional changes in water or low B37 —40 to +300 70 straight chain hydrocarbons. . . at which it will function.
pressure steam is desired. GLAND~—Complete assembly, including O-ring, groove TENSILE—PLﬂhng strength before breaking, measured
W and contacting surfaces. in pounds per square inch (PSI).
SPECIFICATION COMPOURNDS GROOVE—Cavity machined in the metal part to con- TORSIONAL STRENGTH—Ability of rubber to with-
' : ] tain the O-ring. stand torque.
" National has developed and can furnish many com- tions. Many other compounds areJ ?gaﬂas‘l?vﬁ?:ud-
pounds to customers’ specifications. Shown below  ing ASTM-SAE No. DI35IT. JIC and Military | ABBREVIATIONS
are some of the popular AMS and MIL specifica- Specifications MIL, NAVY, an . S \ ,
- _ : , AF Air Force MIL  Military
AMS  Aeronautical Material Specification MS Military Standard .
AN Air Force—Navy PSI Pounds Per Square Inch
. = AND Air Force—Navy Design . SAE Society of Automotive Engineers
AMS 3200 Petroleum base hydraulic fluids such as ANVO 366B and Mil-0-5606. a Bsg ~«§8 %o +%§g . 28,« ASTM American Society for Testing Materials USAF United States Air Force
AMS 3201 Dry heat Bog Z40 to 1275 60 Jic Joint Industry Conference on Hydraulic stand-
ﬁmg %%8% ‘?\lrga?r?:rt : , o N8 —40 to +250 28 ards for Industrial Equipment
AMS 3208 Weather, suntight and oils of high aniline point - l&léo :28 tg i%gg 59
AMS 3213 Aromatic fuel ‘ B4 —40 to +160 60
romatic . . B70 —40 to+160 70 & . .
) ﬁmg %%ég le/\?dn;irigt%frye?i'stance to fuel lubricant oils and coolants. - Ng - ——28 ‘%o i%gg gg @E‘E E@K iﬁ%? § QHREN@ §A§§,§§§Q£ O-'rl.ng fallur'e can be caused b}f n"lany con-
AMS 3221 Rapid fuel Swell'ing B13 240 1o +250 50 ditions not related to its manufacture. To assist in detecting a condition of this nature, we are listing below
AMS 3226 Hot oft and coolant B3l i3 o i%gg .- some of the causes which have been experienced.
AMS 3228 Hot oil and coolant . o . . -
AMS 3240 Weather, sunlight and oils of high aniline point ﬁ{i _28 Eo 1“328 §8 [ O-ring pinched during installation. [ Metal parts out of tolerance.
AMS 3242 Weather, sunlight and oils of high aniline point 40 o 160 70 ; . . . . A . .
AMS 7270 Fuel : gﬁ ~10 %8 il &0 70 Jj « 7 [J O-ring damaged during installation by sharp edges, O szsi_z of metal parts no.t up to spemficatlons.
AMS 3301 Qe 1 ili ubber - S19 —100to 4500 - 40 . = threads or burr. {J Running dry due to lubricant starvation.
ng 338% %222:; 83:3822 silicone rubber ’ S1. —égo to +288 -28 i . L1 Temperature rise beyond limitations. [ Foreign abrasive material in the lubricant.
AMS 3303 General purpose silicone rubber , : $5 22 i i‘soo - 70 ~?/ N’/ [0 Pressure surge beyond limitations. ] Application rnot protected when spray painted.
ﬁmg gggg tgb“v’ 23?35%32?82 :gt :n!lilggng rubber 513 —-égo to +?28 28 {1 Corrosive agent added to fluid. ] Lubricating value of fluid lowered when cl}anged and
MIL-R-6855 Fuel resistant for aircraft application B3 =65 tot [ Scratched running surface prior to assembly. no provision made for the O-ring installation.
Mlcl:_l-aRs-seggg Oil resistant for aircraft application N3 ~85 to +160 40 T Dust excluder not replaced when worn out. 1 Groove design change needed.
lass II-40 ) . :
M|CL»aRS-S6855 Oil resistant for aircraft application K N4 -85 to 4160 60
Class 1II-60




