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2
 In the process industry, mechanical sealsin pumps, compressors, reactors etc.represent a small but essential contributorto the overall operating reliability andeconomic efficiency of every piece ofequipment.
 In the complexity of production cycles,interruptions or shut downs of productioncaused by the replacement or repair ofsingle components such as a mechanicalseal can result in enormous expenses.
 It must be realized that the interests ofmachine manufacturers are not alwaysthe same as those of their customers.Manufacturers often choose componentsthat are not the best for the application.Reasons for this are purely economic.The spare parts market for the equipmentis so lucrative it has created wholeindustries dedicated to satisfying the“after-market” demand.
 In this industry it is questionable if truecompetition exists, which in other indus-tries is the driving force for innovationand development of technically advancedproducts. How else can it be explainedthat current industry standards have notincorporated the latest technical advancesin seal design.
 ? In this catalogue topics signifiedwith a question mark require detailed
 analysis.
 In our product range we not only offerthe most advanced and efficient seals,but also certain technically questionableproducts due to market demand.However, we strongly feel other designsare better and more sensible and shouldbe considered if not specified.
 ! In this catalogue an exclamationmark shall signify alternatives, which
 you can rest assured, describe not onlya technically superior design but also amore economical solution.
 Our market position as innovative spe-cialists in the mechanical seal industryhas always been to provide the highestreliability, process safety, and the mosteconomically sound choices throughmarket transparency. This will be evidentthroughout this catalog.
 DEPAC developments, such as thestationary mechanical seal, introducedby DEPAC in the early 1980’s, haveeven been adopted by the internationallyrespected American Petroleum Institute(API) specifications.
 DEPAC’s wide range of mecha-nical seals will convince you,especially if all life cycle costsare calculated, to use themexclusively on a long term basis.
 DEPAC PHILOSOPHY
 Transparency of the market?Advantages for the Customer!
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3
 OLD LIABILITIES ARE COSTLY LIABILITIES
 More pressure,more wear!Unless a mechanical seal is hydraulicallybalanced, the full force of the hydraulicpressure present in the process will acton the sealing surface. This is in additionto the necessary spring force, which isalready designed into the seal. Therefore,an unbalanced seal will always haveadditional unnecessary load onthe seal faces.
 This additional face load increases fric-tion, which results in heat and increasedwear thus shortening the servicelife of the seal.
 Pressure balancingminimizes youroperating costs!It has been a known fact in the marketfor years, that the life expectancy ofunbalanced mechanical seals is shorterthan those versions that have hydraulicpressure balancing.
 A number of industries, such as refineries,have specified years ago in API610 / 682, that ALL mechanicalseals should or must be pres-sure balanced.
 Top Quality at thesame price!In the past it was common to recom-mend seals without hydraulic pressurebalancing to the process industry, sup-posedly for reasons of economic effi-ciency. Statements like “with this pres-sure you don’t need expensive pressurebalancing” are well known to all endusers. It is difficult to follow this recom-
 If a hydraulic pressure balanced seal hasless wear and offers a longer servicelife for the same price, there shouldbe no reason not to change tothis technology. This change willresult in reduced maintenanceand operating costs.
 mendation given by some seal manu-facturers and suppliers because the partsrequired to make up a mechanical sealin balanced or unbalanced designs arebasically identical. The only difference isa small step in the seal face.From a manufacturing point of view,this step has no effect on themanufacturing costs and there-fore should not effect the salesprice.
 unbalanced
 balanced
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DYNAMIC DESIGN
 4
 The following calculation will illustrate the resultingproblems:
 If a pump operates at 3.000 rpm for 24 hours, therelevant seal components will do the following axialmovements:
 3.000 rpm x 2 axial movements per revolution x60 min./hour x 24 hours/day =
 8.640.000 axial movements per day
 These enormous movements within the mechanicalseal parts result in tremendous vibrations reducingthe service life of the seal considerably. These move-ments also groove the shaft-protecting sleeve throughfretting, and also accelerate the weakening of thespring(s), which results in the seal faces opening morefrequently. All these problems contribute to prematureseal failure.
 Dynamic seal designs, with O-Ring, PTFE wedgeor similar secondary sealing elements, require shaftprotection sleeves.
 We need to remember that the dynamic secondarysealing element on the sleeve (O-Ring, wedge, V-Ring,etc.) has to move back and forth axially on the shafttwice per revolution in order to keep contact betweenthe seal faces to ensure effective sealing.
 The sleeve is usually made of stainless steel withapproximately 16% chrome content. This chromecontent along with oxygen from the air forms a pro-tective passive chrome-oxide layer on the stainlesssteel surface. The extreme axial movement of thesecondary seal, however, polishes this layer off.As a result, the underlying chromium, which is withinthe stainless steel, again comes in contact with theO2 of the air and forms a new chrome-oxide layer.This same process is obviously continually repeated.There is also the view that this extreme axial move-
 DynamicDesignIn a dynamic seal design the spring element ismounted in the dynamic (rotating) portion of the seal.
 The various seal and related pump parts all havemanufacturing and installation tolerances, e.g. theretaining ring, the spring(s), the face of the stuffingbox, the shaft, the housing gasket and gland, andtheir positions in relation to the shaft axis.The summary of all these tolerances result in the factthat the stationary face of the seal is effectively notat a right angle to the pump shaft. This results in sealmisalignment that cannot be avoided.
 In a dynamic design where the spring element rotateswith the shaft, the rotating face that is set at an angledue to the previously mentioned tolerances, needs toadjust twice per revolution to keep in contact withthe stationary face. A back and forth movement ofthe seal parts result.
 ment even prevents the chromium from forming theprotective oxide layer at all. Therefore, the stainlesssteel is subject to a continuous so called frettingcorrosion.
 Whatever the case may be, the result is the same.Significant wear takes place resulting in a groove onthe shaft or sleeve. The secondary seal will eitherdevelop a leak or get held up so that the seal facesopen. Seal failure is inevitable.
 Please note that even if the seal is still in perfectworking condition, the customer is now forced to takethe pump or equipment apart in order to replacethe sleeve. The seal itself is now only a small factorin the repair.
 The disturbing fact is that the seal hashad a destructive effect on a pump part(sleeve), which, in most cases, is moreexpensive than the seal itself!
 Fretting corrosion of shaftsor protective sleeves
 Katalog S01-S16 engl_07-02484.qxp 24.10.2007 13:55 Uhr Seite 4
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STATIONARY DESIGN
 StationaryDesignIn a stationary design the spring element is placedin the stationary part of the mechanical seal.
 Even for the stationary design, the previouslymentioned tolerances of the relevant pump andseal components remain the same.
 The main difference is that the spring element com-pensates for the misalignment between the gland andstationary face only once during installation.After this one time adjustment, the seal stands stilland runs without additional axial movements.
 Of course the possibility exists, even with this design,that the seal may “wobble” if working in a pumpwith a bent shaft. Such a remaining but extremelysmall wobbling movement is negligible and in nearlyall cases is compensated for by the elastomer (O-ring)mounted within the seal.
 This contrasts sharply with the dynamic design,in which 2 axial movements per shaft rotation mustoccur to keep the seal faces together.
 Therefore, it is understandable that mechanical sealswith a stationary design are more reliablethan those seals with a dynamic design.
 The success and reliability of this design principle wasproven a long time ago in other equipment andindustries. It has been in use for many years in auto-mobiles, washing machines, aviation, ships, sub-marines, agitators, desulphurization plants, high-speedpumps, etc.
 Stationary designed seals have been used in thepreviously mentioned applications for virtually noother reason than their reliable performance.
 With the use of a stationary mechanical seal design,such as DEPAC Type 191 or 196, there is nodynamic secondary seal on a shaft or sleeve and thusfretting corrosion no longer occurs.
 Existing sleeves can still be used, but nowonly as an anti-corrosion device for steel shafts and /or whenever a pump has been designed in such away that the sleeve also serves as a positioning partfor the impeller.
 DEPAC TYPE 196
 5
 The shaft protective sleeve will no longer serve asa wear part when used with stationary seals, thuseliminating the need for replacement.
 The result is that economic efficiency isimproved and savings are realized byavoiding production shut downs, equip-ment repairs, and eliminating the needto purchase expensive sleeves.
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6ISOINTERNATIONALORGANIZATIONFOR STANDARDIZATION
 DINGERMAN INSTITUTEFOR STANDARDS
 DIN 24960In connection with the INTERNA-TIONAL ORGANIZATION FORSTANDARDIZATION (ISO andtheir standards (ISO 3069), theGERMAN INSTITUTE FOR STAN-DARDS issued standard proposals,under DIN 24960, for mechanical seals.
 These proposals refer to the stuffingbox, main dimensions, specificationsand codes of materials.
 The actual design of the seals is notspecified.
 These standards, however, donot represent today’s techno-logical design knowledge in anyway.
 Therefore the selection of seals, accord-ing to DIN / ISO, sometimes proceedsaccording to outdated data, which oftenleads to early failure of seals and dis-ruption of production.
 The result for the operator is consider-ably more maintenance work thannecessary and naturally costs whichcould have been avoided.
 For this reason we show, in comparisonto DIN, some important criteria whichshould be considered when selectingmechanical seals to reduce down timesand operating costs dramatically.
 Excerpts from DIN 24960
 Single SealForm U
 unbalanced
 Single SealForm B
 balanced
 Double Seal”BACK TO BACK”
 Form Uunbalanced
 Double Seal”BACK TO BACK”
 Form Bbalanced
 Katalog S01-S16 engl_07-02484.qxp 24.10.2007 13:56 Uhr Seite 6
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ISO 3069/DIN 24960
 Mechanical seals are still being specified, manufactured and installed accordingto the pressure “balanced” and “unbalanced” principal
 The use of balanced seals is exclusively referred to with the inclusion of a step onthe sleeve or shaft. Due to these specifications actually a second sleevefor balanced seals are essential. These special sleeves are,however, unnecessary.
 Dynamic designs are still recommended and are even used as a basis formeasurement specifications of stuffing box dimensions.
 DIN specifications still show mechanical seals where the springs are locatedin the pumped media.
 The standard does not mention that many dynamic seals damage the shafts /sleeves which have to be replaced at high cost. Due to this oversight, thenumber of sleeve manufacturers has flourished at the expense of the customer.
 Seals made of several components are still recommended.
 DIN 24960 shows double seals with the absolutely outdated “Back to Back”design.
 The broadening of DIN to DIN 24960 C (cartridge) was drawn up in amost complicated and tedious way.
 According to the norm, the same or similar narrow stuffing boxesare provided for mechanical seals as for mechanical packing.
 To reach an optimal service life, only balanced seals should be used, wheneverpossible. Balanced seals are not more complicated or expensive to produce andshould therefore be available at the same price as unbalanced seals of the sameseries (DEPAC Type 186, 196).
 Balancing can also be achieved by using a stationary design, which doesnot necessitate a stepped sleeve and / or recess on the shaft or sleeve(DEPAC Type 196).
 Stationary seals should always be given priority. The production prices,in most cases, correspond with those of dynamic seals, however, stationary sealsoffer higher operating reliability (DEPAC Type 196). These seals also fit intothose spaces designed for dynamic seals.
 Springs within a slurry media can clog and cause premature failure of the seals.To prevent this, whenever technically possible, we recommend that thespring parts are always arranged outside the pumped media(DEPAC Type 186, 196).
 DEPAC recommends that all seals be chosen in such a way that shafts orprotective sleeves cannot be damaged. The price differences for suchseals will be negligible, but the savings of shafts or sleeves will be enormous.(DEPAC Type 186, 196)
 Wherever possible, for ease of installation and reduction ofinstallation failures, cartridge designs should be used. The higher pricewill only be noticed for the initial installation. The following repairs and sparepart prices will correspond with component seals.
 To reach optimal operating reliability of double seals it is advisable to choosetandem active stationary cartridge seal designs with double pressurebalancing (DEPAC Type 321 series).
 Seen from an economic point of view the DIN specification has made the productionof cartridge seals problematic and therefore uneconomical. DEPAC proves thatcartridge seals can be designed at the utmost up-to-date technology and manufac-tured economically to provide customers with the highest quality at affordable prices(DEPAC Type 321).
 For the best seal performances the seal chamber should be substantially larger.The API 610 / 682 specifications as well as the new ANSI standards haveconsidered this for some time and are therefore today’s trend setters in regardsto technical specifications for mechanical seals.
 DIN 24960
 7DEPAC is one step ahead
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8
 Designation Radial Clearancex Minimum
 AA – AB x = 7,94mm (5/16”)A05 – A80 x = 9,52mm (3/8”)A90 – A120 x =11,11mm (7/16”)
 ANSIAMERICAN NATIONALSTANDARD INSTITUTE
 ASMEAMERICAN SOCIETY OFMECHANICAL ENGINEERS
 1962the first attempt to standardize pumpsfor the chemical process industry wasmade.
 These efforts were summarized by theAmerican Voluntary Standards (AVS).
 1968AVS was revised and confirmedas ANSI.
 1991ASME B73.1 M – 1991 wasintroduced as a revision, which willnow be analyzed.
 ASMEB73.1 M - 1991HORIZONTAL END SUCTIONCENTRIFUGAL PUMPSFOR CHEMICAL PROCESSINDUSTRIES
 Naturally, in these specifications theseal parameters are taken into account.
 Especially positive:
 ASME B73.1 M – 1991 clearly distin-guishes between the installationof packings and of mechanical seals.
 The stuffing box dimensions for pack-ings conform with traditional measure-ments (see fig. 1).
 According to seal requirements, thespaces for installations have grown insize. Sometimes even conical spacesare suggested (see fig. 2 + 3).
 This development of industrial standardsor recommendations are welcomesince they can improve the service lifeof mechanical seals.
 Please note:
 Not all pump manufacturers followthese “Standards”. In fact most manu-facturers, especially the larger ones,do not apply the larger seal chamberswhen supplying mechanical seals.
 Not every detail of the recommendedseal specifications listed in the“Standards” is technically up to date(unbalanced / balanced etc.)
 Fig. 1
 STUFFING BOX for the installation of packings
 Converting packed pumpsto seals
 There are still many old pumps in oper-ation not manufactured in accordancewith these latest recommendations.Even the large pump manufacturersstill supply seals with stuffing boxesdesigned for packings.
 There are also many pumps operatingwith packings as sealing elements,which the operators would like to con-vert to seals.
 Therefore, please take into considerationthat seals produced for a seal chamberwith a cross section of 19,05 mm(3/4”) can certainly not be used instuffing boxes with a cross sectionof 7,94 mm (5/16”) or visa versa.While choosing a mechanical seal,please compare the equipment dataaccordingly.
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9
 ANSI /ASME B73.1 M .....
 Environmental controls,Plan numbers
 Environmental controls are referred toin the ANSI Standard as Plan-numbers.The ANSI / ASME standards list aseries of Plan-numbers which areessential for seal applications and per-formance.
 The use of one or more Plan-numbercan often extend the service life ofmechanical seals drastically.For a specific seal application theconsideration of various Plan-numbersmight be necessary. (Details seepage 10, 11).
 Applications
 The industry requests service lifeimprovements of seals to avoid costlymaintenance work and shut downs.However, often the same industry is notwilling to choose the proper seal designand necessary Plan-numbers so thata longer service life can actually beachieved. It would be desirable if thisattitude would change.
 Fig. 2
 Fig. 3
 Designation Radial Clearancex Minimum
 AA – AB x =19,05 mm (3/4”)A05 – A80 x =22,22 mm (7/8”)A90 – A120 x =25,40 mm (1.0”)
 SEAL CHAMBER for mechanical seal installations
 Conical Chamber
 Cylindrical Chamber
 DEPAC TYPE 301 ANSI
 A STEP IN THE RIGHT DIRECTION!
 DEPAC offers more!
 With the high technological standardof DEPAC seal designs, especially withthe stationary sealing principle, therequirements of the standards aremore than satisfied.
 DEPAC offers many advantages whichexceed the standards. These featuresincrease reliability and economic effi-ciency of mechanical seals considerably.
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10ASME and API recommendations contain a wide rangeof applications and Plan-numbers. With the use ofDEPAC’s high technology and high quality standard ofseals, a lot of Plan-numbers are either obsolete orirrelevant. Therefore, only the most important onesare listed here.
 RECIRCULATION FLUSHING
 Recirculation flushing is only recommended forapplications where pumping is performedin the vicinity of the liquid’s boiling point.The danger here is that the additional frictional heatcauses the medium to evaporate between the sealfaces, causing the seal to run dry and subsequentlyfail.
 With this plan system the pressure in the seal chamberwill be increased. The danger that the volatile mediumevaporates is drastically reduced.
 Customers can of course use DEPAC seals also withother PLAN-No.’s. For an overall evaluation of allPLAN-No.’s, which will help to increase the servicelife of mechanical seals, we refer to ASME and APIrecommendations.
 The flush should never be introduced perpendicular tothe shaft axle, but always in a tangential oraxial manner. A base ring should be used as a throttlebush in the seal chamber and the recirculation lineshould be cooled.
 FLUSHING FROM AN ALTERNATIVESOURCE
 Flushing from an alternative source should, if at allpossible, be used to keep a problematic pumpedmedium (e.g. abrasive solids) out off the sealchamber. The flush medium, which replaces thepumped medium in the seal chamber, should be acool, clean and lubricating liquid, which is compatiblewith the pumped medium.
 The flush should always be introduced tangentiallyor axially to the shaft, but never perpendicular to
 the shaft. It should also be introduced at a higherpressure (1 to 2 bar / 15 to 30 PSI) than the pumppressure in the stuffing box or seal chamber.
 Depending on the seal size, the flow of the flush canbe reduced to 3 and 10 l/hr (1 to 3 Gall./hr) whenusing a DEPAC seal. A base bushing and a flowmeter will help reach and control the amount offlush needed.
 QUENCH
 For crystallizing media, DEPAC usually recom-mends a quench of low pressure steam. In rare appli-cations involving low temperatures at the seal faces,dry air or nitrogen can also be applied as a quenchto prevent icing.
 Steam is applied to the atmospheric side of the sealto keep all dynamic parts of the seal moist and warm.This prevents crystals from forming, and those crystalsalready developed are either dissolved or are removedby the steam from the seal faces. Hard faces should
 be used in all of these applications. Due to the gluingeffect of some crystals, Silicon Carbide is often notsuitable. With the possible sticking effect of the crys-tals, Silicon Carbide faces can break at the retainerpins when starting the pump. Tungsten Corbide wouldbe recommended for those applications.
 It should be confirmed that steam is compatible withthe pumped medium and does not cause unwantedchemical reactions. Additional quench sealing devicescan be applied to the atmosphere if needed.
 ANSI APIPLAN-Nr. 7311 Nr. 1, 11
 Recirculation Flushing
 ANSI APIPLAN-Nr. 7362 Nr. 62
 Quench(in general we only recommend steam or gas)
 ANSI APIPLAN-Nr. 7332 Nr. 32
 Flushing from an alternative source
 Plan-numbers formechanical seals
 Katalog S01-S16 engl_07-02484.qxp 24.10.2007 13:56 Uhr Seite 10
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11
 DOUBLE SEALS with barrier fluid
 In special cases where the medium is not allowed,under any circumstances, to come in contact with theatmosphere, it is necessary that the barrier liquidpressure be higher than that in the stuffingbox or seal chamber. A pressure of 1 to 2 bar(15 to 30 PSI) more than the seal chamber pressureof the pump / equipment is in most cases sufficient.
 In any case, only seal designs should be used wherethe seal faces remain closed, even if the barrier pres-sure should fail due to process or plant related reasons.
 Therefore, it is recommended that all seals aredouble pressure balanced. This assures notonly optimal process safety but also the mostreliable service life.
 DOUBLE SEALS with Thermosyphon-system
 When using double seals it is necessary to have abarrier fluid between the two seals in order to lubri-cate and cool the outer seal. This effect can beaccomplished by using a Thermosyphon system.
 It is recommended to keep the barrier fluid at a higherpressure than that of the seal chamber (1 to 2 bar /15 to 30 PSI).
 To ensure good circulation of the barrier fluid, a sepa-rate circulating pump (DEPAC TS 50) should be used toassist with the thermosyphon circulation.
 HEATING / COOLING
 Heating or cooling with a jacket is used when themedium in the seal chamber has to be heated orcooled in order to achieve the best possible servicelife of the seal through temperature control.
 The heating or cooling jacket should be checked ona regular basis to prevent internal calcium depositsfrom forming. These deposits act as insulation andreduce or prevent the heating or cooling effect.
 It is important that, when using this system, a throttlebushing is mounted in the seal chamber to increasethe heating or cooling effect at the seal.
 ANSIPLAN-Nr. C
 Heating / Cooling with cooling chamber
 ANSI APIPLAN-Nr. 7354 Nr. 52, 54
 Barrier fluid for double seals withThermosyphon-System
 ANSIPLAN-Nr. 7352
 Barrier fluid for double seals
 ANSI / ASME B73.1 M ..... API 610 / 682PLAN-NUMBERS FORMECHANICAL SEALS
 filling
 inspection glass
 reservoir
 if specified
 drainage
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12API “American PetroleumInstitute”API is a part of ANSI “American National StandardInstitute”. API describes, outlines and recommendsvarious fundamental criteria of pumps for the petroleumindustry. In general, these standard proposalsare, at this time, the best for design fea-tures and application requirements ofmechanical seals. Even though they are intendedfor the petroleum industry, they are also most suit-able and applicable in all other industries.
 In particular, API indicates that the costs of leakage,sleeve wear, down time and length of service life ofequipment using mechanical seals should be takeninto account considerably more than the purchaseprice of a seal.
 It is pointed out that these extensive API proposalsare not necessarily binding for the customer, but canbe used as modern basis for purchasing seals.Therefore, no supplier is excluded even if the APIcriterion is not met. The authors of API thought itimportant that while purchasing or selecting seals,up to date knowledge and technology should be con-sidered to the advantage of the user.
 This file of standard suggestions contains over 120pages. Therefore, it is understandable that only someof the many details can be mentioned here.
 A few important details, that are recommended andapplicable also to general industries are as follows:
 ● Large sealing chambers
 ● Preference for stationary seal designs
 ● Tandem active double seals
 ● Pressure balance
 ● Preference for cartridges
 ● Slotted glands
 ● Additional safety seals
 ● Springs and bellows of Hastelloy Cmaterial
 ● SiSiC reaction bounded silicon carbide(DEPAC SC) as standard and SSICsintered silicon carbide (DEPAC SSIC)for special use only
 ● Tungsten carbide with nickel binder(DEPAC TC)
 ● To seal media containing solids theface combination SiSiC (DEPAC SC)versus tungsten carbide (DEPAC TC)should be preferred
 Out of the few above mentioned recommendations,it is obvious that DEPAC’s first developments ofstationary seals, that DEPAC brought to the market inthe early 80’s, were at that time very far advanced.Today the internationally respected API specificationsstill recommend DEPAC’S long standing designphilosophy as industry standards.
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13
 API 610 / 682
 SINGLE-STATIONARY
 DOUBLE-TANDEM
 BI – Barrier fluid IN 1/2" NPT
 BO – Barrier fluid OUT 1/2" NPT
 D – Drain 3/8" NPT
 F – Flush 1/2" NPT
 Q – Quench 3/8" NPT
 Basic Design criteria withrecommendation of connections
 Katalog S01-S16 engl_07-02484.qxp 24.10.2007 13:56 Uhr Seite 13
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14The ideal liquid will not affect the performance of the sealin a negative way. It should be cool, clean and lubricating.Under these conditions, any stationary seal can achieve areliable and good service life. Unfortunately, there are onlya few “ideal” media. Therefore, it must be considered howthe various characteristics of liquids will have a negativeeffect on the seal. Then the decision can be made how tofeasibly avoid difficulties at the seal, change the character-istics of the liquids, or at least minimize the effects on theseal significantly.
 Plan numbers
 To achieve these objectives the following help in formof environmental controls, “Plan numbers”, (see also pages10 and 11) are readily available:
 PLAN numbers ANSI API
 Recirculating flushing No. 7311 No. 11
 External flushing No. 7332 No. 32
 Quench No. 7362 No. 62
 Double seal withbarrier fluid No. 7352
 Double seal withthermosyphon-system No. 7354 No. 52, 54
 Heating / cooling No. C
 Liquids / Mediums
 To make the selection procedure simple, only 9 differentmedia characteristics or equipment criteria have to beconsidered:
 1) Solids
 2) Crystallizing
 3) Sticking / hardening
 4) Vaporizing / gaseous
 5) Extreme temperatures
 6) Dangerous / hazardous
 7) High pressures
 8) Aggressive chemicals
 9) Special conditions of the machinery
 1) Mediums containing solids
 If a medium contains solids but is otherwise chemicalneutral, cool and lubricating, then it is irrelevant what thename of the medium or the solids are. What is crucialis that the solids may penetrate the seal faces and subse-quently destroy them.
 a) FLUSHING PLAN No. 7332 with basebushing
 Despite other criteria, it is a basic requirement tokeep the solids away from the seal.
 An external flushing with Plan number 7332 incombination with a base bushing should beused. For face materials, wear resistant materials(e.g. silicon carbide / tungsten carbide) should beselected. If, despite the small amount of barrier fluidrequired (3 to 10 ltr./hr., 1 to 3 Gall./hr.), noneis available or prohibited in the process, then only adouble seal can be used.
 b) DOUBLE SEAL PLAN No. 7352 / 7354Tandem active double pressure balancing and higherbarrier fluid pressure should be specified.
 c) If case a) and b) are not possible then a single sealwith hard faces is the last alternative. If so, thenone must accept a shorter and uncontrollableservice life.
 2) Crystallizing medium
 With crystallizing media it is also irrelevant what the nameof the fluid is, it is important only why or how it crystal-lizes.
 Fluids can crystallize, for example, if they come in contactwith the atmosphere or when the temperature changes.If this happens, crystals will develop at the atmosphericside of the seal faces. At this point the crystals build upand push the faces apart, causing the seal to fail.
 THE PROBLEMThere is seemingly an endless list ofchemicals and media, which have to besealed. A typical question the customerasks the seal manufacturer is: “what orwhich seal is recommended for theproduct “XYZ”?
 No seal manufacturer can possibly knowall media and medium variations. Nevertheless, manyseal manufacturers want to impress customers and publishlong lists of chemicals with corresponding seal recommen-dations.
 This, however, is completely irrelevant and even dangerousto the end-user, since a 10 % change in concentration or atemperature difference of 10 °C can produce a completelynew behavioral pattern of the media, which in turn canhave an adverse effect on the performance of the seal.
 It must also be recognized that there are innumerableblending possibilities or additives, which can result in adramatic change in the behavioral pattern of the basicchemical.
 How can a seal manufacturer possibly give a generalrecommendation to the end user without knowing all theindividual criteria of the liquid to be sealed as well asthe pumping process and procedures?
 This is practically impossible!
 How can the end user be helped in making his ownselection of the proper seal or materials?
 THE SOLUTIONFirst, due to its reliability, a stationarymechanical seal should be chosen.Then the right materials and Plan numbersare to be selected which enable the sealto survive in the medium and reach the properservice life.
 DEPAC takes a new direction to simplify the additionalselection process and this is that the criteria should beevaluated according to the general behavior of the variousliquids.
 Therefore, the question is not which liquidneeds to be sealed, but rather what cha-racteristics does the liquid have and howdo they affect the seal?
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SELECTION OF MECHANICAL SEALS AND ENVIRONMENTAL CONTROLS
 The most important principle for crystallizing media is thatfor all sealing faces in contact with the medium, hard anddurable materials such as Tungsten Carbide and Siliconcarbide must to be used. Brittle materials, e.g. siliconcarbide, should however, despite their hardness, be avoidedif the crystals have also some bonding or sticking effect.
 To avoid the opening of the faces due to the formation ofcrystals, one of the following possibilities can be selected.
 a) FLUSHING PLAN No. 7332 withbase bushing
 In this case the crystallizing liquid in the sealchamber is replaced by a non crystallizing liquidflush (3 to 10 Ltr/hr., 1 to 3 Gall./hr.).
 b) QUENCH (steam) PLAN No. 7362
 A warm and moist atmosphere is introduced to theoutside of the seal face by the use of low-pressuresteam. This will prevent the formation of crystals,or in the case of already formed crystals the steamwill flush them away.
 c) DOUBLE SEAL PLAN No. 7352, 7354
 If a) and b) are not possible or allowed, the possi-bility of using a double seal should be evaluated.
 d) Are a) to c) not feasible, again only a single seal canbe used with hard faces. No optimal or pre-dictable service life, however, can be achieved.
 3) Sticking / Hardening fluids
 The name of the medium is again irrelevant, what isimportant however, is how and why sticking and hardeningof the medium takes place.
 If a medium hardens due to contact with the atmosphereor when the temperature changes, one has to make surethat the seal does not come in contact with the atmosphereor a certain temperature is kept.
 To achieve this, there are the following possibilities:
 a) FLUSHING PLAN No. 7332 withbase bushing
 Also in this case this plan number can be applied,which is always the ideal choice for the seal.
 b) DOUBLE SEAL PLAN No. 7352 / 7354
 The barrier fluid used for the double mechanical sealshould be at a higher pressure than the medium pres-sure in the seal chamber. The barrier fluid separatesthe atmosphere from the inner seal, which is in con-tact with the pumped medium. The temperature of thebarrier fluid can also be controlled if needed.
 c) HEATING / COOLING PLAN No. C,QUENCH PLAN No. 7362
 If for example, temperature changes cause the mediumto stick or harden, one has to make sure that thetemperature at the seal is controlled in such a waythat sticking and hardening becomes impossible.Here Plan No. C is recommended.
 In any case, tungsten carbide faces have to be used.This is because residue of the sticky medium between theseal faces bond the faces together. Brittle materials suchas silicon carbide do not resist the torsion stresses andoften crack at the retainer pins, especially with repeatedstart-ups of the pump or equipment.
 If there are other reasons for sticking and hardening, theplan numbers have to be assessed and chosen accordingly.
 4) Evaporating or gaseous media
 The temperature has to be lowered or a cool, lubricatingand clean liquid applied to the seal. The alternatives are:
 a) FLUSHING PLAN No. 7322 withbase bushing
 b) HEATING / COOLING PLAN No. C
 c) DOUBLE SEAL PLAN No. 7352 / 7354
 5) Media at extreme temperatures
 The alternatives are repeated:
 a) FLUSHING PLAN No. 7322 withbase bushing
 b) DOUBLE SEAL PLAN No. 7352 / 7354
 c) SPECIAL SEALS
 Special seals can be developed and offered by theseal manufacturer after discussing all relevant orrequired details with the customer.
 In all cases, seal materials, especially those of the sec-ondary seals eg. O-Rings, must be chosen according to theoperational temperature, which includes the frictional heat.
 6) Hazardous Media
 The operator should always know the level of dangerinvolved with a medium pumped. There are general direc-tives, statutory orders and by-laws that must be followedto determine what is hazardous, for example in Germanythe „TEA-Luft“. In those cases the customer or OEM has toconsider which logical and statutory directives are suitableto ensure maximum protection of man, animal and environ-ment.
 The consideration always has to focus on ensuring thatno hazardous medium can get into the environment.
 It is possible to avoid the use of a seal completely by usingan electro-magnetic pump. However, this has its disadvan-tages. Electro-magnetic pumps have very high powerconsumption and cannot be used in every media. They arealso not available in all sizes.
 If mechanical seals are to be used, a DOUBLE SEALwith PLAN No. 7352 or 7354 must be applied.
 7) Media with extreme pressure
 For this application either a specially designed sealmust be offered, or one considers the use of aDOUBLE SEAL to achieve a step by step reductionof the pressure from the seal chamber to the atmosphere(PLAN No. 7352 or 7354).
 8) Extremely aggressive chemicals
 First of all it is important to choose materials that areresistant to the specific medium. Otherwise the selectionof Plan No. follow the above described criteria.
 9) Special machinery
 For machines with either high shaft speeds, large shaftdiameters or large shaft movements the seals should beselected accordingly (e.g. DEPAC Type 325/365).When conditions are too extreme and standard seals arenot sufficient, then special seal designs become necessary.
 All media to be sealed by mechanical seals fallinto one of the above described criteria or acombination of them. In case there is a combi-nation, each criteria has to be consideredseparately. The result is not only the correctmechanical seal but also the required environ-mental controls.
 15
 Katalog S01-S16 engl_07-02484.qxp 24.10.2007 13:56 Uhr Seite 15

Page 17
						

16
 In these industries, a large range ofsealing problems exists, which demandspecially designed mechanical seals.
 For most applications DEPAC offers astandard seal. The remaining applica-tions are individually engineered to pro-vide a custom made solution.This guarantees a high degree ofoperating and processing reliability.
 The following is an example of aspecial custom made solution:
 Application
 A special machine has to be sealedwhere pressurized gas is blown througha hollow shaft into the product foratomization.
 The problem
 For this special application a triple sealhad to be designed.
 The DEPAC solution
 Mechanical Seal Type 320-S-50This seal has three sets of sealing faces.The first set of faces serves to seal thebarrier fluid from the atmosphere.The second set seals the barrier fluidfrom the gas and the third set seals thegas from the medium in the equipment.
 The gas is blown between seal setsNo. 2 and No. 3 at high pressure andthen enters the process through holes inthe seal sleeve and through the hollowshaft.
 DEPAC SPECIAL SEALS for chemical /pharmaceutical industries
 CHEMICAL PROCESSING INDUSTRY
 1 2
 3
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17
 MECHANICAL SEALS AND STATIONARIESFOR PUMPS AND COMPRESSORS
 Type Page
 Stationary faces DS 1 to DS 10 18 – 20
 Glands / adapters 450, 451, 21 – 23500, 501, 510, 520,480, 490
 Component sealsDynamic, unbalanced 159, 159 A, 160, 161 24 – 25
 Dynamic, unbalanced rubber bellows 170, 170 A, 171, 171 A, 26 – 27175 A, B, C, D 28 – 29
 Dynamic, balanced 140, 159 B, C 30 – 31186, 200
 Stationary, balanced 191, 196, 201, 211 32 – 33
 CartridgesSingle, economy 270, 279, 296 34 – 35
 Single, gland with flush and quench connections 301, 309, 311 36 – 37
 Single with safety seals 270 P, 301 P 38 – 39– gland with flush and quench connections 309 P
 Double, with double pressure balancing 321 40 – 41– with barrier fluid circulation support 322, 323
 DIN 24960 C, single 345 42 – 43DIN 24960 C, double 346
 Double, with double pressure balancing 50 – 51– „floating design“ 326, 365
 Mechanical Seals for agitators 370, 371, 372, 373 52 – 53
 ANSI / ASME B73.1 M... Cartridges 301, 322 44 – 45270 ANSI, 301 ANSI323 ANSI
 API 610 / 682 CartridgesSingle 380 46 – 47Double 385
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18DEPAC Stationary parts – Extremely versatile!