PART
NUMBER

622701
622702
622703
622704
622705

622706
632707
622708
622709
622710

622711
622712
622713
622714
622715

622716
622717
622718
622719
622720

622721
622722
622723
622724
622725

622726

622727
622728
622729
622730

622731
622732
622733
622734
622735

622736
622737
622738
622739
622740

622741
622742
622743
622744

NOMINAL SIZE ACTUAL SIZE ID GROOVE OD GROOVE
W ID oD w D A B C D
+.001 +.002 +.001  +4-.000
—.000 —.002
Yie Ve Ya .070 + .003 .114 + .005 .250 137 123 .236
Yie Y Y .070 + .003 .145 £ .005 .281 168 154 267
Ve %6 %6 .070 + .003 .176 + .005 312 199 .185 .298
Yie 72 Wa .070 + .003 .208 * .005 344 231 217 .330
Vie Va Ve .070 4+ .003 .239 £ .005 .375 262 248 .361
Vie %6 76 .070 + .003 .301 + .005 4375 3245 .310 423
Ve Y% V2 .070 + .003 .364 + .005 .500 .387 .373 486
Y % %6 .103 4+ .003 362 *+ .005 .5625 .3835 .373 .552
Ya s s .103 4 .003  .424 + .005 625 446 435 614
Yo Ya e 103 + .003  .487 + .005 6875  .5085 498 677
Y5 %6 Y4 .103 + .003  .549 + .005 750 571 560 739
¥ Y8 %6 103 + .003  .612 + .005 8125  .6335 623 .802
Y Wie s .103 + .003  .674 + .005 875 696 685 864
Yo %4 % .103 + .003 737 + .005 9375 7585 748 927
Ve Y4 1 139 + .004 734 4 .006 1.001 756 747 992
Ve “%6 16 139 4+ .004 796 + .006 1.063 .818 .809  1.054
Ve 78 Ve 139 + .004  .859 + .006 1.126 .881 872 1117
Ve e 1% 139 + .004 921 + .006 1.188 943 934 1179
B 1 1% 139 4+ .004 984 + .006 1.251 1.006 997  1.242
Yo 1V 1% 139 4 .004 1.046 £ .006 1.313  1.068 1.059 1304
Yo 1Y 1% 139 + .004 1.109 + .006 1.376  1.131 1122 1.367
& o 1%s 176 .139 + .004 1.171 + .006 1.438 1.193 1.184  1.429
B 1% 1% 139 4+ .004 1.234 + .006 1.501 1.256 1.247  1.492
Y& 1% 1% 139 4+ .004 1.296 + .006 1.563 1.318 1.309 1.554
B 1% 1% 139 + .004 1.359 + .006 1.626 1.381 1.372  1.617
Yoo 1% 11Vis .139 4+ .004 1.421 + .006 1.688  1.443 1.434  1.679
e 1% 1% 139 + .004 1.484 + .006 1.751 1.506 1.497  1.742
% 1% 1% 210 + .005 1.475 + .010 1.876  1.502 1.497 1.871
Yie 1% 2 210 + .005 1.600 £ .010 2.001 1.627 1.622  1.996
Ye 1% 2 210 + .005 1725 £ .010 2126 1752 1.747 2121
Ye 1% 2Va .210 + .005 1.850 + .010 2.251 1.877 1.872 . 2.246
%e 2 2% .210 £+ .005 1.975 + .010 2.376 2.002 1.997 2371
%e 2% 22 .210 + .005 2.100 + .010 2.501 2127 2,122  2.496
Ye 2V 2% 210 + .005 2.225 + .010 2.626  2.252 2,247  2.621
Ye 2% 2% 210 + .005 2.350 + .010 2751 2377 2372 2746
Yeo 2% 2% 210 + .005 2.475 * .010 2.876  2.502 2,497  2.871
Yie 2% 3 .210 + .005 2.600 + .010 3.001  2.627 2,622 2.996
Y%e - 2% 3 .210 4+ .005 2725 + .015 3.126 2.752 2747  3.121
Ye 2% 3 .210 + .005 2.850 + .015 3.251  2.877 2.872 3.246
e 3 3% .210 £+ .005 2975 £ .015 3.377  3.003 2996  3.370
% 3% 3% 210 + .005 3.100 * .015 3.502 3.128 3.121  3.495
Ye 3% 3% .210 + .005 3.225 + .015 3.627  3.253 3.246  3.620
% 3% 3% .210 + .005 3.350 + .015 3752 3.378 3.371 3.745
% 3% 3% 210 + .005 3.475 &+ .015 3.877 3.503 3.496 3.870

i H

PART
NUMBER

622745
622746
622747
622748
622749

622750
622751
622752
622753
622754

622755
622756
622757
622758
622759

622760
622761
622762
622763
622764

622765
e 622766
622767
622768
622769

622770
622771
622772
622773
622774

622775
622776
622777
622778
622779

622780
622781
622782
622783
T 622784

622785
622786
622787
622788

NOMINAL SIZE ACTUAL SIZE ID GROOVE OD GROOVE
w ID oD W ID A B C D
+.001 +-.002 +.001 +-.000
-—.000 —.002
Y%e 3% 4 .210 + .005 3.600 + .015 4.002 3.628 3.621 3.995
% 3% 4 210 + 005 3.725 + .015 4.127 3753 3746 4120
Yie 3% A 210 + .005 3.850 + .015 4.252  3.878 3.871 4.245
Ye 4 4% .210 £ .005 3.975 + .015 4.377  4.003 3.996 4370
Y% 4V 4% 210 + .005 4.100 + .015 4,502 4.128 4.121 4.495
Ye 4Va 4% .210 + .005 4.225 + .015 4.627  4.253 4,246  4.620
Yie A% 4% 210 & .005 4.350 £ .015 4752 4378 4.371 4745
Yie 4% 47 210 + 005 4.475 + .015 4.877  4.503 4.496  4.870
Ya A% 5V 275 £ .006 4.600 £ .015 5.128  4.649 4.621 5.100
Va A% 5Va 275 + 006 4725 + 015 5253 4774 4746  5.225
Ya A% 5% .275 + .006 4.850 + .015 5.378  4.899 4.871 5.350
Ya 5 5 275 £ 006 4.975 = 015 5.503  5.024 4.996  5.475
a5 5% .275 £ .006 5.100 + .023 5.628  5.149 5.121 5.600
Va 5% 5% 275 £ .006 5.225 + .023 5753  5.274 5.246 5725
a 5% 5% 275 + 006 5.350 + .023 5878  5.399 5.371 5.850
Va 5% 6 275 + 006 5.475 + .023 6.003  5.524 5.496  5.975
Ya 5% 6% 275 + .006 5.600 + .023 6.128  5.649 5.621 6.100
Va 5% 3 275 + 006 5725 + .023 6.253 5774 5746  6.225
YVa 5% 6% 275 + 006 5.850 *+ .023 6.378  5.899 5.871 6.350
Va6 6% 275 £ .006 5975 + .023 6.503  6.024 5.996  6.475
Va  b6Ya 6% 275 £ .006 6.225 + .023 6753  6.274 6.246  6.725
Va 6% 7 275 £ .006 6.475 + .023 7.003  6.524 6.496  6.975
Va 6% 7V 275 + .006 6.725 £ .023 7.253 6774 6746  7.225
a7 7% 275 + .006 6.975 £ .023 7.503 7.024 6.996  7.475
Va 7Y 7% 275 + 006 7.225 + .030 7753 7.274 7.246 7.725
Va 7V2 8 275 + .006 7.475 £ .030 8.003 7.524 7.496 7.975
Va 7% 8Y4 275 + .006 7.725 &+ .030 8.253 7774 7746  8.225
Va 8 8Y2 275 + .006 7.975 + .030 8.503 8.024 7.996 8.475
Va 802 9 275 £ .006 8.475 + .030 9.003 8.524 8.496  8.975
Ya 9 92 275 + 006 8.975 + .030 9.503  9.024 8.996  9.475
Ya 9% 10 275 + .006 9.475 £ .030 10.003 9.524 9.496  9.975
Ya 10 10%2 275 + 006 9.975 + .030 10.503 10.024 9.996 10.475
Yo 10Y2 11 275 + .006 10.475 + .030 11.003 10.524 10.496 10.975
A 11 112 275 + .006 10.975 + .030 11.503 11.024 10.996 11.475
o 11%2 12 275 + .006 11.475 & .030 12.003 11.524 11.496 11.975
a 12 12 275 + .006 11.975 + .030 12.503 12.024 11.996 12.475
% 12%2 13 275 4+ .006 12.475 + .030 13.003 12.524 12.496 12.975
Va 13 13% 275 + .006 12.975 + .030 13.503 13.024 12996 13.475
Va 13%2 14 275 + .006 13.475 + .030 14.003 13.524 13.496 13.975
YVa 14 14, 275 + .006 13.975 + .030 14.503 14.024 13.996 14.475
Ya 14V2 15 275 + .006 14.475 +..030 15.003 14.524 14.496 14.975
Va 15 152 275 + .006 14975 + .030 15.503 15.024 14.996 15.475
Ya 152 16 .275 + 006 15.475 + .030 16.003 15.524 15.496 15975
Vo 402 5 275 £ .006 4.475 + .015 5.003 4.524 4.496 4975