 Stationary parts – Materials
 DIN 24960 V Q1 Q2 U2 C SDEPAC CE SSIC SC TC CA CRDS1 ● ● ● ● ●●
 DS2 ● ● ●● ●●
 DS3 ●
 DS4 ● ● ● ●● ●●
 DS6 ● ● ● ●● ●●
 DS7 ● ● ● ●● ●●
 DS8 ● ● ● ●●
 DS9 ● ● ●● ●●
 DS10 ● ● ● ●
 A mechanical seal consists of several compo-nents such as the rotating part, the station-ary part and the gland. The replacementmarket offers, besides the actual seals, avariety of glands in different designs andmeasurements for the equipment in use.
 Taking this into account and to offer thecustomer an alternative to his existing parts,
 DIN 24960 DEPAC DescriptionDesignation Designation
 DIN-face materials position 1/ 2
 B / C CA Carbon Carbon – graphite, resin impregnatedS CR Chrome Chrome castingU2 TC Tungsten carbide Tungsten carbide with Ni binderQ1 SSIC Silicon carbide SSIC, sintered, no free SIQ2 SC Silicon carbide SISIC, reaction bondedV CE Ceramic AL oxide ceramicY1 GFT Glass filled Teflon PTFE glass fiber reinforcedZ TFC Teflon filled ceramic PTFE ceramic composite
 DIN-Secondary seals – Position 3
 P NBR Nitrile elastomerE EPDM Ethylene propylene elastomerV FPM Fluorocarbon elastomerT PTFE PTFE, solidM FEP encapsulated Viton FEP encapsulated Viton
 K KALREZ * / CHEMRAZ ** Perfluoro elastomer
 *TM DuPont / ** TM Greene Tweed
 DEPAC offers a large range of stationaries.The selection of an optimal mechanical sealasks for a corresponding selection of theright stationary.
 After the selection of the optimal stationary,it is then possible to select a new gland oradapter, which are listed on page 21 to 23.
 ● standard●● special parts
 special parts ormaterial upon request
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 STATIONARIES DIN 24960
 PLEASE NOTEFor the evaluation of specified installation lengths, forexample L1KU of the DIN 24960, the linear measurementof the chosen mechanical seal should be added to therelevant length of the selected stationary part.
 The stationaries will be supplied with the O-Ring or cup.Standard O-Ring materials are EPDM or VITON and standardcup elastomer is NBR. According to the table, mm partscan be used for indicated inch seals.
 Other measurements can be supplied upon request.
 DIN 24960with slot for anti-rotation pin
 DS 1
 DIN 24960without slot
 DS 2
 DIN 24960without slot
 DS 3
 DIN 24960cup mounted
 DS 4
 MM / INCH
 DS D6 D7 D8 D9 L8 L9 L10 L20
 10 3/8 17,0 21,0 11,0 15,5 7,8 15,0 10,0 6,612 19,0 23,0 13,0 17,5 7,8 15,0 10,0 6,614 1/2 21,0 25,0 15,0 19,5 7,8 15,0 10,0 6,616 5/8 23,0 27,0 17,0 21,5 7,8 15,0 10,0 6,618 27,0 33,0 19,0 24,0 10,2 17,0 11,5 7,520 3/4 29,0 35,0 21,0 26,0 10,2 17,0 11,5 7,522 7/8 31,0 37,0 23,0 28,0 10,2 17,0 11,5 7,524 15/16 33,0 39,0 25,0 30,0 10,2 17,0 11,5 7,525 34,0 40,0 26,0 31,0 10,2 17,0 11,5 7,528 37,0 43,0 29,0 34,0 10,2 17,0 11,5 7,530 39,0 45,0 31,0 36,0 10,2 17,0 11,5 7,532 1 1/4 42,0 48,0 33,0 38,0 10,2 17,0 11,5 7,533 42,0 48,0 34,0 39,0 10,2 17,0 11,5 7,535 1 3/8 44,0 50,0 36,0 41,0 10,2 17,0 11,5 7,538 1 1/2 49,0 56,0 39,0 44,0 11,7 19,0 12,0 9,040 51,0 58,0 41,0 46,0 11,7 19,0 12,0 9,043 54,0 61,0 44,0 49,0 11,7 19,0 12,0 9,045 1 3/4 56,0 63,0 46,0 52,0 11,7 19,0 12,0 9,048 1 7/8 59,0 66,0 49,0 55,0 11,7 19,0 12,0 9,050 62,0 70,0 51,0 57,0 13,7 21,0 13,5 9,553 65,0 73,0 54,0 60,0 13,7 21,0 13,5 11,055 2 1/8 67,0 75,0 56,0 62,0 13,7 21,0 13,5 11,060 2 3/8 72,0 80,0 61,0 67,0 13,7 21,0 13,5 11,065 77,0 85,0 66,0 72,0 13,7 21,0 13,5 11,070 2 3/4 83,0 92,0 71,0 77,0 15,6 23,0 15,0 11,375 88,0 97,0 77,0 84,0 15,6 23,0 15,0 11,380 3 1/8 95,0 105,0 82,0 89,0 16,3 23,5 17,0 12,085 3 3/8 100,0 110,0 87,0 94,0 16,3 23,5 17,0 14,090 3 1/2 105,0 115,0 92,0 99,0 16,3 23,5 17,0 14,095 3 3/4 110,0 120,0 97,0 104,0 16,3 23,5 17,0 14,0
 100 4 115,0 125,0 104,0 111,0 16,3 23,5 17,0 14,0
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 STATIONARIES
 DS 7
 DS 6
 DS 9
 DS 10DS 8
 INCH
 DS D10 D11 D13 D14 D15 D16 D17 L11 L12 L13 L14 L16 L19
 1/2 – – 1,094 – – 0,528 1,000 0,252 0,315 – – 0,354 0,3545/8 0,866 1,102 1,219 – – 0,654 1,250 0,346 0,406 0,295 0,335 0,413 0,4413/4 1,161 1,378 1,344 – – 0,776 1,375 0,346 0,406 0,295 0,335 0,413 0,4417/8 1,161 1,378 1,469 – – 0,902 1,500 0,346 0,406 0,295 0,335 0,413 0,441
 1 – – 1,594 1,614 2,087 1,028 1,625 0,374 0,437 – – 0,413 0,4411 1/8 – – 1,876 – – 1,154 1,750 0,374 0,437 – – 0,472 0,4411 1/4 1,661 1,890 2,000 – – 1,276 1,875 0,374 0,437 0,413 0,453 0,472 0,4411 3/8 1,819 2,047 2,125 2,008 2,402 1,402 2,000 0,374 0,437 0,433 0,472 0,472 0,4411 1/2 1,937 2,165 2,250 2,283 2,717 1,528 2,125 0,374 0,437 0,406 0,445 0,472 0,4411 5/8 – – 2,375 – – 1,669 2,375 0,433 0,500 – – 0,472 0,5001 3/4 2,177 2,520 2,500 2,559 3,071 1,791 2,500 0,433 0,500 0,457 0,504 0,472 0,5001 7/8 2,350 2,693 2,625 2,598 3,228 1,917 2,625 0,433 0,500 0,457 0,504 0,472 0,5002 – – 2,750 2,756 3,228 2,043 2,750 0,433 0,500 – – 0,531 0,5002 1/8 2,618 2,969 2,875 2,953 3,701 2,165 3,000 0,500 0,563 0,524 0,571 0,531 0,5632 1/4 – – 3,000 – – 2,291 3,125 0,500 0,563 – – 0,531 0,5632 3/8 – – 3,125 3,346 3,858 2,417 3,250 0,500 0,563 – – 0,531 0,5632 1/2 – – 3,250 – – 2,543 3,375 0,500 0,563 – – 0,630 0,5632 5/8 – – 3,625 – – 2,665 3,375 0,563 0,626 – – 0,630 0,6262 3/4 3,268 3,622 3,750 3,583 4,370 2,791 3,500 0,563 0,626 0,512 0,559 0,630 0,6262 7/8 – – 3,875 – – 2,917 3,750 0,563 0,626 – – 0,630 0,6263 – – 4,000 – – – 3,875 0,563 0,626 – – 0,630 0,6263 1/8 3,701 4,094 4,500 3,858 4,567 3,169 4,000 0,657 0,780 0,591 0,638 0,787 0,7833 1/4 – – 4,500 – – 3,291 4,125 0,657 0,780 – – 0,787 0,7833 3/8 3,945 4,291 4,625 4,094 4,882 3,417 4,250 0,657 0,780 0,583 0,630 0,787 0,7833 1/2 4,142 4,488 4,875 4,331 5,118 3,543 4,375 0,657 0,780 0,583 0,630 0,787 0,7833 5/8 – – 4,875 – – 3,665 4,500 0,657 0,780 – – 0,787 0,7833 3/4 4,394 4,736 5,000 4,488 5,236 3,791 4,625 0,657 0,780 0,622 0,669 0,787 0,7833 7/8 5,125 – – 3,917 4,750 0,657 0,780 – – 0,787 0,7834 4,508 4,854 5,250 4,843 5,629 4,043 4,875 0,657 0,780 0,622 0,669 0,787 0,783
 MM
 DS L17 L18
 10 – 65 10,0 16,070 – 100 19,0 25,0
 INCH
 DS L17 L18
 1 – 2 3/8 0,394 0,6302 3/4 – 4 0,748 0,984
 MM
 DS D10 D11 D13 D14 D15 L13 L14 L16 L19
 10 15,5 19,2 24,60 – – 6,6 7,5 9,0 912 17,5 21,6 27,80 – – 5,6 6,5 9,0 914 20,5 24,6 30,95 – – 5,6 6,5 10,5 11,216 22,0 28,0 30,95 – – 7,5 8,5 10,5 11,218 24,0 30,0 34,15 32,0 46,0 8,0 9,0 10,5 11,220 29,5 35,0 35,70 36,0 48,0 7,5 8,5 10,5 11,222 29,5 35,0 37,30 – – 7,5 8,5 10,5 11,224 32,0 38,0 40,50 – – 7,5 8,5 10,5 11,225 32,0 38,0 40,50 41,0 53,0 7,5 8,5 10,5 11,228 36,0 42,0 47,65 – – 9,0 10,0 12,0 11,230 39,2 45,0 50,80 44,0 56,0 10,5 11,5 12,0 11,232 42,2 48,0 50,80 – – 10,5 11,5 12,0 11,233 44,2 50,0 54,00 49,0 59,0 11,0 12,0 12,0 11,235 46,2 52,0 54,00 51,0 61,0 11,0 12,0 12,0 11,238 49,2 55,0 57,15 58,0 69,0 10,3 11,3 12,0 11,240 52,2 58,0 60,35 60,0 72,0 10,8 11,8 12,0 12,743 53,3 62,0 63,50 63,0 78,0 12,0 13,2 12,0 –45 55,3 64,0 63,50 65,0 78,0 11,6 12,8 12,0 12,748 59,7 68,4 66,70 66,0 82,0 11,6 12,8 12,0 12,750 60,8 69,3 69,85 70,0 82,0 11,6 12,8 13,5 12,753 63,8 72,3 73,05 – – 12,3 13,5 13,5 14,355 66,5 75,4 76,20 75,0 94,0 13,3 14,5 13,5 14,360 71,5 80,4 79,40 85,0 98,0 13,3 14,5 13,5 14,365 76,5 85,4 92,10 90,0 107,0 13,0 14,2 16,0 15,970 83,0 92,0 95,25 91,0 111,0 13,0 14,2 16,0 15,975 90,2 99,0 101,60 94,0 114,0 14,0 15,2 16,0 15,980 95,2 104,0 114,30 98,0 116,0 15,0 16,2 20,0 19,985 100,2 109,0 117,50 104,0 124,0 14,8 16,0 20,0 19,990 105,2 114,0 123,85 110,0 130,0 14,8 16,0 20,0 19,995 111,6 120,3 127,00 114,0 133,0 15,8 17,0 20,0 19,9
 100 114,5 123,3 133,35 123,0 143,0 15,8 17,0 20,0 19,9
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 GLANDS / ADAPTERS
 Glands must be selected according to thechosen or existing stationary part of thecomponent mechanical seal.
 DEPAC offers a complete range of glandsand adapters for various DEPAC stationaries,as well as for already existing ones.
 The market offers an obscure number ofdifferent stationaries. Therefore, it is impos-sible to provide adapters and glands forall existing parts. DEPAC offers adapters andglands, predominantly, for DEPAC stationaries.
 To fit or use DEPAC glands with otherstationeries, their measurements shouldbe checked and compared carefully.
 For cartridge seals, which already have1/4” NPT connections their placement ordirection is not always optimal for the feedlines. Therefore, DEPAC offers an adjustableadapter, Type 480, for easier and morepractical connection possibilities.
 Some cartridge seals from other manufac-turers provide no connection for a flush.
 DEPAC GLANDS / ADAPTERS –A program for all Applications!
 On the other hand, sometimes design fea-tures prohibit flush connections on the glands.In order to also offer flush possibilities inthese instances, DEPAC can supply a specialtangential flush adapter – Type 490, whichis placed between the pump housing andthe seal gland. The special feature of thisadapter is, that it has a single 1/4” NPTconnection which guarantees tangen-tial flushing for either direction ofshaft rotation.
 MATERIAL
 Metals – DIN 1.4571, 316 SS
 SIZES
 Dshaft – 18.....100 mm– 3/4“.....4“
 Other sizes, materials and design variationsupon request.
 With these parts, DEPAC offersoptimal and simple installationpossibilities for all mechanical seals.