GROOVE GROOVE DIAMETRAL

WIDTH LENGTH RADIUS CLEARANCE
E F R G
(Nominal) igg{’, (Approx.) (Max.)
1/8 1/32 :
- - 4 N AMS7270 AMS7274
. NOMINAL SIZE
; V For Fuel For Oil Width D oD Widih +ACTUAL SIZEJ T
et AN123956 AN123856 /e Y% Y 070
} AN123957 AN123857 e % o : 003 114 -005
: AN123958 AN1>380% y e b .070 .003 .145 .005
AN123959 AN123859 %z 7?6 1546 .070 .003 176 .005
l ANI23960  AN123860 Vi % % 070 | 003 235 lo0s
AN123961 AN123861 ~ .
& e . / _ . AN123962 AN123862 e Lo T 979 oo 301 -005
§ OD Groove with diametral ID° Groove with  diametral OD Groove to seal internal pres- ID Groove to seal external pres- ﬁmggggi AN123863 ¥ ¥ s 103 -003 ggg 88?
squeeze applied on the OD dia- squeeze applied on the OD sure with diametral squeeze sure with diametral squeeze AN123965 ﬁmgggg 2/32 Tie %% .103 .003 424 -005
meter diameter applied to the lateral cross- applied to the lateral cross- ¥ Ve e -103 .003 .487 .005
‘ section width section width ANI23988 AN123800 Yar Y % 103 003 549 005
Vi % 136 103 1003 612 X
| AN123968 AN123868 Yo it 7 103 : : -005
PART NOMINAL SIZE ACTUAL SIZE GROOVE GROOVE AN123970 AN123870 S % 1% 103 003 957 005
NUMBER +.000  +.005 +.000  +.005 N e % 1 1139 1004 734 006
—.005 —.000 —.005 —.000 AN153973 ANiZserl % 1% 1% 139 .004 796 .006
w D ob w ID A B C D . P AN123973 AN123873 i 12? 152 139 ooa 859 -006
N N AN123974 AN123874 Y 1 " : : ‘oo ooe
623001 Vo 1% 1% 139 + .004 1.609 + .010 1.871  1.629 1.875  1.625 AN123975 AN123875 % 1t 1% 139 004 Lo 000
623002 Ve 1% 2 139 4+ .004 1.734 + .010 1.996  1.754 2.000  1.750 AN123976 AN123876 Y 1% 1% 139 004 ' '
623003 Vo 1% 2% 139 + .004 1.859 + .010 2121 1.879 2.125  1.875 ANIasa0Z AN123877 Y% 1%/ % 1139 004 1191 008
623004 | % 2 2% 139 = 004 1.984 % 010 2.246  2.004 2250 2.000 < J i AN123576  ANIas8s % 14 1 139 | 004 1234 006
623005 % 2% 2% 139 + .004 2.109 + .010 2.371  2.129 2.375  2.125 ~ - AN123980 AN123880 s o 12 139 004 1.296 .006
8 . . .359 .006
623006 Vo 2% 2% 139 + .004 2.234 + .010 2.496  2.254 2.500  2.250 AN123981 AN123881 v 1% 11 139 004 1.421
623007 Ve 2% 2% 139 T 004 2359 + .010 2621 2.379 2625  2.375 AN123982 AN123852 % 13 13 139 004 1484 008
623008 Yo 2V 2% 139 T .004 2.484 + .010 2746 2.504 2750  2.500 AN123984 AN1oSoes 7 1% 1% 139 -004 1,609 010
623009 % 2% 2% 139 + .004 2.609 + .010 2.871  2.629 2875 2.625 AN123985 AN123885 e Lf; 31, 139 .004 1.734 .010
. 623010 Ve 2% 3 139 + .004 2734 + .015 2.996 2.754 3.000 2750 AN123986 AN123886 W ) 21/8 .13 .004 1.859 .010
. .139 .004 .
623011 Ye 2% 3% 139 + .004 2.859 + .015 3.121  2.879 3.125  2.875 AN12398 AN153556 3 2% 2% 139 :004 2105 010
623012 Ve 3 3V 139 + .004 2.984 + 015 3.246  3.004 3.250  3.000 AN123989 AN123889 % F¥ 5 139 904 2.234 010
623013 Ve 3% 3% 139 T 004 3.109 % .015 3371 3.129 3375  3.125 AN123990 AN123890 % 20, 55 139 004 e 010
623014 Vo 3V 3% 139 + .004 3.234 + .015 3.496  3.254 3.500  3.250 C AN123991 AN123891 Y 25, 27 ' ' e 010
623015 Y+ 3% 3% 139 + .004 3.359 + .015 3.621  3.379 3.625 3.375 o AN AN123992 AN123892 % 2% 5" 130 004 5534 018
. AN12389 ' ) ) . N
623016 % 3% 3% 139 +.004 3.484 + 015 3746  3.504 3750  3.500 AN123994 AN123554 % e e 139 S04 28 018
623017 Yo 3% 3% 139 + .004 3.609 * .015 3.871  3.629 3.875  3.625 AN123995 AN123895 % 3% 3% 139 004 5369 015
623018 Vo 3% 4 139 + .004 3734 £ .015 3.996 3.754 4.000 - 3.750 AN123996 AN123896 n 3 3, 13 ' ' '
623019 Yo 3% A% 139 + .004 3.855 + .015 4121  3.879 4125 3.875 : AN123997 AN123897 Y 3% 3% 139 004 335 o018
623020 Yo 4 4Ya 139 £ .004 3.984 + .015 4246  4.004 4250  4.000 AN123995 AN123895 3 3% 3% 139 004 3.484 015
3% 7 . .
623021 Vo 4V 4% 139 + .004 4109 + .015 4371 4129 4375 4125 AN124000 AN123900 7 3% i 139 004 5594 015
623022 Vo AV 4V 139 + .004 4.234 + .015 4.496  4.254 4.500  4.250 AN124001 AN123901 Y% 3% 4y 139 004 ' '
623023 Vo 4% 4% 139 + .004 4.359 + .015 4.621  4.379 4,625 4375 AN124002 AN123902 Ve a 4y 139 .004 5584 015
' 623024 Vo 4Va 4% 139 + .004 4.484 + 015 4746  4.504 4750 4.500 AN124004 AN123905 i Pl &% 139 -004 4.109 015
623025 .| Vi 4% 4% 139 + .004 4.609 + .015 4871  4.629 4875  4.625 Ny S AN124005 AN123905 % P4 4o 139 004 15% ois
B . . .35 .015
623026 Voo 4% 5 189 + .004 4734 + .015 4.996 4754 5.000 4750 AN124006 AN123906 Y 4y, 4% 139 004 4.484
623027 Yo 4% @ 5W% 139 4 .004 4.859 + .015 5121  4.879 5125  4.875 AN124008 AN123908 iy 4% 4% 139 .004 4.609 ‘018
623028 Yo 5 5V 139 + .004 4984 + .015 5.246  5.004 5250  5.000 AN124009 INVEESER i 4% 5 139 .004 4.734 015
623029 % 5% 5% 139 T .004 5.109 + .023 5371 5129 5375 5125 : AN124010 AN123910 g g S 139 004 PR o
623030 % S% 5% 139 + 004 5.234 + .023 5.496  5.254 5500  5.250 o o AN124011 AN123911 Y o o e : 4984 .015
8 . .004 5.
623031 Yo 5% 5% 139 + .004 5359 + .023 5621 5379 5625 5375 AN124015 AN123915 % 24 o 139 004 2254 053
623032 e 5% 5% 139 + .004 5.484 + .023 5746 5504 5750  5.500 { AN124014 AN123914 7 o o 139 -004 5.359 023
623033 Yo 5% 5% 139 + .004 5.609 + .023 5871  5.629 5875  5.625 AN124015 AN123915 Y 5% 5% 135 004 5605 053
623034 Vo 5% 6 139 + .004 5734 + .023 5996 5754 6.000 5750 AN124016 AN123916 v 53 6 ' ' ' 023
623035 Vo 5% bV 139 + .004 5859 + .023 6.121 5879 6.125 5.875 | AN124017 AN123917 i 5% 6% 139 904 s oos
AN123 ) ) : .
i 623036 % 6 6% 139 + 004 5984 + .023 6.246  6.004 6250  6.000 AN124015 AN123916 3 o, o 135 004 354 053
| 623037 % 6% 6% 139 + 004 6.234 + .023 6.496  6.254 6500  6.250 AN124020 AN123920 % &% 6% 139 004 e 053
623038 Vo 62 6% 139 + .004 6.484 + .023 6746  6.504 6750  6.500 AN124021 AN123921 Y 6% 7 139 ' )
623039 Vo 6% 7 139 + .004 6734 + .023 6.996 6754 7.000 6750 AN124822 AN123922 Ve 7 7% 139 004 & oaa 053
623040 o 7 7% 139 + 004 6.984 + .023 7.246  7.004 7.250  7.000 AN124024 AN123054 i 4 4y, 139 oo 7.234 /030
B 73 .
623041 Yo 7V 7V 139 + .004 7.234 + .030 7.496  7.254 7.500  7.250 AN124025 AN123925 % 7% 8" 139 004 7354 030
623042 Vo 7% 7% 139 + .004 7.484 + .030 7.746  7.504 7750 7.500 AN124026 AN123926 Y% 8 8Y% 139 004 7.984 030
623043 Vo 7% 8 .139 + .004 7.734 + .030 7.996 7754 8.000 7.750 AN124027 AN123927 Ya 8% 8, 139 004 8.234 -300
623044 % 8 8V 139 + .004 7.984 + .030 8.246  8.004 8.250  8.000 ; AN124029 ANIS305S 3 8, 8% 139 .004 8.484 1030
623045 Vo 8% 8% 139 + .004 8.234 + .030 8.496  8.254 8.500  8.250 - A AN124030 AN123930 % " ov 139 004 5084 030
623046 % 8 8 .139 4+ .004 8.484 + .030 8746  8.504 8.750 = 8.500 | AN12403% AN123931 i3 9y 91 139 004 . '
623047 Vo 8% 9 139 ¥ 004 9734 % .030 8.996 8754 9.000 8750 ~ — AN124033 ANIZ393s % 9% o 139 004 9laze 030
623048 e 9 9% 139 T+ .004 8.984 + .030 9.246  9.004 9.250  9.000 aN124032 AN123934 i 0" 101 139 004 obas 030
623049 % 9% 9% 139 ¥ .004 9.234 + .030 9.496  9.254 9.500  9.250 ° 10% 139 004 9.984 030
623050 Vo 9% 9% 139 + .004 9.484 + .030 9.746  9.504 9.750  9.500
623051 Yo 9% 10 139 + .004 9734 + .030 9.996  9.754 10.000 9.750
6 623052 Y% 10 10% 139 + .004 9.984 + .030 10.246 10.004 10.250 10.000