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22Adapters● For Stationaries according to DIN 24960
 DS 1, DS 2, DS 3, DS 4● Fits Gland 510
 Glands● For Stationaries according to DIN 24960
 DS 1, DS 2, DS 3, DS 4
 Gland● For Stationary DS7● For Adapters 450 / 451
 Gland● For stationaries DS 6, DS 8
 450 451
 500 501
 510Slots
 520
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23480 1/4” NPT-connection adapter
 1/4” NPT-tangential-flush adapter490
 GLANDS / ADAPTERS
 d L1 L2 L3 L4 L5 a1 a2 S3,0 9,0 17,5 19,5 12,0 16,5 55,0 55,0 12,53,0 9,0 17,5 19,5 12,0 16,5 55,0 55,0 12,53,0 9,0 17,5 19,5 12,0 16,5 55,0 – 12,53,0 9,0 17,5 19,5 12,0 16,5 60,0 60,0 12,53,0 9,0 17,5 19,5 12,0 16,5 60,0 60,0 12,53,0 9,0 17,5 19,5 12,0 16,5 63,0 63,0 12,53,0 9,0 17,5 19,5 12,0 16,5 63,0 63,0 12,53,0 9,0 17,5 19,5 12,0 16,5 68,0 68,0 12,53,0 9,0 17,5 19,5 12,0 16,5 68,0 68,0 12,53,0 9,0 17,5 19,5 12,0 16,5 68,0 68,0 12,54,0 10,0 18,5 20,5 12,0 17,5 80,0 80,0 14,74,0 10,0 18,5 20,5 13,0 17,5 80,0 80,0 14,74,0 10,0 18,5 20,5 13,0 17,5 82,0 85,0 14,74,0 10,0 18,5 20,5 13,0 17,5 82,0 85,0 14,74,0 10,0 18,5 20,5 13,0 17,5 88,0 90,0 14,74,0 10,5 19,0 21,0 13,0 18,0 88,0 90,0 14,74,0 10,5 19,0 21,0 14,0 18,0 96,0 106,0 14,74,0 10,5 19,0 21,0 14,0 18,0 96,0 106,0 14,74,0 10,5 19,0 21,0 14,0 18,0 96,0 106,0 14,74,0 10,5 19,0 21,0 14,0 18,0 110,0 110,0 17,54,0 10,5 19,0 21,0 15,0 18,0 110,0 119,0 17,54,0 11,5 20,0 22,0 15,0 19,0 110,0 119,0 17,54,0 11,5 20,0 22,0 15,0 19,0 122,0 122,0 17,54,0 12,0 20,5 22,5 16,5 19,5 130,0 126,0 17,54,0 12,0 20,5 22,5 16,5 19,5 130,0 134,0 17,54,0 12,0 20,5 22,5 16,5 19,5 142,0 142,0 21,54,0 12,0 20,5 22,5 16,5 19,5 142,0 142,0 21,54,0 12,0 20,5 22,5 22,0 16,5 19,5 152,0 21,5
 INCH
 DS D3 D8 D9 D11 L4 L5 a1 S3/4 2,087 0,827 1,344 3,937 0,472 0,650 2,165 0,4927/8 2,087 0,984 1,469 3,937 0,472 0,650 2,165 0,492
 1 2,283 1,102 1,594 4,134 0,472 0,650 2,362 0,4921 1/8 2,402 1,220 1,876 4,331 0,472 0,650 2,480 0,4921 1/4 2,402 1,339 2,000 4,331 0,472 0,650 2,480 0,4921 3/8 2,598 1,457 2,126 4,724 0,472 0,650 2,677 0,4921 1/2 3,071 1,614 2,250 5,118 0,472 0,689 3,150 0,5791 5/8 3,071 1,732 2,376 5,118 0,512 0,689 3,150 0,5791 3/4 3,150 1,890 2,500 5,512 0,512 0,689 3,228 0,5791 7/8 3,386 2,008 2,626 5,906 0,512 0,689 3,465 0,5792 3,386 2,087 2,750 5,906 0,512 0,709 3,465 0,5792 1/8 3,701 2,244 2,876 6,299 0,551 0,709 3,780 0,5792 1/4 3,701 2,362 3,000 6,299 0,551 0,709 3,780 0,5792 3/8 3,701 2,480 3,126 6,299 0,551 0,709 3,780 0,5792 1/2 4,252 2,598 3,250 6,693 0,551 0,709 4,331 0,6892 5/8 4,252 2,717 3,626 6,693 0,591 0,709 4,331 0,6892 3/4 4,252 2,874 3,750 6,693 0,591 0,748 4,331 0,6892 7/8 4,724 2,992 3,876 7,087 0,591 0,748 4,803 0,6893 5,039 3,110 4,000 7,087 0,591 0,748 5,118 0,6893 1/8 5,039 3,386 4,500 7,874 0,650 0,768 5,118 0,6893 1/4 5,039 3,386 4,500 7,874 0,650 0,768 5,118 0,6893 3/8 5,039 3,504 4,626 7,874 0,650 0,768 5,118 0,6893 1/2 5,512 3,701 4,876 8,268 0,650 0,768 5,591 0,8463 5/8 5,512 3,701 4,876 8,268 0,650 0,768 5,591 0,8463 3/4 5,512 3,858 5,000 8,268 0,650 0,768 5,591 0,8463 7/8 5,906 4,055 5,126 8,661 0,650 0,768 5,984 0,8464 5,906 4,134 5,250 8,661 0,650 0,768 5,984 0,846
 MM
 DS D1 D2 D3 D4 D5 D6 D7 D8 D9 D11 D12 D13 D14 R18 44,0 46,0 53,0 33,0 46,5 27,0 33,0 21,0 34,15 100,0 – – – –20 46,0 48,0 53,0 37,0 48,5 29,0 35,0 22,0 35,70 100,0 – – – –22 51,0 53,0 53,0 – – 31,0 37,0 25,0 37,30 100,0 – – – –24 51,0 53,0 58,0 42,0 53,5 33,0 39,0 28,0 40,50 105,0 45,0 58,0 60,0 38,025 51,0 53,0 58,0 42,0 53,5 34,0 40,0 28,0 40,50 105,0 45,0 58,0 60,0 38,028 54,0 56,0 61,0 45,0 56,5 37,0 43,0 31,0 47,65 110,0 48,0 58,0 60,0 38,030 57,0 59,0 61,0 45,0 56,5 39,0 45,0 34,0 50,80 110,0 50,0 65,0 67,0 42,032 59,0 61,0 66,0 50,0 59,5 42,0 48,0 34,0 50,80 120,0 51,0 65,0 67,0 42,033 59,0 61,0 66,0 50,0 59,5 42,0 48,0 37,0 54,00 120,0 51,0 65,0 67,0 42,035 67,0 69,0 66,0 52,0 61,5 44,0 50,0 37,0 54,00 120,0 55,0 65,0 67,0 42,038 67,0 69,0 78,0 59,0 69,5 49,0 56,0 41,0 57,15 130,0 58,0 73,0 75,0 44,040 70,0 72,0 78,0 61,0 72,5 51,0 58,0 44,0 60,35 130,0 60,0 73,0 75,0 44,043 76,0 78,0 80,0 66,0 78,5 54,0 61,0 48,0 63,50 140,0 63,0 80,0 82,0 49,045 76,0 78,0 80,0 66,0 78,5 56,0 63,0 48,0 63,50 140,0 65,0 80,0 82,0 49,048 80,0 82,0 86,0 71,0 82,5 59,0 66,0 51,0 66,70 150,0 68,0 80,0 82,0 49,050 80,0 82,0 86,0 71,0 82,5 62,0 70,0 53,0 69,85 150,0 70,0 80,0 82,0 49,053 92,0 94,0 94,0 76,0 94,5 65,0 73,0 57,0 73,05 160,0 73,0 90,0 92,0 53,055 92,0 94,0 94,0 76,0 94,5 67,0 75,0 60,0 76,20 160,0 75,0 90,0 92,0 53,060 96,0 98,0 94,0 86,0 98,5 72,0 80,0 63,0 79,40 160,0 80,0 98,0 100,0 57,063 96,0 98,0 108,0 88,0 104,5 75,0 83,0 66,0 82,55 170,0 83,0 98,0 100,0 57,065 102,0 104,0 108,0 91,0 107,5 77,0 85,0 69,0 92,10 170,0 85,0 98,0 100,0 57,070 105,0 107,0 108,0 92,0 111,5 83,0 92,0 73,0 95,25 170,0 90,0 110,0 112,0 59,075 112,0 114,0 120,0 95,0 114,5 88,0 97,0 79,0 101,60 180,0 103,0 126,0 128,0 64,080 122,0 124,0 128,0 99,0 116,5 95,0 105,0 86,0 114,30 200,0 108,0 131,0 133,0 66,585 122,0 124,0 128,0 105,0 124,5 100,0 110,0 89,0 117,50 200,0 113,0 136,0 138,0 69,090 128,0 130,0 140,0 111,0 130,5 105,0 115,0 94,0 123,85 210,0 118,0 141,0 143,0 71,595 131,0 133,0 140,0 115,0 133,5 110,0 120,0 98,0 127,00 210,0 123,0 146,0 148,0 74,0
 100 141,0 143,0 150,0 124,0 143,5 115,0 125,0 105,0 133,35 220,0 128,0 151,0 153,0 76,5
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24TECHNICAL DATA
 RANGE OF APPLICATION
 Pressure – 10 bar (150 PSI)Temperature – Elastomer dependantSpeed – 15 m/sec. (3000 FPM)
 SIZES
 Dshaft – 10......100 mm– 3/8".....4"
 MATERIALS
 Metals – DIN 1.4571, 316 SSSprings – DIN 1.4310, Hastelloy CFaces – CA, CE, SC, SSIC, TCO-rings – FPM, EPDM, FEP encaps.,
 – Chemraz, Kalrez, Aflas, etc.Wedges – PTFE, Graphite
 Other sizes, materials or design variationsupon request.
 TYPE 159 ADIN 24960
 ● PTFE (graphite) – wedge● Direction of rotation independent● L1KU-measurements in connection
 with stationaries DS 1 and DS 2
 TYPE 159● PTFE (graphite)-wedge● Direction of rotation independent
 THIS IS CONVINCING!DYNAMIC unbalanced seals are manufac-tured for general applications. Typically, OEMcompanies buy these seals in large quantities.The selection of one or the other designdepends on the preference of the OEM, theapplication and the mounting requirementsof the customer.
 Important to know is that dynamic mechanicalseals with an O-ring or wedge constructioncan damage the shaft through their axialmovement. Therefore these seals should onlybe used in connection with shaft protectingsleeves.
 Mechanical seal designs containing multiplesprings guarantee a more even face load,avoiding unnecessary vibrations within theequipment.
 Stepped sleeves make the positioning of sealseasier. If this is not possible, retainer ringsset screwed to the shaft / sleeve are used forproper positioning.
 As far as technically possible, stationary facesshould be flexibly mounted to dampen generalshock and vibrations within the equipment.This should preferably be done with an elas-tomer (O-Ring, cup, etc.).
 DEPAC ADVANTAGES● Wide range of applications
 ● Low costs
 ● Use with different stationaryfaces possible
 ● Wide range of materials
 ● Short installation lengths
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25TYPE 161DIN 24960
 ● Direction of rotation dependent● “clockwise” (right) or “counter clock-
 wise” (left) turning spring available● L1KU measurements in connection with
 stationaries DS 1, 2 and 5
 PLEASE NOTEFor the different stationaries or glands avail-able on the market, DEPAC offers a largevariety of component seals without station-aries to fit these existing parts.
 The suitable DEPAC stationaries and theirmeasurements can be found and selectedon page 18 to 20.
 The standard DEPAC glands and adapters areindicated on page 21 to 23.
 You can obtain O-Ring measurements or their“Dash” numbers by inquiry. This informationis also found in the installation instructionssupplied with the seals.
 unbalancedDYNAMIC
 MM
 DS D1 D2 D3 D4 D7 L1 L2 L3 L4 L1KU
 10 24,2 – – 19,0 21,0 21,0 24,7 – 25,9 32,512 – – – 21,0 23,0 – 24,7 – 25,9 32,514 28,4 24,0 – 23,7 25,0 21,0 27,2 – 28,4 35,015 29,0 – – 24,7 27,0 – 27,2 – 28,4 35,016 30,8 26,0 – 25,7 27,0 19,0 27,2 – 28,4 35,018 33,8 32,0 32,0 30,5 33,0 22,0 27,3 19,5 30,0 37,519 – – – 31,5 35,0 – 27,3 – 30,0 37,520 34,8 34,0 34,0 32,5 35,0 24,0 27,3 22,0 30,0 37,522 35,6 36,0 36,0 34,5 37,0 24,0 27,3 22,0 30,0 37,524 38,8 38,0 38,0 36,5 39,0 25,0 29,8 23,5 32,5 40,025 39,8 39,0 39,0 37,5 40,0 25,0 29,8 26,5 32,5 40,028 43,4 42,0 42,0 41,5 43,0 27,0 32,3 26,5 35,0 42,530 46,4 44,0 44,0 43,5 45,0 27,0 32,3 26,5 35,0 42,532 49,7 46,0 46,0 45,5 48,0 29,0 32,3 28,5 35,0 42,533 – 47,0 47,0 46,5 48,0 – 32,3 28,5 35,0 42,535 51,3 49,0 49,0 48,5 50,0 29,0 32,3 28,5 35,0 42,538 54,5 54,0 54,0 54,5 56,0 29,0 33,3 33,5 36,0 45,040 59,6 56,0 56,0 56,5 58,0 35,0 33,3 36,0 36,0 45,043 – 59,0 59,0 59,5 61,0 – 33,3 38,5 36,0 45,045 64,7 61,0 61,0 61,5 63,0 35,0 33,3 39,5 36,0 45,048 67,2 64,0 64,0 64,5 66,0 35,0 33,3 46,0 36,0 45,050 69,6 66,0 66,0 66,5 70,0 35,0 33,8 46,0 38,0 47,553 – 69,0 69,0 69,5 73,0 – 33,8 47,0 36,5 47,555 77,7 71,0 71,0 72,5 75,0 43,0 33,8 49,0 36,5 47,560 82,7 80,0 80,0 80,5 80,0 43,0 38,8 55,0 41,5 52,565 87,7 85,0 85,0 85,5 85,0 43,0 38,8 55,0 41,5 52,570 92,6 90,0 – 90,5 92,0 43,0 44,4 – 48,7 60,075 96,3 95,0 – 95,5 97,0 43,0 44,4 – 48,7 60,080 101,1 104,0 – – 105,0 43,0 43,7 – – 60,085 107,7 109,0 – – 110,0 43,0 43,7 – – 60,090 112,7 114,0 – – 115,0 43,0 48,7 – – 65,095 117,7 119,0 – – 120,0 43,0 48,7 – – 65,0
 100 122,7 124,0 – – 125,0 43,0 48,7 – – 65,0
 INCH
 DS D1 D3 D4 D7 L1 L2 L3 L4 L1KU
 5/8 1,209 – 1,012 1,063 0,748 1,071 – 1,118 1,3783/4 1,339 1,339 1,240 1,378 0,874 1,075 0,866 1,181 1,4767/8 1,465 1,417 1,358 1,457 0,937 1,075 0,866 1,280 1,476
 1 1,587 1,535 1,476 1,575 1,000 1,173 1,043 1,378 1,5751 1/8 1,713 1,654 1,634 1,693 1,063 1,272 1,043 1,378 1,6731 1/4 1,902 1,811 1,791 1,890 1,063 1,272 1,122 1,378 1,6731 3/8 2,028 1,929 1,909 1,969 1,126 1,272 1,122 1,378 1,6731 1/2 2,150 2,126 2,146 2,205 1,126 1,311 1,319 1,417 1,7721 5/8 2,402 2,323 2,343 2,402 1,378 1,311 1,516 1,417 1,7721 3/4 2,528 2,402 2,421 2,480 1,378 1,311 1,555 1,417 1,7721 7/8 2,650 2,520 2,539 2,598 1,378 1,311 1,811 1,417 1,7722 2,776 2,717 2,736 2,874 1,378 1,331 1,850 1,437 1,8702 1/8 3,028 2,795 2,854 2,953 1,693 1,331 1,929 1,437 1,8702 1/4 3,150 3,091 3,091 3,071 1,693 1,528 2,165 1,634 2,0672 3/8 3,276 3,150 3,169 3,150 1,693 1,528 2,165 1,634 2,0672 1/2 3,402 3,346 3,327 3,346 1,693 1,528 2,165 1,634 2,0672 5/8 3,528 – 3,563 3,622 1,693 1,748 – 1,917 2,3622 3/4 3,650 – 3,563 3,622 1,693 1,748 – 1,917 2,3622 7/8 3,776 – 3,760 3,819 1,693 1,748 – 1,917 2,3623 3,839 – 3,760 3,819 1,693 1,748 – 1,890 2,3623 1/8 3,965 – – 4,134 1,693 1,720 – – 2,3623 1/4 4,150 – – 4,331 1,693 1,720 – – 2,3623 3/8 4,276 – – 4,331 1,693 1,720 – – 2,3623 1/2 4,402 – – 4,528 1,693 1,917 – – 2,5593 5/8 4,528 – – 4,724 1,693 1,917 – – 2,5593 3/4 4,650 – – 4,724 1,693 1,917 – – 2,5593 7/8 4,776 – – 4,921 1,693 1,917 – – 2,5594 4,902 – – 4,921 1,693 1,917 – – 2,559
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26TECHNICAL DATA
 RANGE OF APPLICATION
 Pressure – 10 bar (150 PSI)Temperature – Elastomer dependentSpeed – 15 m/sec. (3000 FPM)
 SIZES
 Dshaft – 10 ..... 75 mm– 3/8” ..... 3“
 MATERIALS
 Metals – DIN 1.4301, 1.4571304 SS, 316 SS
 Faces – CA, CE, SC, SSICSprings – DIN 1.4310, 301 SSRubber Bellows – NBR, EPDM, FPM
 Other sizes, materials or design variationsupon request.
 TYPE 170 A● L1KU installation length with
 stationary DS 4
 TYPE 170● short length● available in mm and inch measurements
 THIS IS CONVINCING!
 DEPAC offers, especially for the OEM market,a complete, cost efficient, very interestingseal program with rubber bellows design.
 The different Types are designed for usein various installation spaces.
 The use of rubber bellowshas many advantages:
 ● Premounted rotating unit● No sticking or hang up of O-Rings● No fretting of shafts / sleeves● Optimal shock and vibration dampening
 All the shown DEPAC seal variations can alsobe used with different DEPAC stationaries.Typically DEPAC offers the stationary DS 4 asstandard. Please note that other stationarieschange the installation length.
 Use this cost effective seal alter-native, especially when alarge number of seals are needed!
 DEPAC ADVANTAGES
 ● Premounted rotating unit
 ● Direction of rotationindependent
 ● Wide range of applications
 ● Low cost
 ● For short and DIN installationlength
 ● No shaft or sleeve wear
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27
 INCH
 DS D1 L1
 3/8 0,886 0,5711/2 0,984 0,5915/8 1,122 0,6693/4 1,457 0,8467/8 1,457 0,846
 1 1,673 0,9061 1/8 1,929 1,0431 1/4 2,106 1,0831 3/8 2,244 1,1221 1/2 2,323 1,1811 5/8 2,579 1,1811 3/4 2,677 1,1811 7/8 2,776 1,2012 2,913 1,2012 1/8 3,189 1,3782 1/4 3,366 1,4572 3/8 3,484 1,4962 1/2 3,681 1,5752 5/8 3,799 1,5752 3/4 3,917 1,5752 7/8 4,213 1,5753 4,213 1,575
 SPECIAL DESIGN
 on request
 Example 1
 Example 2
 PLEASE NOTEFor a good fit of the rubber bellow, theshaft or sleeve surfaces should not be toosmooth or polished.
 For easier installation, use soapy water(no oil or grease) as a lubricant.
 For the Type 170 in inch sizes, the sta-tionaries are normally chosen in accordancewith the existing or predetermined installationmeasurements. The appropriate measure-ments for L2 and D7 can be found in thetable for stationaries on pages 19 to 20.
 unbalancedDYNAMICRUBBER BELLOWS
 MMDIN DIN
 DS D1 D7 L1 L2 L3 L1KU
 10 22,5 21,0 14,5 21,0 25,9 32,512 25,0 23,0 15,0 21,6 25,9 32,514 28,5 25,0 17,0 23,6 28,4 35,016 28,5 27,0 17,0 23,6 28,4 35,018 32,0 33,0 19,5 27,0 30,0 37,520 37,0 35,0 21,5 29,0 30,0 37,522 37,0 37,0 21,5 29,0 30,0 37,524 42,5 39,0 22,5 30,0 32,5 40,025 42,5 40,0 23,0 30,5 32,5 40,028 49,0 43,0 26,5 34,0 35,0 42,530 49,0 45,0 26,5 34,0 35,0 42,532 53,5 48,0 27,5 35,0 35,0 42,533 53,5 48,0 27,5 35,0 35,0 42,535 57,0 50,0 28,5 36,0 35,0 42,538 59,0 56,0 30,0 39,0 36,0 45,040 62,0 58,0 30,0 39,0 36,0 45,043 65,5 61,0 30,0 39,0 36,0 45,045 68,0 63,0 30,0 39,0 36,0 45,048 70,5 66,0 30,5 39,5 36,0 45,050 74,0 70,0 30,5 40,0 38,0 47,553 78,5 73,0 33,0 44,0 36,5 47,555 81,0 75,0 35,0 46,0 36,5 47,560 88,5 80,0 38,0 49,0 41,5 52,565 93,5 85,0 40,0 51,0 41,5 52,570 99,5 92,0 40,0 51,3 48,7 60,075 107,0 97,0 40,0 51,3 48,7 60,080 112,0 105,0 40,0 52,0 48,0 60,0
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TYPE 175 B● TYPES 175 B, C and D offer different
 installation lengths● The installation length L3 is calculated
 with the use of the stationary DS 6
 TYPE 175 ADIN 24960
 ● L1KU installation length in conjunctionwith stationaries DS 1 and DS 2
 28TECHNICAL DATA
 RANGE OF APPLICATION
 Pressure – 10 bar (150 PSI)Temperature – Elastomer dependentSpeed – 15 m/sec. (3000 FPM)
 SIZES
 Dshaft – 10 ..... 80 mminch sizes on request
 MATERIALS
 Metals – DIN 1.4301, 1.4571304 SS, 316 SS
 Faces – CA, CE, SC, SSICSprings – DIN 1.4310, 301 SSRubber Bellows – NBR, EPDM, FPM
 Other sizes, materials or design variationsupon request.
 THIS IS CONVINCING!
 From the large seal program speciallydeveloped for the OEM market, DEPACoffers a group of seals with a “short-rubber-bellow” design.
 All the shown seal variations can be usedwith different stationaries.
 DEPAC ADVANTAGES
 ● Low costs
 ● Use with various stationaries
 ● For different installationlengths
 ● No shaft or sleeve wear
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29TYPE 175 C● The installation length L5 is calculated
 with the use of the stationary DS 6
 TYPE 175 D● The installation length L7 is calculated
 with the use of the stationary DS 9
 PLEASE NOTEFor a good fit of the rubber bellows theshaft / sleeve surfaces should not be toosmooth or polished.
 For easier installation, use soapy water(no oil or grease) as a lubricant.
 Type 175 is also available in correspond-ing inch sizes. Information and deliveryupon request.
 unbalancedDYNAMICRUBBER BELLOWS
 MM
 DS D1 D2 D3 D7 L1 L2 L3 L4 L5 L6 L7 L1KU
 10 20,0 24,6 19,2 21,0 24,7 25,4 34,4 43,7 52,7 15,9 22,5 32,512 22,0 27,8 21,6 23,0 24,7 25,4 34,4 43,7 52,7 17,4 23,0 32,514 24,0 31,0 24,6 25,0 27,2 25,4 35,9 43,7 54,2 17,4 23,0 35,016 26,0 31,0 28,0 27,0 27,2 25,4 35,9 43,7 54,2 19,1 26,6 35,018 32,0 34,2 30,0 33,0 27,3 25,4 35,9 43,7 54,2 20,6 28,6 37,520 34,0 35,7 35,0 35,0 27,3 25,4 35,9 43,7 54,2 22,1 29,6 37,522 36,0 37,3 35,0 37,0 27,3 25,4 35,9 43,7 54,2 23,6 31,1 37,524 38,0 40,5 38,0 39,0 29,8 25,4 35,9 43,7 54,2 25,1 32,6 40,025 39,0 40,5 38,0 40,0 29,8 25,4 35,9 43,7 54,2 26,6 34,1 40,028 42,0 47,7 42,0 43,0 32,3 33,3 45,3 60,3 72,3 26,6 35,6 42,530 44,0 50,8 45,0 45,0 32,3 33,3 45,3 60,3 72,3 25,1 35,6 42,532 46,0 50,8 48,0 48,0 32,3 33,3 45,3 60,3 72,3 28,6 39,1 42,533 47,0 54,0 50,0 48,0 32,3 33,3 45,3 60,3 72,3 – – 42,535 49,0 54,0 52,0 50,0 32,3 33,3 45,3 60,3 72,3 28,4 39,4 42,538 54,0 57,2 55,0 56,0 33,3 33,3 45,3 60,3 72,3 32,3 42,6 45,040 56,0 60,4 58,0 58,0 33,3 34,0 46,0 60,3 72,3 34,8 45,6 45,043 59,0 63,5 62,0 61,0 33,3 41,2 53,2 71,4 83,4 – – 45,045 61,0 63,5 64,0 63,0 33,3 41,2 53,2 71,4 83,4 39,3 50,9 45,048 64,0 66,7 68,4 66,0 33,3 41,2 53,2 71,4 83,4 44,8 56,4 45,050 66,0 69,9 69,3 70,0 33,8 40,5 54,0 70,7 84,2 45,8 57,4 47,553 69,0 73,1 72,3 73,0 33,8 40,5 54,0 70,7 84,2 – – 47,555 71,0 76,2 75,4 75,0 33,8 40,5 54,0 70,7 84,2 49,0 62,3 47,560 80,0 79,4 80,4 80,0 38,8 40,5 54,0 70,7 84,2 53,0 66,3 52,565 85,0 92,1 85,4 85,0 38,8 49,0 65,0 70,7 86,7 54,3 67,3 52,570 90,0 95,3 92,0 92,0 44,4 49,0 65,0 70,7 86,7 56,3 69,3 60,075 99,0 101,6 99,0 97,0 44,4 52,0 68,0 73,0 89,0 56,3 70,3 60,080 104,0 114,3 104,0 105,0 43,7 56,0 76,0 79,0 99,0 59,3 74,3 60,0
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30TECHNICAL DATARANGE OF APPLICATION
 Pressure – 700 mm Hg (28“ HG) –28 bar (420 PSI)
 Temperature – Elastomer dependentSpeed – 25 m/sec. (5000 FPM)
 SIZES
 Dshaft – 18......100 mm– 1“.......4“
 MATERIALS
 Metals – DIN 1.4571, 316 SSSprings – Hastelloy CFaces – CA, CE, SC, SSIC, TCO-Rings – FPM, EPDM, FEP encaps.,
 Chemraz, Kalrez, Aflas, etc.
 Welded bellows – Hastelloy CWedges – PTFE, Graphite
 Other sizes, materials or design variationsupon request.
 TYPE 186DIN 24960
 ● L1KU-installation length in connectionwith stationaries DS 1, 2 and 3
 ● No fretting of shafts / sleeves● Springs outside the mediums● Hastelloy C springs
 TYPE 140● Outside mounted● Carbon faces with SS reinforcement● Clamped to the shaft / sleeve● No set screws● No metal parts in contact with the
 medium● Springs outside● Hastelloy C springs
 THIS IS CONVINCING!Pressure balanced seals have a lowerface load and therefore lower friction whichin turn results in less wear of the faces.The seal lasts longer.
 If only a small space in the stuffing box isavailable, an outside mounted sealdesign is the solution. Additionally there areno metal parts that come in contact withthe medium. For highly aggressive mediathis seal (Type 140) is an economical alter-native to expensive special alloy seals.
 Welded bellow seal, Type 200, andmulti-spring seal, Type 186, have a selfcleaning effect if used in media containingsolids. Solids cannot build up and thesecondary seal (O-ring) moves “away”from the solids during face wear.
 DEPAC ADVANTAGES● Pressure balanced for longer
 service life
 ● Wide range of applications
 ● Direction of rotationindependent
 ● Types 186/200 also forslurry applications
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31TYPE 159 B● PTFE (graphite) wedge● Step on shaft sleeve is necessary● Springs are within the medium.
 Use in clean media only
 TYPE 200● No fretting of shafts / sleeves● Welded bellows – Hastelloy C
 Self cleaning
 PLEASE NOTEMechanical seals, produced especially forDIN 24960, can most certainly also be usedin all other equipment including open stuff-ing boxes.
 The commonly offered stationary parts,glands, as well as adapters can be foundon page 18 to 22.
 For special requirements DEPAC offersO-Ring seals for larger diameters thanthe standard sizes shown.
 O-Ring measurements or their “Dash”-num-bers can be obtained from DEPAC or one ofour distributing partners. This informationcan also be found in the installation manualsupplied with every seal.
 unbalancedDYNAMIC
 TYPE 159 CDIN 24960
 ● L1KB installation length in conjunctionwith stationaries DS 1, 2 and 5
 MM
 DS L1
 24 – 65 38,070 – 100 41,0
 INCH
 DS L1
 1 – 2 1/2 1,4962 5/8 – 4 1,614
 MMDIN DIN DIN
 DS D1 D2 D5 D6 D7 D8 L2 L5 L6 L1KU L1KB
 18 – 32,0 22,0 36,0 33,0 – 31,8 20,0 – *42,0 45,020 – 34,0 24,0 38,0 35,0 – 31,8 20,0 – *42,0 45,022 – 36,0 26,0 40,0 37,0 – 31,8 20,0 – *42,0 45,024 51,0 38,0 28,0 42,0 39,0 – 31,8 20,0 – *42,0 47,525 52,0 39,0 30,0 44,0 40,0 40,0 31,8 20,0 29,0 *42,0 47,528 55,0 42,0 33,0 47,0 43,0 43,0 32,3 20,0 31,0 42,5 50,030 57,0 44,0 35,0 49,0 45,0 45,0 32,3 20,0 31,0 42,5 50,032 59,0 46,0 38,0 54,0 48,0 47,0 32,3 20,0 31,0 42,5 50,033 60,0 47,0 38,0 54,0 48,0 47,0 32,3 20,0 31,0 42,5 50,035 62,0 49,0 40,0 56,0 50,0 49,2 32,3 20,0 31,0 42,5 50,038 65,0 52,0 43,0 59,0 56,0 53,0 33,3 23,0 32,0 45,0 52,540 67,0 54,0 45,0 61,0 58,0 56,0 33,3 23,0 32,0 45,0 52,543 70,0 57,0 48,0 64,0 61,0 58,0 33,3 23,0 32,0 45,0 52,545 72,0 59,0 45,0 66,0 63,0 58,0 33,3 23,0 32,0 45,0 52,548 75,0 62,0 53,0 69,0 66,0 62,0 33,3 23,0 32,0 45,0 52,550 77,0 65,0 55,0 71,0 70,0 66,0 33,8 25,0 34,0 47,5 57,553 80,0 68,0 58,0 78,0 73,0 68,0 33,8 25,0 34,0 47,5 57,555 82,0 70,0 60,0 80,0 75,0 72,0 33,8 25,0 34,0 47,5 57,560 87,0 78,0 65,0 85,0 80,0 75,0 38,8 25,0 38,0 52,5 62,565 92,0 83,0 70,0 90,0 85,0 84,1 38,8 25,0 38,0 52,5 62,570 97,0 88,0 75,0 95,0 92,0 85,0 44,4 28,0 42,0 60,0 70,075 102,0 93,0 80,0 104,0 97,0 92,1 44,4 28,0 42,0 60,0 70,080 107,0 103,0 85,0 109,0 105,0 99,0 43,7 28,0 42,0 60,0 70,085 112,0 108,0 90,0 114,0 110,0 105,0 43,7 28,0 42,0 60,0 75,090 117,0 113,0 95,0 119,0 115,0 108,0 48,7 28,0 47,0 65,0 75,095 122,0 118,0 100,0 124,0 120,0 114,3 48,7 28,0 48,0 65,0 75,0
 100 127,0 123,0 105,0 129,0 125,0 118,0 48,7 28,0 48,0 65,0 75,0
 * deviates from the Norm
 INCHDIN DIN
 DS D1 D2 D3 D4 D7 D8 L2 L3 L4 L6 L1KU
 1 2,047 – 0,874 1,587 1,575 1,575 – 1,299 0,252 1,142 1,5751 1/8 2,165 1,732 1,000 1,713 1,693 1,693 1,272 1,378 0,311 1,220 1,6731 1/4 2,323 1,811 1,126 1,902 1,890 1,850 1,272 1,378 0,311 1,220 1,6731 3/8 2,441 1,929 1,126 2,028 1,969 1,937 1,272 1,457 0,343 1,220 1,6731 1/2 2,559 2,047 1,252 2,150 2,205 2,087 1,311 1,457 0,343 1,260 1,7721 5/8 2,756 2,244 1,374 2,402 2,402 2,205 1,311 1,772 0,343 1,260 1,7721 3/4 2,835 2,323 1,500 2,528 2,480 2,283 1,311 1,772 0,374 1,260 1,7721 7/8 2,953 2,441 1,626 2,650 2,598 2,441 1,311 1,772 0,374 1,260 1,7722 3,031 2,677 1,752 2,776 2,874 2,598 1,331 1,772 0,374 1,339 1,8702 1/8 3,150 2,756 1,874 3,028 2,953 2,677 1,331 2,047 0,437 1,339 1,8702 1/4 3,425 3,071 2,000 3,150 3,150 2,835 1,528 2,047 0,437 1,339 2,0672 3/8 3,425 3,189 2,126 3,276 3,150 2,953 1,528 2,047 0,437 1,496 2,0672 1/2 3,622 3,268 2,252 3,402 3,346 3,189 1,528 2,047 0,437 1,496 2,0672 5/8 3,819 3,465 2,374 3,528 3,622 3,311 1,748 2,047 0,437 1,496 2,3622 3/4 3,819 3,465 2,500 3,650 3,622 3,346 1,748 2,047 0,437 1,654 2,3622 7/8 4,016 3,661 2,626 3,776 3,819 3,626 1,748 2,047 0,437 1,654 2,3623 4,213 4,055 2,752 3,839 4,134 3,898 1,720 2,047 0,437 1,654 2,3623 1/8 4,213 4,055 2,874 3,965 4,134 3,898 1,720 2,047 0,437 1,654 2,3623 1/4 4,409 4,252 3,000 4,150 4,331 4,134 1,720 2,047 0,563 1,654 2,3623 3/8 4,409 4,252 3,126 4,276 4,331 4,134 1,720 2,047 0,563 1,654 2,3623 1/2 4,606 4,449 3,252 4,402 4,528 4,252 1,917 2,047 0,563 1,850 2,5593 5/8 4,803 4,646 3,374 4,528 4,724 4,500 1,917 2,047 0,563 1,890 2,5593 3/4 4,803 4,646 3,500 4,650 4,724 4,500 1,917 2,047 0,563 1,890 2,5593 7/8 5,000 4,843 3,626 4,776 4,921 4,646 1,917 2,047 0,563 1,890 2,5594 5,059 5,039 3,752 4,902 5,157 4,803 1,917 2,047 0,563 1,890 2,559
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32TECHNICAL DATARANGE OF APPLICATION
 Pressure – 700 mm (28” HG) –30 bar (450 PSI)
 Temperature – Elastomer dependentSpeed – 30 m/sec. (6000 FPM)
 SIZESDshaft – 18 ..... 100 mm
 – 1“ ..... 4“
 MATERIALS
 Metals – DIN 1.4571, 316 SS,Hastelloy C
 Springs – Hastelloy CFaces – CA, CE, SC, SSIC, TCO-Rings – FPM, EPDM, PTFE,
 FEP encaps., Chemraz,Kalrez, Aflas, etc.
 Welded bellows – AM 350, Hastelloy CRolled bellows – Hast. C, Incolloy
 Other sizes, materials or design variationsupon request.
 TYPE 196DIN 24960
 ● Seal with elastomer O-Rings
 TYPE 191● Mechanical seal for any open
 stuffing box● No special gland necessary● Mechanical seal as alternative
 to packing
 THIS IS CONVINCING!
 Stationary seals from DEPAC are allpressure balanced.
 Due to this design with lower face loadand corresponding reduced wear, a reliable,longer service life is offered.
 With all of the shown seal designs DEPACoffers more reliability in every seal applica-tion. Critical applications, such as hot wateror media, which contain abrasives or othersolids, are effectively and economicallysealed with these alternatives.
 Stop sleeve wear and short seal life causedby dynamic, non-pressure balanced seals.
 Use DEPAC stationary seals!