One of the basic principles of prime consideration is to provide a groove which will permit the
O-ring to function efficiently. National O-rings have ample dimensional stability to allow
the use of standard specifications consistent with good design within its temperature range.

:‘"ﬂr ’l f\i— G Width
-

Approx.

i

\

Max.

Min. Approx.
5

N Y
O-ring Width | Diametral | Groove Length F. | Radius | Diametral | Ecce! ;
E Squeeze -+.005 —.000 R Clearance | tricity /-

Back-up Rings

The rectangular groove is recommende_d for all
applications and is mandatory for moving seals.

> ’ Slope—For all normal
M“q“ ’1[\{_ G uses the sides may

| have a slight degree of
slope to facilitate ma-

chining, not to exceed
e e

Radius—The recommended radius at the bottom
corners of the groove should be followed to prevent
localizing the stress at the clearance gap. See de-
tails in size section.

T
i
|

.005 Rad. |
Approx.

m

Length—The groove length is a controlled factor
on all dynamic installations, according to the cross-
section width of the O-ring. The established stand-
ards as shown in the design table have been cal-
culated to provide adequate volumetric swell due
to fluid contact and deformation due to diametral
squeeze. Also provision is made to allow the O-ring
to roll slightly at the beginning of each stroke so
that the fluid will lubricate the running surface.
Ease of installation and replacement is another
consideration.