 DEPAC ADVANTAGES
 ● Stationary mechanical sealdesign
 ● No fretting of shafts / sleeves
 ● Pressure balanced
 ● No stepped sleeve for pressurebalancing necessary
 ● Shock and vibration dampenedsecondary faces
 ● Springs outside the media
 ● Direction of rotationindependent
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33TYPE 201DIN 24960
 ● Rolled bellows – Hastelloy C● Alternative with PTFE O-Rings● Temperatures up to 240 °C (460 °F)
 and 20 bar (300 PSI) pressure● Ideal for hot water and chemical
 applications● For slurries or media with solids
 TYPE 211● Welded bellows – Hastelloy C● Alternative with PTFE O-Rings● Pressure up to 25 bar (375 PSI)
 INCHDIN DIN
 DS D1 D2 D3 D4 D6 D7 L1 L2 L3 L4 L1KU
 1 1,654 1,720 2,205 – 1,457 1,693 1,220 0,787 2,008 – 1,6731 1/8 1,732 1,799 2,323 1,732 1,535 1,772 1,220 0,787 2,008 1,575 1,6731 1/4 1,811 1,878 2,402 1,850 1,654 1,890 1,220 0,787 2,008 1,575 1,6731 3/8 1,929 1,996 2,402 1,929 1,732 1,969 1,220 0,787 2,008 1,575 1,6731 1/2 2,126 2,272 2,717 2,087 1,929 2,205 1,319 0,787 2,106 1,654 1,7721 5/8 2,323 2,469 3,071 2,283 2,126 2,402 1,319 0,787 2,106 1,654 1,7721 3/4 2,402 2,547 3,071 2,362 2,205 2,480 1,319 0,787 2,106 1,654 1,7721 7/8 2,520 2,665 3,228 2,559 2,323 2,598 1,319 0,787 2,106 1,654 1,7722 2,717 2,862 3,701 2,677 2,559 2,874 1,417 0,984 2,106 1,732 1,7722 1/8 2,795 2,941 3,701 2,756 2,638 2,953 1,417 0,984 2,205 1,732 1,8702 1/4 2,992 3,335 3,858 2,913 2,835 3,150 1,417 0,984 2,402 1,929 2,0672 3/8 2,992 3,335 3,858 2,913 2,835 3,150 1,417 0,984 2,402 1,929 2,0672 1/2 3,189 3,531 4,094 3,150 3,031 3,346 1,417 0,984 2,402 1,929 2,0672 5/8 3,386 3,728 4,213 3,307 3,268 3,622 1,713 0,984 2,697 2,205 2,3622 3/4 3,386 3,728 4,213 3,307 3,268 3,622 1,713 0,984 2,697 2,205 2,3622 7/8 3,583 4,083 4,567 – 3,465 3,819 1,713 0,984 2,697 – 2,3623 3,976 4,280 4,882 – 3,740 4,134 1,713 0,984 2,697 – 2,3623 1/8 3,976 4,280 4,882 – 3,740 4,134 1,713 0,984 2,697 – 2,3623 1/4 4,173 4,476 5,118 – 3,937 4,331 1,713 0,984 2,697 – 2,3623 3/8 4,370 4,673 5,236 – 4,134 4,528 1,909 0,984 2,894 – 2,5593 1/2 4,370 4,673 5,236 – 4,134 4,528 1,909 0,984 2,894 – 2,5593 5/8 4,567 4,870 5,630 – 4,331 4,724 1,909 0,984 2,894 – 2,5593 3/4 4,567 4,870 5,630 – 4,331 4,724 1,909 0,984 2,894 – 2,5593 7/8 4,764 5,067 5,630 – 4,528 4,921 1,909 0,984 2,894 – 2,5594 4,961 5,264 5,630 – 4,724 5,157 1,909 0,984 2,894 – 2,559
 PLEASE NOTETo avoid axial movement of seals on theshaft / sleeve under pressure conditionsat or above 15 bar (225 PSI), DEPACrecommends drilling the shaft / sleevewhere the set screws are to be tightened.
 Of course, DEPAC seals designed for DIN24960 can also be used with matchingDEPAC adapters or glands in all other openstuffing boxes. It is important to comparethe related dimensions of your equipment.
 Glands and adapters offered by DEPAC canbe found on pages 21 to 23. DEPACalso offers the O-Ring design of mechanicalseals for larger diameters not listed.
 balancedSTATIONARY
 MMDIN DIN
 DS D1 D2 D3 D4 D6 D7 L1 L2 L3 L4 L1KU
 18 31,5 33,8 46,0 – 27,0 33,0 27,0 18,0 45,0 – 37,520 33,5 35,8 48,0 – 29,0 35,0 27,0 18,0 45,0 – 37,522 35,1 37,8 48,0 – 31,0 37,0 27,0 18,0 45,0 – 37,524 37,5 39,8 53,0 – 33,0 39,0 30,0 18,0 48,0 – 40,025 38,5 40,8 53,0 – 34,0 40,0 30,0 18,0 48,0 – 40,028 42,0 43,7 56,0 42,0 37,0 43,0 31,0 20,0 51,0 40,0 42,530 44,0 45,7 59,0 44,0 39,0 45,0 31,0 20,0 51,0 40,0 42,532 46,0 47,7 61,0 47,0 42,0 48,0 31,0 20,0 51,0 40,0 42,533 47,0 48,7 61,0 47,0 42,0 48,0 31,0 20,0 51,0 40,0 42,535 49,0 50,7 61,0 49,0 44,0 50,0 31,0 20,0 51,0 40,0 42,538 54,0 57,7 69,0 53,0 49,0 56,0 33,5 20,0 53,5 42,0 45,040 56,0 59,7 72,0 55,0 51,0 58,0 33,5 20,0 53,5 42,0 45,043 59,0 62,7 78,0 58,0 54,0 61,0 33,5 20,0 53,5 42,0 45,045 61,0 64,7 78,0 60,0 56,0 63,0 33,5 20,0 53,5 42,0 45,048 64,0 67,7 82,0 65,0 59,0 66,0 33,5 20,0 53,5 42,0 45,050 66,0 69,7 82,0 65,0 62,0 70,0 31,0 25,0 56,0 44,0 47,553 69,0 72,7 94,0 68,0 65,0 73,0 31,0 25,0 56,0 44,0 47,555 71,0 74,7 94,0 70,0 67,0 75,0 31,0 25,0 56,0 44,0 47,560 76,0 84,7 98,0 74,0 72,0 80,0 36,0 25,0 61,0 49,0 52,565 81,0 89,7 104,0 80,0 77,0 85,0 36,0 25,0 61,0 49,0 52,570 86,0 94,7 107,0 84,0 83,0 92,0 43,5 25,0 68,5 56,0 60,075 91,0 103,7 116,0 – 88,0 97,0 43,5 25,0 68,5 – 60,080 101,0 108,7 124,0 – 95,0 105,0 43,5 25,0 68,5 – 60,085 106,0 113,7 130,0 – 100,0 110,0 43,5 25,0 68,5 – 60,090 111,0 118,7 133,0 – 105,0 115,0 48,5 25,0 73,5 – 65,095 116,0 123,7 143,0 – 110,0 120,0 48,5 25,0 73,5 – 65,0
 100 121,0 128,7 143,0 – 115,0 125,0 48,5 25,0 73,5 – 65,0
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34TECHNICAL DATARANGE OF APPLICATION
 Pressure – 700 mm (28” HG) –– 28 bar ( 420 PSI)
 Temperature – Elastomer dependentSpeed – 35 m/sec. (7000 FPM)
 SIZES
 Dshaft – 24.....100 mm– 1“.....4“
 MATERIALS
 Metals – DIN 1.4571, 316 SS,Hastelloy C
 Springs – Hastelloy CFaces – CA, CE, SC, SSIC, TCO-Rings – FPM, EPDM, PTFE,
 FEP encaps., Chemraz,Kalrez, Aflas, etc.
 Welded bellows – Hastelloy C, AM 350Rolled bellows – Hastelloy C, Incolloy
 Other sizes, materials or design variationsupon request.
 TYPE 279● Rolled bellows● Alternative with PTFE O-Rings
 TYPE 270● O-Ring design● 1/8” NPT connections for flush and
 quench (up to Ø 70 mm - 2 3/4”)● Extremely short design
 THIS IS CONVINCING!World wide the preference and use ofCartridge seals is ever increasing.
 The simplicity of installation and removal isconvincing. Installation difficulties andmistakes are largely avoided, also makingthis feature a deciding factor. Since wearand spare part costs are the same, totalrunning costs are the same as forcomponent seals.
 DEPAC offers a wide range of cartridgeseals. The various alternatives are basedon the general design details with O-Rings,rolled bellows or welded bellows assecondary sealing devices.
 Most glands are produced using the invest-ment casting method, which combines highaccuracy and excellent surface quality withcost effective production. This results invery competitive sales prices.
 The stationary design principle,which DEPAC developed for theprocess industry in the early ‘80’s,offers the highest reliability in themost difficult seal applications.
 DEPAC ADVANTAGES● 270 gland with 1/8” NPT
 connections for flush and quench(up to Ø 70 mm - 2 3/4”)
 ● Shock and vibration dampenedsecondary faces
 ● Springs outside the media
 ● Direction of rotation independent
 ● Slurry seals
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35TYPE 296● Welded bellows● Alternative with PTFE O-Rings
 Glands● Alternatives
 – Standard – for usualSB-dimensions
 – Large – for larger sealchamber dimensions
 ● 1/8“ NPT flush and quench availablefor Type 270 only
 PLEASE NOTE
 For some exceptionally small pump designs,only very small SB cross sections are avail-able. Therefore, it is essential to compareD1 with the relevant pump dimensions.
 The distance D1 to the SB - ID should beno less than approximately 1 mm (0,039”)in the radius.
 To avoid axial movement of seals on theshaft / sleeve under pressure conditions ator above 15 bar (225 PSI), DEPAC recom-mends drilling the shaft / sleeve where theset screws are to be tightened.
 CARTRIDGESeconomy
 balancedSTATIONARY
 INCH
 DS D1 D2 D3 L1 L2 L3 L4 L5 a s1 1,713 2,362 4,094 1,496 0,748 0,866 1,142 1,260 2,441 0,4921 1/8 1,831 2,362 4,094 1,496 0,748 0,866 1,142 1,260 2,441 0,4921 1/4 1,988 2,559 4,094 1,496 0,748 0,866 1,142 1,260 2,638 0,4921 3/8 2,106 2,677 4,528 1,496 0,748 0,866 1,260 1,260 2,756 0,4921 1/2 2,224 2,874 4,921 1,496 0,748 0,866 1,260 1,260 2,953 0,5791 5/8 2,382 3,071 5,236 1,496 0,748 0,866 1,260 1,260 3,150 0,5791 3/4 2,500 3,110 5,512 1,496 0,748 0,866 1,260 1,260 3,189 0,5791 7/8 2,618 3,228 5,512 1,496 0,748 0,866 1,260 1,260 3,307 0,5792 2,697 3,346 5,512 1,496 0,748 0,866 1,260 1,260 3,425 0,5792 1/8 2,815 3,465 5,906 1,496 0,748 0,866 1,260 1,260 3,543 0,6892 1/4 3,012 3,661 6,102 1,496 0,748 0,866 1,457 1,260 3,740 0,6892 3/8 3,091 3,858 6,299 1,496 0,748 0,866 1,457 1,260 3,937 0,6892 1/2 3,209 3,976 6,469 1,496 0,748 0,866 1,457 1,457 4,055 0,6892 5/8 3,406 4,252 6,693 1,496 0,748 0,866 1,457 1,457 4,331 0,6892 3/4 3,484 4,646 7,087 1,496 0,748 0,866 1,457 1,457 4,724 0,6892 7/8 3,858 4,764 7,480 1,417 1,024 0,906 1,890 1,890 4,843 0,6893 3,937 4,843 7,480 1,417 1,024 0,906 1,890 1,890 4,921 0,6893 1/8 4,134 5,039 7,480 1,417 1,024 0,906 1,890 1,890 5,118 0,6893 1/4 4,252 5,157 8,661 1,417 1,024 0,906 1,890 1,890 5,236 0,8463 3/8 4,331 5,236 8,661 1,417 1,024 0,906 1,890 1,890 5,315 0,8463 1/2 4,528 5,433 8,661 1,417 1,024 0,906 2,047 2,047 5,512 0,8463 5/8 4,606 5,512 8,661 1,417 1,024 0,906 2,047 2,047 5,591 0,8463 3/4 4,724 5,630 8,661 1,417 1,024 0,906 2,047 2,047 5,709 0,8463 7/8 4,921 5,827 8,661 1,417 1,024 0,906 2,047 2,047 5,906 0,8464 4,921 5,827 8,661 1,417 1,024 0,906 2,047 2,047 5,906 0,846
 Flush1/8” NPT
 MM
 DS D1 D2 D3 L1 L2 L3 L4 L5 a s24 43,5 60,0 104,0 38,0 19,0 22,0 38,0 32,0 62,0 12,525 43,5 60,0 104,0 38,0 19,0 22,0 38,0 32,0 62,0 12,528 46,5 60,0 104,0 38,0 19,0 22,0 38,0 32,0 62,0 12,530 48,5 63,0 104,0 38,0 19,0 22,0 38,0 32,0 65,0 12,532 50,0 65,0 104,0 38,0 19,0 22,0 38,0 32,0 67,0 12,533 50,0 65,0 104,0 38,0 19,0 22,0 38,0 32,0 67,0 12,535 53,5 68,0 115,0 38,0 19,0 22,0 38,0 32,0 70,0 12,538 56,5 73,0 125,0 38,0 19,0 22,0 38,0 32,0 75,0 14,740 58,5 73,0 125,0 38,0 19,0 22,0 38,0 32,0 75,0 14,743 61,5 78,0 133,0 38,0 19,0 22,0 38,0 32,0 80,0 14,745 63,5 79,0 140,0 38,0 19,0 22,0 38,0 32,0 81,0 14,748 66,5 82,0 140,0 38,0 19,0 22,0 38,0 32,0 84,0 14,750 68,5 85,0 140,0 38,0 19,0 22,0 38,0 32,0 87,0 14,753 71,5 88,0 150,0 38,0 19,0 22,0 38,0 32,0 90,0 17,555 73,5 90,0 150,0 38,0 19,0 22,0 38,0 32,0 92,0 17,560 78,5 98,0 160,0 38,0 19,0 22,0 38,0 32,0 100,0 17,565 83,5 103,0 165,0 38,0 19,0 22,0 – 37,0 105,0 17,570 88,5 118,0 180,0 38,0 19,0 22,0 – 37,0 120,0 17,575 100,0 123,0 190,0 36,0 26,0 23,0 – 48,0 125,0 17,580 105,0 128,0 190,0 36,0 26,0 23,0 – 48,0 130,0 17,585 110,0 133,0 220,0 36,0 26,0 23,0 – 48,0 135,0 21,590 115,0 138,0 220,0 36,0 26,0 23,0 – 52,0 140,0 21,595 120,0 143,0 220,0 36,0 26,0 23,0 – 52,0 145,0 21,5
 100 125,0 148,0 220,0 36,0 26,0 23,0 – 52,0 150,0 21,5
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36TECHNICAL DATARANGE OF APPLICATION
 Pressure – 700 mm (28” HG) –28 bar (420 PSI)
 Temperature – Elastomer dependentSpeed – 35 m/sec. (7000 FPM)
 SIZES
 Dshaft – 24.....100 mm– 1“.....4“
 MATERIALS
 Metals – DIN 1.4571, 316 SS,Hastelloy C
 Springs – Hastelloy CFaces – CA, CE, SC, SSIC, TCO-Rings – FPM, EPDM, PTFE,
 FEP encaps., Chemraz,Kalrez, Aflas, etc.
 Welded bellows – Hastelloy C, AM 350Rolled bellows – Hastelloy C, Incolloy
 Other sizes, materials or design variationsupon request.
 TYPE 309● Rolled bellows design● Alternative with PTFE O-Rings
 TYPE 301● O-Ring design● Extremely short length● Fits tight SB of 7,94 mm (5/16”)
 cross sections
 THIS IS CONVINCING!From the wide range of cartridge seals,DEPAC offers a series of O-Ring, rolledbellow and metal bellow seals which allhave 1/4” NPT flush and quenchconnections integrated into the gland.
 All designs can be delivered with stan-dard DEPAC glands or variationsfor large seal chamber dimensions.
 Also, in this series, the precision investmentcasting process of the glands offer notonly excellent surface finish but also mosteconomical sales prices.
 DEPAC ADVANTAGES● Glands with 1/4” NPT
 connections for AXIAL FLUSHand QUENCH
 ● Shock and vibration dampenedsecondary face
 ● Springs outside the media
 ● Pressure balanced
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37TYPE 311● Welded bellows design● Alternative with PTFE O-Rings
 Glands● Standard – for conventional
 SB diameters● Large – as alternative for large
 seal chamber dimensions
 PLEASE NOTE
 In some exceptionally small pump designs,only very small SB cross sections are avail-able. Therefore, it is essential to compareD1 with the relevant pump dimensions.
 The distance D1, D3 to the SB-ID shouldbe no less than approximately 1 mm(0,039”) in the radius.