It may be necessary to use other groove shapes in
exceptional cases where space limitations, con-
struction or installation features require them.
Other shapes in use are as follows:

The semi-rectangular groove is suitable for appli-
cations where the pres-
sure flow is in one di-
PRESSURE rection. This type
AN @’ groove is used when
necessary to facilitate

installation.

The Vee groove should be used only for static
applications. Its use for dynamic installations is
not recommended because the O-rings create con-
siderable friction and
extrude more readily
at relatively low pres-
sures.

*Total Indicated For Reading

The life and pressure range of an O-ring seal can
be affected by the amount of clearance between
the mating metal parts. The clearance should be
held to an absolute minimum consistent with
thermal expansion within the working tempera-
ture range.

If excessive, the extru-
sion into the clearance
gap at relatively low
pressures will cause
failure.

The important feature is to establish and maintain
diametral squeeze, or interference, under variable
working conditions taking into consideration all
factors such as tolerances and clearances. Dimen-
sional tables are provided which establish the cor-
rect amount according to the cross-section width
for all normal operations.

Insufficient diametral
squeeze will not pro-
vide positive sealing
under zero or low
pressures.

LEAKS AT ZERO OR
LOW PRESSURE

Excessive diametral
squeeze increases fric-
tion, shortens life and

EXCESSIVE SURFAGE causes assembly prob-

CONTACT lems.

The efficiency of a moving seal is dependent on
the smoothness of the

Dynami 7 saic  contact surface over
e m:E__b['“ RMs, which the ring must
pprex?  glide. A micro-inch fin-

ish of 15 RMS max. is
recommended. The groove surface should have a
maximum of 30 RMS, free from nicks, burrs,
scratches or tool marks. Static seal surfaces should
be held to 40 RMS max.

APPLICATION

There are three primary functions for installation of Back-up Rings in any application
where the O-ring is required to seal across a clearance gap under pressure.

1. To eliminate extrusion at pressures in excess of
1500 PSI as it then becomes a critical factor under
recommended working conditions. (Fig. a) The
1500 PSI limitation can be exceeded up to 3000
PSI by employing leather back-up rings which
bridge the gap and prevent extrusion. (Fig. b)

2. To permit the use of wider tolerances. Back-up
rings are mandatory when the clearance gap is
increased beyond recommended limitations.
(Fig. a)

3. To extend O-ring life in any pressure range by
giving added protection as a dirt wiper and aid to
lubrication.

MATERIALS

Leather was originally established and adopted by
industry as the most suitable material particularly

because it absorbs the fluid and aids lubrication.

Other materials are being developed and are under
test which may prove more advantageous than
leather such as Kel-F, Teflon and Nylon.

SIZE AND GROOVE DATA

v | e
05 R ot
]

Size—For each standard size O-ring a correspond-
ing Back-up Ring is provided having the same
Nominal ID and OD dimensions.

The Back-up Ring dash numbers are the same as
the last digits of the O-ring numbers.

Groove—When using Back-up Rings all dimen-
sions and tolerances of the groove remain the same
except the length. The size table shows groove
length for one or two Back-up Ring installations.

FOR USE WITH 622700 SERIES O-RINGS
Outside Dia. A equivalent to O-ring OD

ACTUAL SIZE M
FOR FOR
DASH OUTSIDE THICK-| ONE TWO
NUMBERS DIAMETER WIDTH NESS | RING RINGS
A B C F F
6246 +.010 +.005 4-.005
Series + % —.005 +.010|—.000 —.000
1—7 Va'— o' .057 .062 |.138 .205
8—14 %e'— %" .090 .062 | .171 .238
15—27 17 —13%" 123 .062 | .208 .275
2852 177 —AYs" .188 .094 | .311 .410
5388 5" —16" 240 125 | .408 .538
6244 FOR USE WITH 623000 SERIES O-RINGS
Series Outside Dia. A equivalent to O-ring OD
- 1—=52 1%"—10%" 125 .062 | .208 .275

In the smaller sizes it may be difficult to stretch
them sufficiently to install them in a one-piece
groove. This can be accomplished by soaking in
oil for 30 minutes at room temperature prior to
installation. They should then be air-dried at ap-
proximately 200°F which will shrink them to
groove size. Whenever practicable a two-piece
groove should be provided.

A precaution to be observed is to assemble the
flesh side adjacent to the O-ring. Also splitting the
Back-up Ring should never be permitted. It will
not function efficiently unless it is assembled in
one continuous ring.
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,‘i@?i’“&’f‘_“?’“ Process Sp»ge,m for Msnual Shielded Metal-Arc Welding of ASME Pwue. 1 5
Carbon-Silicon Steel

m CHECKED 8y : ‘ APPROVED

P w__s_z_.nm Paocsss SPECIFICATION NO. A-3387

I gENmAL:

' This specification covers the mamal shielded metal-are welding of
ASME P=Number 1, Carbon-Silicon steel under the provisions of the
ASME Boiler and Pressure Vessel Cade, Sections V‘III and Ix, 1956

Edition and addenda.

II. PROCESS: ,
: A!l welding shall be done by the Kmal shielded Hetal-.&rc process.

=22

=01
4
3

A. The base material shall conform to the requirements of the
specifications for ASME P=Number 1, Carbon-Silicon Steel.

‘B. The base material used for test specilmens for the qual ifica-
“tion of this speeif!eatien ghall be, in specific, SA-201 .
Grade B,

A The procedure and welder qualif&eatim tests shall be made

4
o R S S G £ ST 0 0 TR S B P S Tl e APTRET a TE w S DT D TR SR S e

_B. This speeifmation quauﬁes the wewing of thisknesses from

3/16" to 2v,
V. EILLER xmy

P Hmal shielded metal-arc electrodes shall conform to the requim—
‘ ments of the specifications for ASME SA-316, High Tensile and Low

i ‘Alloy Steel Covered ARC-Welding Electrodes md they shall be of the
i . low hydrogen potassium (E~XX16) type coating. Electrodes shall be
—.of . -the-ASME Besignation F-Number L and of the ASME Weld ﬂeta&

~ Analysis Designation umber 2.

The base material shall be pre-»heated to a temperature of 150° F‘.
ninimum, prior to any welding:

B "\;;,;- _,,, APPROVED

5 Lot é‘&g ’Q _—
! - L Y}
. ARMY ENGINEER DISTRICT, GARRISON s sm sy o5 L i
~ ) DEG 2b 1950
é D o CORPS OF ENGINEERS

2osercenteessasansesonriasgiersrasangecioertonzasorsesny A 83

I L RS R O AR R LIS PR ERTIL T R RSN COMATE L T L B RN BRI L TR A TS B KT L L I IO AR e St s Vet w1 s
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pescriFTion Progess Spec. for Manual $hieldedd Metal-Arc Welding of ASME P-Number 1,

Carbon-Silicon Steel

i m—:sst BY m CHE:c'KEo BY APPROVED
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|VII. WELDING TECHNIQUE:

‘A. The edges and surfaces of the parts to be joined by welding
: shall be prepared by shearing, machining, grinding, sawing
or fimme cutting, or by any combination of these methods in
conformance with the pertinent joint design. The joint
P gecmetry to be used in preparing the test joint(s) for
qualification of this specification and for welder performance
qualification is shown in the attached sketch,

B. All surfaces to be welded shall be free of all ofl, ‘grease
§ cutting fluids, paint, oxides, mill scale and any other foreign
matter,

C. Assembly shall be such as to secure proper root gaps for butt welds.
Particular care shall be taken in aligning and separating the edges
to be butt welded in order that complete penetration of the joint
will be assured. ,

D. All tacking shall be done with the electrodes (filler metal)
specified in Parasgraph V.

E. All welding shall be done using alternating current (60 cycle)
or direct current, reverse polarity; i.e., the work shall be
connected to the negative side of the current source.

F. Multiple pass welding shall be used.

G. Test welds for qualification of this specification and for }
performance qualification of all welders under this specification
shall be done in the horizontal, vertical, and overhead positions,

; Qualification in any of these positions automatically qualifies
~ this specification, and welders qualified under it for welding
i in the flat position.

H. The electrode size for each pass, and the welding current and
arc voltage for the electrode size and pass number shall confomm
with the sizes and values gpecified in the attached table.

I. Weld metal shall be deposited using a stringer bead technique.
No bead shall be wider than 2-1/2 times the electrode diameter,
except that vertical welds may be made with a weave technique.

. Je All weld craters shall be visually examined and any defects so
; detected shall be removed before the weld bead is covered by
« the next pass.

’ K. All slag and spatter shall be thoroughly removed from each
pass before depositing the next successive pass of weld metal.
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| L. The manner of depositing the weld metal shall be such that
undercutting of a groove face or the base metal at the toe
¢ of a weld shall be held to a minimum. A

M. Peening shall not be employed at any stage of wewing except
- as may be directed by the Project Welding Engineer.

H. The root of the "Second Side" ghall be deseamed to sound mtal
fbefare depositing any weld metal from that side.
VIII. POST-HEAT TREATMENT:
No post-heat treatment shall be required.
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WILLAMETTE IRON AND STEEL COMPANY
- WELDING PROCESS SPECIFICATION NO. A-3387

CHECKED BY

e

SHEET

A=3387
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UM 5,0, 5233 97T 189 Butterfly Valve - C/E

CJOINT

- ""™December 12, 1958
- pescurmos DOUBLE VEE BUTT JOINT, WELDED BOTH SITES (MANUAL SHIELDED METAL ARC)

APPROVED

GEOMETRY

60

X

-\
CENTER LAND \
ON PLATE ¢ —\

! \
AL

7

TEST PLATE

JOINT WELDING PROCEDURE FOR VERTICAL POSITION

L ler tape

"\J [

2 Wb SinE

PLATE

NO. OF PR&GES

TRICKNESS |1 ST SiDE %

NO. GF PRSSES
A ND SIDE y

1 1

it i e o

LA .

NSNS US IS S

e Lo
2.0

* CANERAGE [FLAT POSITION)

PASS NO.

NMAKXIM N SIZE
ELECTRODE

CURRENT
AWAPS, & ‘,Q“?o

ERCYOLTAGE

185

7o

25

VOLTS X 10%s |

REMARK &

2.7

3-4-5

200

2B

bormesgpsrms i s o s

7-8

i85

170

FOR THILKER PLATE WHE
B/l BLEL. FoR BhL BMLE.

25

27

9-10-11

200

L 28

FOR THILKER PLATE USE
B/t BLYC, PO BB LUBWPLE,
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| IV. INSPECTION:

A. All welds shall be visually examined for defects. All evidences of
eracking, porosity and slag-filled voids detected shall be removed
by machining, chipping, grinding or gouging, or by any combina-

g tion of these methods. The defective areas shall be rewelded

P and the repair weld examined before resumption of production joint
': welding. ' ’ t

B. Welded joints shall be completely examined by radiography upon
| completion of welding in accordance with Paragraph UW-S51,and/
Section VIII of the 1956 ASME Boiler and Pressure Vessel Code.

APPROVED: | WILLAMETTE IRON AND STEEL COMPANY

R.R. Roy

-
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UPPER SHELL VALVE NUT (BRASS)

(CAST IRON)
VALVE SEAT GASKET _
VALVE SEAT
(BRASS)
— BALL FLOAT
(GLASS OR METAL)
SOFT TIP

(SILICON RUBBER) - SQUARE HEAD

VALVE STEM
MAIN GASKET
HEX NUT
BALL & VALVE {STEEL) ,
HOLDER ~
HOLDIN A ' LOWER SHELL
G CAGE (CAST IRON)
e "PIPE PLUG
NIPPLE (CAST IRON)
N
COCK OR
GATE VALVE
ALL <
FURNISHED NIPPLE
BY o
CUSTOMER | REDUCER -
RISER PIPE WATER MAIN
o
Figure 1—Cross Section of Simplex Automatic Air Release Valve, Type AGFD, Showing Materials of Construction.

Copyright 1957—Simplex Valve & Meter Co.
Simplex Trademark, Reg. U. S. Pat. Of,

BOLT (STEEL)

Printed in U.S.A.
5-M 3-57 R.

L

B

Designing and operating engineers have experi-
enced difliculties resulting from accumulations of
air in pipe lines operated under pressure. Air may
be carried in solution in the liquid, may enter
through inefficient joints in the pump suctions, or
it may be drawn in at any other part of the system
which may be continually, or for part of the time,
under a vacuum. Air, which is in solutions under
high pressure and low temperatures will separate
out when the conditions are reversed.

Whatever may be the source, the air which ac-
cumulates at peaks in the line reduces the cross
sectional area and induces a friction head factor
that lowers the pumping capacity for the entire
line. This air, in the escaping through apertures

too small to show water leaks, tends to remove
particles of the jointing compound causing serious
leaks. It is also capable of bringing about the more
serious effect of water hammer.