 CARTRIDGESAxial flushing, Quench STATIONARY balanced
 INCH
 DS D1 D2 D3 D4 L1 L2 L3 L4 L5 a s B1 1,575 2,362 1,713 4,094 1,890 0,354 0,945 0,748 0,866 2,441 0,492 4,0941 1/8 1,693 2,362 1,831 4,094 1,890 0,354 0,945 0,748 0,866 2,441 0,492 4,0941 1/4 1,850 2,559 1,988 4,094 1,890 0,354 0,945 0,748 0,866 2,638 0,492 4,0941 3/8 1,969 2,677 2,106 4,331 1,890 0,354 0,945 0,866 0,866 2,756 0,492 4,5281 1/2 2,087 2,874 2,224 4,921 1,890 0,354 0,945 0,866 0,866 2,953 0,579 4,5281 5/8 2,244 3,071 2,382 5,236 1,890 0,354 0,945 0,866 0,866 3,150 0,579 4,9211 3/4 2,362 3,150 2,500 5,512 1,890 0,354 0,945 0,866 0,866 3,228 0,579 5,1181 7/8 2,480 3,150 2,618 5,512 1,890 0,354 0,945 0,866 0,866 3,228 0,579 5,1182 2,559 3,346 2,697 5,512 1,890 0,354 0,945 0,866 0,866 3,425 0,579 5,1182 1/8 2,677 3,465 2,815 5,906 1,890 0,354 0,945 0,866 0,866 3,622 0,689 5,5122 1/4 2,874 3,858 3,012 6,102 1,890 0,354 0,945 1,063 0,866 3,937 0,689 5,7092 3/8 2,953 3,858 3,091 6,299 1,890 0,354 0,945 1,063 0,866 3,937 0,689 5,7092 1/2 3,071 3,976 3,209 6,469 1,890 0,354 0,945 1,063 1,063 4,055 0,689 5,9062 5/8 3,268 4,646 3,406 6,693 1,890 0,354 0,945 1,063 1,063 4,724 0,689 6,2992 3/4 3,346 4,646 3,484 7,087 1,890 0,354 0,945 1,063 1,063 4,724 0,689 6,2992 7/8 3,661 4,764 3,858 7,480 2,126 0,315 1,516 1,181 1,181 4,843 0,689 6,6933 3,740 4,843 3,937 7,480 2,126 0,315 1,516 1,181 1,181 4,921 0,689 6,6933 1/8 3,937 5,039 4,134 7,480 2,126 0,315 1,516 1,181 1,181 5,118 0,689 6,6933 1/4 4,055 5,157 4,252 8,661 2,126 0,315 1,516 1,181 1,181 5,236 0,846 7,6773 3/8 4,134 5,236 4,331 8,661 2,126 0,315 1,516 1,181 1,181 5,315 0,846 7,6773 1/2 4,331 5,433 4,528 8,661 2,126 0,315 1,516 1,339 1,339 5,512 0,846 7,6773 5/8 4,409 5,512 4,606 8,661 2,126 0,315 1,516 1,339 1,339 5,591 0,846 7,6773 3/4 4,528 5,630 4,724 8,661 2,126 0,315 1,516 1,339 1,339 5,709 0,846 7,6773 7/8 4,724 5,827 4,921 8,661 2,126 0,315 1,516 1,339 1,339 5,906 0,846 7,6774 4,724 5,827 4,921 8,661 2,126 0,315 1,516 1,339 1,339 5,906 0,846 7,677
 MM
 DS D1 D2 D3 D4 L1 L2 L3 L4 L5 a s B24 40,0 60,0 43,5 104,0 48,0 9,0 24,0 19,0 22,0 62,0 12,5 –25 40,0 60,0 43,5 104,0 48,0 9,0 24,0 19,0 22,0 62,0 12,5 –28 43,0 60,0 46,5 104,0 48,0 9,0 24,0 19,0 22,0 62,0 12,5 –30 45,0 63,0 48,5 104,0 48,0 9,0 24,0 19,0 22,0 67,0 12,5 –32 47,0 65,0 50,0 104,0 48,0 9,0 24,0 19,0 22,0 67,0 12,5 –33 47,0 65,0 50,0 104,0 48,0 9,0 24,0 22,0 22,0 67,0 12,5 –35 50,0 68,0 53,5 110,0 48,0 9,0 24,0 22,0 22,0 70,0 12,5 –38 53,0 73,0 56,5 125,0 48,0 9,0 24,0 22,0 22,0 75,0 14,7 115,040 55,0 73,0 58,5 125,0 48,0 9,0 24,0 22,0 22,0 75,0 14,7 115,042 57,0 78,0 60,5 133,0 48,0 9,0 24,0 22,0 22,0 80,0 14,7 125,043 58,0 78,0 61,5 133,0 48,0 9,0 24,0 22,0 22,0 80,0 14,7 125,045 60,0 80,0 63,5 140,0 48,0 9,0 24,0 22,0 22,0 82,0 14,7 130,048 63,0 80,0 66,5 140,0 48,0 9,0 24,0 22,0 22,0 82,0 14,7 130,050 65,0 85,0 68,5 140,0 48,0 9,0 24,0 22,0 22,0 87,0 14,7 130,053 68,0 88,0 71,5 150,0 48,0 9,0 24,0 22,0 22,0 92,0 17,5 140,055 70,0 90,0 73,5 150,0 48,0 9,0 24,0 24,0 22,0 92,0 17,5 140,060 75,0 98,0 78,5 160,0 48,0 9,0 24,0 27,0 22,0 100,0 17,5 145,065 80,0 103,0 83,5 165,0 48,0 9,0 24,0 27,0 27,0 105,0 17,5 150,070 85,0 118,0 88,5 180,0 48,0 9,0 24,0 27,0 27,0 120,0 17,5 160,075 95,0 123,0 100,0 190,0 54,0 8,0 38,5 30,0 30,0 125,0 17,5 170,080 100,0 128,0 105,0 190,0 54,0 8,0 38,5 30,0 30,0 130,0 17,5 170,085 105,0 133,0 110,0 220,0 54,0 8,0 38,5 30,0 30,0 135,0 21,5 195,090 110,0 138,0 115,0 220,0 54,0 8,0 38,5 34,0 34,0 140,0 21,5 195,095 115,0 143,0 120,0 220,0 54,0 8,0 38,5 34,0 34,0 145,0 21,5 195,0
 100 120,0 148,0 125,0 220,0 54,0 8,0 38,5 34,0 34,0 150,0 21,5 195,0
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38TECHNICAL DATARANGE OF APPLICATION
 Pressure – 700 mm (28” HG) –28 bar (420 PSI)
 Temperature – Elastomer dependentSpeed – 25 m/sec. (5000 FPM)
 SIZESDshaft – 24.....100 mm
 – 1“......4“
 MATERIALS
 Metals – DIN 1.4571, 316 SS,Hastelloy C
 Springs – Hastelloy CFaces – CA, CE, SC, SSIC, TCO-Rings – FPM, EPDM, PTFE,
 FEP encaps., Chemraz,Kalrez, Aflas, etc.
 Welded bellows – Hastelloy CRolled bellows – Hastelloy C / Incolloy
 Other sizes, materials or design variationsupon request.
 TYPE 301 P●● Gland with 1/4” NPT flush and
 quench connections
 TYPE 270 P●● O-Ring design●● Alternatives
 –– Welded bellows TYPE 296 P–– Rolled bellows TYPE 299 P
 THIS IS CONVINCING!No mechanical seal lasts forever. To increasesealing reliability sometimes double sealshave been installed. However, double sealscannot be considered as “safety” seals,since both seals are installed at the sametime and thus have the same running time.No manufacturer can guarantee that thesecond seal will hold after the first one hasfailed.
 Even the “Disaster Bushings” requiredby the oil industry (API) offer no leakageprotection after a seal failure.
 Through controllable leakage, DEPAC’ssafety seals guarantee a high level ofprocess safety even after a possibleseal failure. The emergency seal can beadjusted to an acceptable leakage rate andoperated until the next planned shut down.In extreme conditions, where a double sealis required, an additional safety seal can beoffered as well.
 The extra charge for a DEPAC safetyseal has no relation to the costsoccurred due to an unscheduled pro-duction shut down!
 DEPAC ADVANTAGE● Adjustable “safety” seal
 ● Cartridge design
 ● Stationary design
 ● Design variations with O-Ring,metal- or rolled bellows
 ● Pressure balanced
 ● Gland – alternatives– Standard gland with or without
 special connections– Gland with 1/4” NPT flush
 and quench connections– Gland for large stuffing box
 dimensions (ANSI)
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MM
 DS L1 L2 L3 L4 L5 L6
 24 – 70 45 28,5 19 56,5 17 2875 – 100 50 34 22 61 23 30
 39TYPE 309 P●● Rolled bellows design
 ●● Alternativewelded bellows Type 311 P
 Glands
 PLEASE NOTE
 In some pumps, only a very short freelength is available from the SB face to thebearing housing. Therefore, it is essentialto compare L1 and L4 with the relatedpump dimensions.
 The distance D1, D2 to the SB-ID shouldbe no less than approximately 1 mm(0,039”) in the radius.
 Alternative designs with larger packing crosssections and / or packing rings are avail-able on request as specials.Double cartridge seals incorporating thisspecial DEPAC safety feature are availableas well.
 For additional protection against wearon the seal sleeve a hard chrome platingof the sleeve is also possible.
 t
 MM
 DS D1 D2 D3 D4 L7 a s24 44,7 43,5 65 104 29 67 12,525 44,7 43,5 65 104 29 67 12,528 47,7 46,5 68 104 29 70 12,530 49,7 48,5 70 104 29 72 12,532 50,9 50 72 104 29 74 12,533 50,9 50 72 104 32 74 12,535 54,7 53,5 75 115 32 77 12,538 57,7 56,5 80 125 32 82 14,740 59,7 58,5 82 125 32 84 14,743 62,7 61,5 85 133 32 87 14,745 64,7 63,5 87 140 32 89 14,748 67,7 66,5 90 140 32 92 14,750 69,7 68,5 92 140 32 94 14,753 72,7 71,5 95 150 32 97 17,555 74,7 73,5 97 150 32 99 17,560 79,7 78,5 102 160 32 104 17,565 84,7 83,5 107 165 37 109 17,570 89,7 88,5 118 180 37 120 17,575 102,8 100 123 190 40 125 17,580 107,8 105 128 190 40 130 17,585 112,8 110 135 220 40 137 21,590 117,8 115 140 220 44 142 21,595 122,8 120 145 220 44 147 21,5
 100 127,8 125 150 220 44 152 21,5
 INCH
 DS D1 D2 D3 D4 L7 a s1 1,760 1,713 2,559 4,094 1,142 2,638 0,4921 1/8 1,878 1,831 2,677 4,094 1,142 2,756 0,4921 1/4 2,004 1,969 2,835 4,094 1,142 2,913 0,4921 3/8 2,154 2,106 2,953 4,528 1,260 3,031 0,4921 1/2 2,272 2,224 3,150 4,921 1,260 3,228 0,5791 5/8 2,429 2,421 3,346 5,236 1,260 3,425 0,5791 3/4 2,547 2,500 3,425 5,512 1,260 3,504 0,5791 7/8 2,665 2,618 3,543 5,512 1,260 3,622 0,5792 2,744 2,697 3,622 5,512 1,260 3,701 0,5792 1/8 2,862 2,815 3,740 5,906 1,260 3,819 0,6892 1/4 3,020 2,972 3,897 6,299 1,260 3,976 0,6892 3/8 3,138 3,091 4,016 6,299 1,260 4,094 0,6892 1/2 3,256 3,209 4,213 6,496 1,457 4,291 0,6892 5/8 3,413 3,366 4,646 7,087 1,457 4,724 0,6892 3/4 3,531 3,484 4,646 7,087 1,457 4,724 0,6892 7/8 3,969 3,858 4,843 7,480 1,575 4,921 0,6893 4,047 3,937 4,843 7,480 1,575 4,921 0,6893 1/8 4,244 4,134 5,039 7,480 1,575 5,118 0,6893 1/4 4,362 4,252 5,315 8,661 1,575 5,394 0,8463 3/8 4,441 4,331 5,315 8,661 1,575 5,394 0,8463 1/2 4,638 4,528 5,512 8,661 1,732 5,591 0,8463 5/8 4,717 4,606 5,709 8,661 1,732 5,787 0,8463 3/4 4,835 4,724 5,709 8,661 1,732 5,787 0,8463 7/8 5,031 4,921 5,906 8,661 1,732 5,984 0,8464 5,031 4,921 5,906 8,661 1,732 5,984 0,846
 CARTRIDGESSafety seals STATIONARY balanced
 INCH
 DS L1 L2 L3 L4 L5 L6
 1 – 2 3/4 1,772 1,122 0,748 2,224 0,669 1,1022 7/8 – 4 1,969 1,339 0,866 2,402 0,906 1,181
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40TECHNICAL DATARANGE OF APPLICATIONPressure – 700 mm (28” HG) –
 28 bar (420 PSI)Pressure table atmosphere = 0 bar (0 PSI)
 Medium pressure Barrier pressure*28 bar (420 PSI) 028 bar (420 PSI) 28 bar (420 PSI)
 0 28 bar (420 PSI)*only for lubricating liquids
 Temperature – Elastomer dependentSpeed – 35 m/sec. (7000 FPM)
 SIZESDshaft – 24 ..... 100 mm
 – 1“ ...... 4“
 MATERIALSMetals – DIN 1.4571, 316 SS,
 Hastelloy CSprings – Hastelloy CFaces – CA, CE, SC, SSIC, TCO-Rings – FPM, EPDM, PTFE,
 FEP encaps., Chemraz,Kalrez, Aflas, etc.
 Other sizes, materials or design variationsupon request.
 TYPE 322● Patentent covered design for circulation
 support of barrier fluid● Barrier fluid shroud● 322 Z for small stuffing box
 cross sections Dshaft 1“ – 1 3/8“
 TYPE 321● A development out of DEPAC’s long
 standing technology of stationarydouble cartridge seals
 THIS IS CONVINCING!With the use of cartridge seals most instal-lation difficulties, especially with the manyseal components of double seals, canbe avoided. No more surprises of negativeleak tests after the seal is installed in theequipment. The cartridge is assembled inthe factory or workshop and can be testedfor leakage, before it is installed in theequipment.
 Attention should always be given to ensurethat tandem or tandem active doubleseals are used. With this installation system,the medium to be sealed will be thrownaway from the inner seal faces by the cen-trifugal force of the shaft. The faces stayas clean as possible.
 The DEPAC double seal designshave tandem action and, withtheir stationary design, guaranteeutmost reliability for operatingand service life.
 DEPAC ADVANTAGES● Double pressure balanced
 Full pressure rating possibleat medium side as well aswithin barrier chamber
 ● Automatic closing by pressurereversal
 ● Tandem active
 ● Patentent covered design forcirculation support of barrierfluid
 ● Barrier fluid shrouds
 ● Adjustable 1/4” NPTconnection adapters available
 ● Manual barrier fluid venting
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41TYPE 323● Patentent covered design for circulation
 support of barrier fluid
 ● Barrier fluid shrouds under inner andouter faces
 Glands
 PLEASE NOTE
 For smaller SB cross sections Type 322or 322 Z are usually used.
 If, however, adequate SB cross sections areavailable Type 323 would be recommen-ded as a standard seal.
 Standard glands for sizes up to Ø 70 mm(2 3/4”) are available in an economyversion. Above Ø 70 mm (2 3/4”) theglands are round.
 To avoid axial movement of seal parts onthe shaft / sleeve under pressure conditionsat or above 15 bar (225 PSI), DEPACrecommends drilling the shaft / sleevewhere the set screws are to be tightened.
 DOUBLE CARTRIDGEModular system STATIONARY Double
 pressure balanced
 INCH
 DS L1 L2 L3 L4
 1 – 2 7/8 2,126 1,378 0,945 1,9693 – 4 2,283 1,535 0,984 2,126
 MM
 DS L1 L2 L3 L4
 24 – 70 54,0 35,0 24,0 50,075 –100 58,0 39,0 25,0 54,0
 MM
 DS D1 D2 D3 D4 D5 D6 D7 a1 a2 s1 s2
 24 44,7 47,0 52,0 49,7 105,0 115,0 44,7 60,0 67,0 12,5 12,525 44,7 47,0 52,0 49,7 105,0 115,0 44,7 60,0 67,0 12,5 12,528 47,7 50,0 55,0 52,7 105,0 115,0 47,7 60,0 67,0 12,5 12,530 49,7 52,0 57,0 54,7 105,0 115,0 49,7 60,0 67,0 12,5 12,532 50,9 54,0 60,0 57,7 105,0 130,0 50,9 60,0 75,0 12,5 14,733 50,9 55,0 60,0 57,7 105,0 130,0 50,9 60,0 75,0 12,5 14,735 54,7 57,0 62,0 59,7 115,0 130,0 54,7 67,0 75,0 12,5 14,738 57,7 60,0 65,0 62,7 130,0 140,0 57,7 75,0 82,0 14,7 14,740 59,7 62,0 67,0 64,7 130,0 140,0 59,7 75,0 82,0 14,7 14,743 62,7 65,0 70,0 67,7 140,0 140,0 62,7 82,0 82,0 14,7 14,745 64,7 67,0 72,0 69,7 140,0 140,0 64,7 82,0 82,0 14,7 14,748 67,7 70,0 75,0 72,7 140,0 150,0 67,7 82,0 92,0 14,7 17,550 69,7 72,0 77,0 74,7 140,0 150,0 69,7 82,0 92,0 14,7 17,553 72,7 75,0 80,0 77,7 150,0 150,0 72,7 92,0 92,0 17,5 17,555 74,7 77,0 82,0 79,7 150,0 160,0 74,7 92,0 100,0 17,5 17,560 79,7 82,0 87,0 84,7 160,0 160,0 79,7 100,0 100,0 17,5 17,565 84,7 87,0 92,0 89,7 160,0 180,0 84,7 100,0 112,0 17,5 17,570 89,7 92,0 97,0 94,7 180,0 180,0 89,7 112,0 112,0 17,5 17,575 102,8 103,0 108,0 107,8 190,0 190,0 102,8 125,0 130,0 17,5 17,580 107,8 108,0 113,0 112,8 190,0 220,0 107,8 130,0 135,0 17,5 17,585 112,8 113,0 118,0 117,8 220,0 220,0 112,8 135,0 140,0 21,5 21,590 117,8 118,0 123,0 122,8 220,0 220,0 117,8 140,0 145,0 21,5 21,595 122,8 123,0 128,0 127,8 220,0 220,0 122,8 145,0 150,0 21,5 21,5
 100 127,8 128,0 133,0 132,8 220,0 240,0 127,8 150,0 155,0 21,5 21,5
 INCH
 DS D1 D2 D3 D4 D5 D6 D7 a1 a2 s1 s2
 1 1,760 1,850 2,047 1,957 4,134 4,528 1,760 2,362 2,638 0,492 0,4921 1/8 1,878 1,969 2,165 2,075 4,134 4,528 1,878 2,362 2,638 0,492 0,4921 1/4 2,004 2,126 2,323 2,232 4,134 5,118 2,004 2,362 2,953 0,492 0,5791 3/8 2,154 2,244 2,441 2,350 4,528 5,118 2,154 2,638 2,953 0,492 0,5791 1/2 2,272 2,362 2,559 2,469 5,118 5,512 2,250 2,953 3,228 0,579 0,5791 5/8 2,429 2,520 2,717 2,626 5,512 5,512 2,375 3,228 3,228 0,579 0,5791 3/4 2,547 2,638 2,835 2,744 5,512 5,512 2,500 3,228 3,228 0,579 0,5791 7/8 2,665 2,756 2,953 2,862 5,512 5,906 2,625 3,228 3,622 0,579 0,6892 2,744 2,835 3,031 2,941 5,512 5,906 2,750 3,228 3,622 0,579 0,6892 1/8 2,862 2,953 3,150 3,059 5,906 5,906 2,875 3,622 3,622 0,689 0,6892 1/4 3,020 3,110 3,307 3,217 5,906 6,299 3,000 3,622 3,937 0,689 0,6892 3/8 3,138 3,228 3,425 3,335 6,299 6,299 3,125 3,937 3,937 0,689 0,6892 1/2 3,256 3,346 3,543 3,453 6,299 7,087 3,250 3,937 4,409 0,689 0,6892 5/8 3,413 3,504 3,701 3,610 7,087 7,087 3,625 4,409 4,409 0,689 0,6892 3/4 3,531 3,622 3,819 3,728 7,087 7,087 3,750 4,409 4,409 0,689 0,6892 7/8 3,969 3,976 4,173 4,165 7,480 7,480 3,875 4,843 5,039 0,689 0,6893 4,047 4,055 4,252 4,244 7,480 7,480 4,000 4,921 5,118 0,689 0,6893 1/8 4,244 4,252 4,449 4,441 7,480 8,661 4,125 5,118 5,315 0,689 0,6893 1/4 4,362 4,370 4,567 4,559 7,480 8,661 4,250 5,236 5,433 0,689 0,8463 3/8 4,441 4,449 4,646 4,638 8,661 8,661 4,375 5,315 5,512 0,846 0,8463 1/2 4,638 4,646 4,843 4,835 8,661 8,661 4,500 5,512 5,709 0,846 0,8463 5/8 4,717 4,724 4,921 4,913 8,661 8,661 4,625 5,591 5,787 0,846 0,8463 3/4 4,835 4,843 5,039 5,031 8,661 8,661 4,750 5,709 5,906 0,846 0,8463 7/8 5,031 5,039 5,236 5,228 8,661 9,449 4,875 5,906 6,102 0,846 0,8464 5,031 5,039 5,236 5,228 8,661 9,449 5,000 5,906 6,102 0,846 0,846
 INCH TYPE 322 Z
 DS D3 D5 D7 a1 s1
 1 2,047 4,134 1,625 2,362 0,4921 1/8 2,165 4,134 1,750 2,362 0,4921 1/4 2,323 4,134 1,875 2,362 0,4921 3/8 2,441 4,528 2,000 2,638 0,492
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42TECHNICAL DATARANGE OF APPLICATIONPressure – 700 mm (28” HG) –
 28 bar (420 PSI)Pressure table atmosphere = 0 bar (0 PSI)
 Medium pressure Barrier pressure*28 bar (420 PSI) 028 bar (420 PSI) 28 bar (420 PSI)
 0 28 bar (420 PSI)*only for lubricating liquids
 Temperature – Elastomer dependentSpeed – 35 m/sec. (7000 FPM)
 SIZES
 Dshaft – 30, 40, 50, 60 mm
 MATERIALS
 Metals – DIN 1.4571, 316 SSSprings – Hastelloy CFaces – CA, CE, SC, SSIC, TCO-Rings – FPM, EPDM, PTFE,
 FEP encaps., Chemraz,Kalrez, Aflas, etc.