Since the ingress of air in the line can never be
wholly eliminated the only safe solution is the use
of well-designed air release valves with large dis-
charge capacities for its removal. Simplex Air
Release Valves with vacuum holding attachments
allow the accumulated air to separate while pre-
venting the re-entrance of air into the line through
the valve. These valves will provide the greatest
possible protection for any installation on which
they are used.

ADVANTAGES

Simplex Automatic Air Release Valves are de-
" signed to meet the following essential require-

ments and they have been proved repeatedly by
thousands of installations over the past 40 years:

1. Excess power to insure the opening of the valve
against a high internal pressure.

2. A valve seat of such form that will be least
liable to stick shut or leak water.

3. An operating float that will not corrode, col-
lapse, or become disconnected from its lever.

4. Simplicity of construction of materials that will
not corrode; easy bearings and few parts.

5. Designed so that the outlet ports cannot be
clogged by deposits of any kind thereby assur-

The valve is placed on the high portion of the line,
wherever there is a possibility of air collecting as
shown on cross section of Figure 1.

When the line is empty the ball float is down and
the needle valve open. As water is admitted it fills the
valve and the float rises, closes the needle valve and
prevents leakage.

When air accumulates it will, on account of its light-
ness, ascend to the highest point in the line.

It passes through the nipple connecting the valve to
the line and gradually collects on the top of the valve.
Air accumulates to such an extent that eventually the

C

The Simplex Automatic Air Release Valve, Type
AGFD, shown in cross section, Fig. 1, contains but
one lever movement which operates a needle valve so
designed as to be always tight seating. The valve is

OPERAT

ing efficiency of the unit.

6. A valve that may be shipped with a minimum
of probability of damage and that may be
placed in service without necessity for disman-
tling or assembly in the field.

7. Designed so that ease of access for repairs, re-
placement of minor parts should they be re-
quired.

8. Ability to prove proper action of the valve
without dismantling or otherwise affecting the
installation. -

9. Provision for draining the valve without dis-
mantling it or affecting the installation in the
event of enforced idleness of the unit.

water is forced downwards and out of the valve.
When this occurs the float, which has been buoyed up
by the water, descends and opens the needle valve,
and the entrapped air escapes immediately to the
atmosphere. Water then rises to take the place of the
escaped air and the float again is forced upward, clos-
ing the needle valve.

It is most desirable that a large collection area in
the form of a riser pipe be located directly beneath
the valve. This riser pipe may be of any reasonable
size consistent with diameter of the water main to
which it is connected. This is illustrated in Figure 1.

STRUCTION

operated by a heavy thickness, glass ball float (metal
float under special conditions, at additional cost),
tested to several times the working pressure to which
it may be subjected when in service.



STAN

The Standard Simplex Air Release Valve is de-
signed for operation under working pressures up
to 250 psig. It is normally furnished with a 2”
tapped inlet connection, but can be bushed to
provide a 132” or 1” connection. This valve is
equipped with a standard 9/32” diameter air dis-
charge port.

In order to meet different operating pressure
conditions the AGFD valve may also be furnished
with a 7/32” diameter air port for a maximum
working pressure of 300 psig. or a 1%” diameter
air port for a maximum working pressure of 65
psig. To provide for conditions where a vacuum
might occur in the line after the expulsion of air,
and to prevent the breaking of this vacuum, there

TYPE AGFD
Dimensions Weight
Inlet
Diameter Flange Boxed

i Height | Net |———F———
Diam. Domestic | Foreign

27 11” 1034” | 31 lbs. 45 1bs. 65 Ibs.
Can be bushed down
to 114” or 1”7.

VALVES

Figure 2—Type AGFD
Valve. with Vacuum Attachment.

can be furnished a vacuum holding attachment which
can be attached to the valve at the discharge port.

Figure 2 shows general outline and dimensions of the “—-

standard air release valve, and Figure 3 shows this
valve with the vacuum holding attachment.

STEEL PIPE

With Simplex Air Release Valve mounted on
saddle riveted to pipe.

CAST IRON PIPE

With Simplex Air Release Valve mounted on
riser screwed into pipe.

CONCRETE PIPE

With Simplex Air Release Valve mounted on
special saddle strapped to pipe.

i i

I
el
WOODEN PIPE

With Simplex Air Release Valve mounted on
special saddle strapped to pipe.

Figure 3—Type AGFD Valve

HIGH PRESSURE VALVES

TYPE ARA

Dimensions
Inlet | ——M————
Diam. Flange Height

Diam.
2" 1214” 1234”
Weight
Figure 5—Type ARA Air —
" Release Valve. Net oxe

Domestic | Foreign

135 lbs. 180 lbs. | 260 lbs.

For Sewage

When sewage or sludge is forced through mains un-
der pressure, the problem of obtaining unrestricted

flow is further complicated by the fact that there is -

present not only entrained air but also the gases liber-
ated by decomposing organic matter.

The use of a standard form of valve for this purpose
is, of course, impossible, since the collection of sewage
solids on the valve float and in the valve body will, in
a relatively short time, prevent operation.

The SIMPLEX Type “B” air release valve has been
designed to meet especially that condition.

The Simplex Type “B” sewage air release valve, as
shown in Fig. 6 is essentially the same as the Type
AGFD described previously, with an additional con-
nection in its upper shell, which shell is mounted on
side pipe (P), the assembly of which terminates with

“a 2” valve (1), which connects to a vertical riser of

the sewage force main. The connection at the force
main should be at least 2” in diameter to match the
size of the valve assembly, but if feasible the connec-
tion at the main itself should be larger so as to provide
the greatest possible entrapment for air as it passes
along the line.

The trap formed by pipe (P), and the inclined con-
nection from it to pipe (P2) provides a place in which
sediment, which may be carried towards the air re-
lease valve, may settle out.

The Simplex type sewage valve is provided with a
method of flushing to eliminate such sediment. This
method includes a special diffuser which directs back
flushing water in such a manner as to flush across the
air outlet valve seat, flow over the ball float and cut
loose adhering matter from the inner surface of the
shell.

There is furnished with each valve a Simplex dis-
connector, consisting of a hose and disconnecting
lever for alternative attachment at special seats above

In order to provide a correctly designed and efficiently
operating air release valve for pressures higher than
normally encountered, the Simplex Type ARA unit
can be furnished. The Type ARA valve is constructed
almost identically in principle as the standard valve,
differing only in its materials of construction and
general appearance. The shell and flange are of steel
and the flanges are heavier and provided with a
greater number of holding parts. General appearance
of this unit is shown in Fig. 5. The Type ARA valve is
designed for working pressures up to 800 pounds per
square inch, and is provided with a 2” tapped inlet
connection in the center of the under flange.

A cast steel hemispherical shell houses the lever,
needle valve and stainless steel float. The needle valve,
lever and wire frame holding the float are constructed
of non-rusting material.

The needle and the valve seat are so manufactured
that they are air-tight under highest pressures without
the necessity for any grinding process.

POSE VALVES

Valves (3) and (4) in the back flushing operation.

Figure 6—Type B Air Release Valve for Sewage.

Fig. 4—Forms of Mountings for Different Types of Pipes.
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This disconnector assembly is provided to comply,
with all health requirements. Inspection of the valve
can be accomplished readily by removing the bolts at
the valve center flange and breaking the union in cross
connection (5).

Dimensions Weight

Inlet Net Boxed
Diam..| Height Width Depth

Domestic | Foreign

2” 347 15” 15” 125 Ibs. 180 1bs.

Figure 7—Sewage Type Air Release Valve Mounted on Suction
of Wet Well Pump.

Figure 8—Air Release Valve Mounted on Pump Casing.

For Gasoline and Qil Lines

The problem of releasing accumulations of air is also
of prime importance in the pumping of oil, gasoline
and other liquids in the industrial field.

While the standard Simplex Air Release Valve will
operate satisfactorily under most operating conditions,
it can be adapted for use with corrosive liquids by the
making of but few changes.

Many installations in industry have proven the
value of this use of the Simplex Air Release Valve.

Specific recommendations can be obtained upon the
receipt of a complete description of the conditions to
be encountered.

For Pump Casings

In many instances it has been found desirable to in-
stall air release valves with large discharge capacities
close to the pumping unit or, when conditions permit,
on the pump casing itself. This is for the purpose of
releasing air from the line which may later give
serious trouble at other points in the system.

When installed on pump casings the air release valve
may be equipped with a vacuum holding attachment
the purpose of which is to prevent the pump from
becoming air bound during the period when the pump
casing may be under a negative pressure.

When used in connection with sewage type wet
well pumps the Type B sewage air release valve com-
plete with the sewage piping arrangement may be
mounted directly in the pump casing. In this instance,
as shown in Figure 7, a 2-inch connecting pipe riser
joins the pump casing and provides a means of sup-
porting the entire valve assembly. When the sewage
air valve is equipped with a vacuum holding attach-
ment and the entire assembly mounted on the dis-
charge side of the pump casing such an installation
will maintain the discharge efficiency of the pump and
prevent loss of priming during shut down periods.

When mounted directly on the pump casing, as
shown in Figure 8 the valve should be placed at the
topmost point utilizing 2 inch nipples and an inter-
mediate 2 inch gate valve between the air release
valve and the pump casing itself.

SUGGESTEL

There shall be furnished at each of the points
shown in the line a properly designed air release
valve suitable for operating under a working pres-
sure of —__ Ibs., per square inch and shop tested
at a pressure of —_1bs., per square inch.

Each valve shall be of the type wherein a spher-
ical float resting on the surface of the water within
the valve casing opens or closes, by means of a
lever movement, the air discharge vent hole.

The valve casing shall be constructed in two
sections of cast iron, both sections being of spher-
ical design and each having an internal cast flange.

The flange sections shall be bolted together with
a sufficient number of heavy bolts and nuts to suit
the operating and test pressure conditions, thus
completing the entire valve casing.

The upper spherical section of the casing shall

- have integrally cast with it a chamber within

which the valve stem and valve seat will be assem-
bled and the discharge opening through this cham-
ber shall not exceed — " in diameter.

The spherical float shall be constructed of glass
of sufficient strength to withstand the pressures to
which it will be subjected, and will be connected

SPECIFICATIONS FOR AIR RELEASE VALVES

by means of a lever movement to the valve stem
thereby providing opening and closing of the dis-
charge port subject to the position of the float rest-
ing on the liquid within the valve chamber.

The construction of the valve shall be such that
there shall be an excess power in the float to insure
opening of the valve port under high internal pres-
sure and the design of the unit shall be such that
it will not stick shut or leak water under continued
long operating conditions. ‘

The valve shall be designed for sewage service
and shall have incorporated with it a 2” pipe trap
arrangement designed to act as a settling chamber
for solid particles. This pipe trap arrangement
shall be complete with a 1/2” shut off valve and
flushing disconnector seat to provide an approved
temporary back flushing connection for cleaning
the entire valve and pipe trap assembly, all as
shown on the plans.

It is the intention of these specifications to ob-
tain air release valves complete with pipe trap
assemblies such as the type “B” valve manufac-
tured for sewage service by the Simplex Valve and
Meter Co. of Lancaster, Penna.

SUGGESTED SPECIFICATIONS FOR AIR RELEASE ¥£&¥§§
ARRANGED FOR SEWAGE SERVICE

There shall be furnished at each of the points
shown in the line a properly designed air release
valve suitable for operating under a working pres-
sure of —_ lbs., per square inch and shop tested
at a pressure of —_1bs., per square inch.

Each valve shall be of the type wherein a spher-
ical float resting on the surface of the water within
the valve casing opens or closes, by means of a
lever movement, the air discharge vent hole.

The valve casing shall be constructed in two
sections of cast iron, both sections being of spher-
ical design each having an integral cast flange.

The flange sections shall be bolted together
with a sufficient number of heavy bolts and nuts
to suit the operating and test pressure conditions,
thus completing the entire valve casing. The bot-
tom section shall have a 2" threaded inlet opening.

The upper spherical section of the casing shall
have integrally cast with it a chamber within
which the valve stem and valve seat will be assem-

bled and the discharge opening through this
chamber shall not exceed " in diameter.

The spherical float shall be constructed of glass
of sufficient strength to withstand the pressures to
which it will be subjected, and will be connected
by means of a lever movement to the valve stem
thereby providing opening and closing of the dis-
charge port subject to the position of the float rest-
ing on the liquid within the valve chamber.

The construction of the valve shall be such that
there shall be an excess power in the float to insure
opening of the valve port under high internal pres-
sure and the design of the unit shall be such that it
will not stick shut or leak water under continued
long operating conditions.

It is the intention of these specifications to ob-
tain air release valves such as the type AGFD unit
manufactured by the Simplex Valve and Meter
Co. of Lancaster, Pa.
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