 Other sizes, materials or design variationsupon request.
 TYPE 346● Double seal
 TYPE 345● Single seal
 THIS IS CONVINCING!The latest addition to the DIN 24960 C is arecommendation for cartridge seals to thechemical process industry. It recommendsmainly the design advantages which DEPACalready offered in their cartridge programin the early 80’s.
 For this reason DEPAC is able to offer thecustomer the most experience whenit comes to this mechanical seal sector.
 The modular system offers the ability tochange from a single to a double sealby simply adding the outside seal faces.
 A pumping screw incorporated inthe seal sleeve allows for positive circu-lation of the barrier fluid, as well as flushingand cooling the faces with the largestamount of fluid possible.
 DEPAC ADVANTAGES● DIN 24960 C standard
 ● Double-pressure balancedeven by full pressure reversal
 ● Automatic closing by pressurereversal
 ● Sleeve with pumping screw forbest possible barrier fluid flow
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 MM
 DS d10 d11 d12 d13 d14 d15 d16 d17 d18 d19 d20 d21 d22 l8 l9 l10
 30 30,0 24,0 31,0 35,0 41,0 44,0 82,0 85,0 95,0 62,0 110,0 129,0 86,0 115,0 10,0 15,040 40,0 32,0 41,0 45,0 51,0 54,0 92,0 95,0 110,0 74,0 130,0 155,0 96,0 130,0 10,0 15,050 50,0 42,0 51,0 55,0 61,0 66,0 105,0 110,0 125,0 84,0 145,0 168,0 111,0 140,0 12,0 15,060 60,0 50,0 61,0 61,0 67,0 76,0 120,0 125,0 140,0 94,0 160,0 185,0 126,0 166,0 14,0 20,0
 DS l11 l12 l13 l14 l15 l16 l17 l18 l19 l20 l21 l22 l23 l24 l25 s30 50,0 4,0 4,0 20,0 1,0 1,0 16,0 0,5 50,0 39,0 35,0 35,0 32,0 2,0 0,5 M1040 52,0 4,0 4,0 22,0 1,0 1,0 18,0 0,5 55,0 44,0 40,0 40,0 44,0 2,0 0,5 M1250 55,0 4,0 4,0 25,0 1,0 1,0 21,0 0,5 60,0 44,0 45,0 45,0 44,0 2,0 0,5 M1260 70,0 4,0 4,0 30,0 1,0 1,0 26,0 0,5 60,0 44,0 50,0 50,0 44,0 2,0 0,5 M12
 PLEASE NOTE
 The dimensions are according to DIN24960 C. This type of seal is exchangeablewith those of other suppliers who manu-facture seals to this specification.
 However, the details of various seal designsare different. Customers are thereforeadvised to critically compare the DEPACadvantages with other alternatives offered.
 DIN 24960 C CARTRIDGESModular system STATIONARY Double
 pressure balanced
 View A
 View A
 Drain
 Gland face
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44TECHNICAL DATA
 RANGE OF APPLICATION
 Pressure – 700 mm (28” HG) –28 bar (420 PSI)
 Temperature – Elastomer dependentSpeed – 35 m/sec. (7000 FPM)
 Double seal
 Pressure table atmosphere = 0 bar (0 PSI)
 Medium pressure Barrier pressure*28 bar (420 PSI) 028 bar (420 PSI) 28 bar (420 PSI)
 0 28 bar (420 PSI)*only for lubricating liquids
 SIZES
 Dshaft – 1" ..... 4"
 MATERIALS
 Metals – DIN 1.4571, 316 SSSprings – Hastelloy CFaces – CA, CE, SC, SSIC, TCO-Rings – FPM, EPDM, PTFE,
 FEP encaps., Chemraz,Kalrez, Aflas, etc.
 Alternatives
 Metal bellows – Hastelloy C, AM 350Rolled bellows – Hastelloy C, Incolloy
 Other sizes, materials or design variationsupon request.
 TYPE 270 ANSI● Single seal● For “big bore” seal chambers
 TYPE 301● Especially suitable for change over
 from packing to mechanical seal● O-Ring design● Extremely short installation length● 1/4” NPT flush and quench
 connections● To fit SB of 7,94 mm (5/16”)
 cross sections
 For measurements see page 36/37
 THIS IS CONVINCING!The ANSI / ASME B73.1 M... divides sealchambers into 2 categories. For packingsthe use of a tight stuffing box is recom-mended and for seals a “big bore” sealchamber is recommended.
 Many customers who are still using packingwould like to change over to seals.For these applications DEPAC offers thestandard seal Type 301 (see also pages 36and 37). This seal will fit into the smalleststandard stuffing boxes of 7,94 mm(5/16”) cross sections.
 For the use of seals in “big bore” sealchambers, DEPAC offers a variety of sealdesign variations with O-Ring, weldedbellows and rolled bellows.For further information on these designsplease see the corresponding pages.
 DEPAC ADVANTAGES● Double pressure balanced
 Full pressure reversal possibleon pump and barrier side(Type 323 ANSI)
 ● Automatic closing by pressurereversal
 ● Tandem active
 ● Springs outside the medium
 ● Shock and vibration dampenedsecondary faces
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45TYPE 301 ANSI ● Single seal● For “big bore” seal chamber● With 1/4” NPT flush and quench
 connections
 TYPE 323 ANSI● Double seal● Double pressure balanced● Sleeves with pumping screw● Barrier fluid shrouds under inner
 and outer seal faces
 PLEASE NOTE
 The seal Types shown have been developedespecially for the large “big bore” sealchambers. These seals are also available inwelded bellows and rolled bellows design.
 For the use of cartridge seals in existingpumps of older designs, or for the changeover from packing to seals, please comparethe previously described standard DEPACTypes 301, 322 and 322 Z.
 The description and technical details areon pages 36/37 and 40/41.
 ANSI / ASME B73.1 M...Cartridges STATIONARY Double
 pressure balanced
 Glands
 INCH
 Ds D1 D2 D3 D4 a s1 1,713 3,189 1,957 4,724 3,268 0,4921 1/8 1,831 3,189 2,075 4,724 3,268 0,4921 1/4 1,988 3,465 2,272 5,118 3,543 0,5791 3/8 2,106 3,465 2,350 5,118 3,543 0,5791 1/2 2,224 3,622 2,469 5,709 3,701 0,5791 5/8 2,382 3,780 2,626 6,102 3,858 0,6891 3/4 2,500 3,780 2,744 6,102 3,858 0,6891 7/8 2,618 3,780 2,862 6,102 3,858 0,6892 2,697 3,780 2,941 6,102 3,858 0,6892 1/8 2,815 4,252 3,059 6,496 4,331 0,6892 1/4 3,012 4,843 3,217 7,480 4,921 0,6892 3/8 3,091 4,843 3,335 7,480 4,921 0,6892 1/2 3,209 4,843 3,453 7,480 4,921 0,6892 5/8 3,406 5,039 3,610 7,874 5,118 0,6892 3/4 3,484 5,039 3,728 7,874 5,118 0,8462 7/8 3,858 5,630 4,165 8,661 5,709 0,8463 3,937 5,630 4,244 8,661 5,709 0,8463 1/8 4,134 5,827 4,441 8,661 5,906 0,8463 1/4 4,252 6,024 4,559 9,449 6,102 0,8463 3/8 4,331 6,024 4,638 9,449 6,102 0,8463 1/2 4,528 6,220 4,835 9,449 6,299 0,8463 5/8 4,606 6,220 4,913 9,449 6,299 0,8463 3/4 4,724 6,417 5,031 10,236 6,496 0,8463 7/8 4,921 6,614 5,228 10,236 6,693 0,8464 4,921 6,614 5,228 10,236 6,693 0,846
 INCH
 DS L1 L2 L3 L4 L5 L6 L7 L8 L9
 1 – 2 3/4 1,496 0,748 0,866 1,575 0,669 1,063 1,969 1,378 0,9452 7/8 – 4 1,417 1,024 0,906 1,693 0,748 1,181 2,146 1,515 0,984
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46TECHNICAL DATARANGE OF APPLICATION
 Pressure – 700 mm (28” HG) –40 bar (600 PSI)
 Temperature – Elastomer dependentSpeed – 35 m/sec. (7000 FPM)
 SIZES
 Dshaft – 20 ..... 110 mm
 MATERIALS
 Metals – DIN 1.4571, 316 SSSprings – Hastelloy CFaces – CA, SC, SSIC, TC (Ni)O-Rings – FPM, EPDM, PTFE,
 FEP encaps., Chemraz,Kalrez, Aflas, etc.
 Alternatives
 Welded bellows – Hastelloy CRolled bellows – Hastelloy C, Incolloy
 TYPE 380Single seal
 ●● Pressure balanced●● “Floating” disaster bushing
 DEPAC ADVANTAGES● Cartridge mounted
 ● Stationary design
 ● Pressure balanced TYPE 380
 ● Double pressure balancedTYPE 385Full pressure reversal on pumpand barrier fluid side possible
 ● Automatic closing by pressurereversal
 ● Tandem active
 ● Shock and vibration dampenedsecondary faces
 ● Springs outside the medium
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47TYPE 385Double seal
 ● Sleeve with pumping screw● Tandem active● “Floating” disaster bushing● Double pressure balanced● Barrier fluid shrouds under the
 inner and outer seal faces
 THIS IS CONVINCING!The petroleum industry has a large varietyof applications from water to highly volatilehydrocarbons, from chemicals to acids andalkali’s.
 For all of these applications DEPAC offersa complete seal range with O-Ring,welded- and rolled bellows designs.Applications and seal requirements can, inaccordance with API, be discussed andagreed upon together with the customer.
 API specifies certain test procedures andinspections that a seal manufacturer shouldtake into account. Please contact DEPACfor consultation if this is required.
 BI - Barrier fluid IN 1/2“ NPT
 BO - Barrier fluid OUT 1/2“ NPT
 D - Drain 3/8“ NPT
 F - Flush 1/2“ NPT
 Q - Quench 3/8“ NPT
 API 610 /682CARTRIDGES
 MM / INCH
 Ds D1 D2 D3 D4 D5 L1 L2 L3 L4 L5 a s20/ 0,787 38 / 1,496 59 / 2,323 69,5 / 2,736 135 / 5,315 63 / 2,480 60 / 2,362 33 / 1,299 35 / 1,378 99 / 3,898 63 / 2,480 88 / 3,465 13 / 0,51230/ 1,181 48 / 1,890 69 / 2,717 79,5 / 3,130 145 / 5,709 73 / 2,784 60 / 2,362 33 / 1,299 35 / 1,378 99 / 3,898 63 / 2,480 98 / 3,858 13 / 0,51240/ 1,575 58 / 2,283 79 / 3,110 89,5 / 3,524 155 / 6,102 83 / 3,268 60 / 2,362 33 / 1,299 35 / 1,378 99 / 3,898 63 / 2,480 108 / 4,252 13 / 0,51250/ 1,968 68 / 2,677 89 / 3,504 99,5 / 3,917 175 / 6,890 93 / 3,661 60 / 2,362 33 / 1,299 35 / 1,378 105 / 4,134 68 / 2,677 120 / 4,724 17 / 0,66960/ 2,362 78 / 3,071 99 / 3,898 119,5 / 4,705 195 / 7,677 103 / 4,055 60 / 2,362 33 / 1,299 35 / 1,378 105 / 4,134 68 / 2,677 140 / 5,512 17 / 0,66970/ 2,756 88 / 3,465 109 / 4,291 129,5 / 5,098 205 / 8,071 113 / 4,449 60 / 2,362 33 / 1,299 35 / 1,378 105 / 4,134 68 / 2,677 150 / 5,906 17 / 0,66980/ 3,150 98 / 3,858 119 / 4,685 139,5 / 5,492 215 / 8,465 123 / 4,843 60 / 2,362 33 / 1,299 35 / 1,378 105 / 4,134 68 / 2,677 160 / 6,299 17 / 0,66990/ 3,543 108 / 4,252 129 / 5,079 159,5 / 6,280 290 / 11,417 133 / 5,236 60 / 2,362 33 / 1,299 35 / 1,378 115 / 4,528 78 / 3,071 180 / 7,087 21 / 0,827
 100/3,937 118 / 4,646 139 / 5,472 169,5 / 6,673 300 / 11,811 143 / 5,630 60 / 2,362 33 / 1,299 35 / 1,378 115 / 4,528 78 / 3,071 190 / 7,480 21 / 0,827110/4,331 128 / 5,039 149 / 5,866 179,5 / 7,067 310 / 12,205 153 / 6,024 60 / 2,362 33 / 1,299 35 / 1,378 115 / 4,528 78 / 3,071 200 / 7,874 21 / 0,827
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48
 Application
 In coal fired power plants the cleaning(washing) of exhaust gas takes placein flue gas de-sulphurization plants.Within this process lime milk is usedthat naturally has to be pumped withinthe process system. The sealing ofthese liquids is most difficult and pre-sents great demands on the seals.
 Problem definition
 Special difficulties arise when mechanicalseals are fitted into pumps that areconnected to large tanks used for limemilk preparation or reconditioning.A pump shut down has to be avoidedunder any circumstance since it canresult in a total plant shut down.For this reason seals must have a safetyseal, standstill seal, which can beactivated at seal failure or time of sealreplacement.
 The DEPAC solution
 TYPE 370-S-60The seal shown is a double seal designthat incorporates bearings according tothe standard DEPAC Type 370. It alsoincludes an additional, in series, safetystandstill seal.
 In addition to the safety standstill sealthere is also an O-Ring loaded seal faceon the product side. This achieves arough pre-sealing that is independentfrom ”abnormal“radial shaft move-ments.
 DEPAC SPECIAL SEALSfor the power plant industry
 POWER PLANTS
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Type Page
 Double CartridgesStationary, double pressure balanced”Floating” design 326, 365 50-51
 Mechanical sealswith modular system
 Double – with bearing 370 52-53– without bearing 372
 Single – with bearing 371– without bearing 373
 MECHANICAL SEALS FOR AGITATORS,MIXERS, FERMENTERS, FILTERS, REACTORS
 49
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50TECHNICAL DATARANGE OF APPLICATIONPressure – 700 mm (28” HG) –
 28 bar (420 PSI)Pressure table atmosphere = 0 bar (0 PSI)
 Medium pressure Barrier pressure*28 bar (420 PSI) 028 bar (420 PSI) 28 bar (420 PSI)
 0 28 bar (420 PSI)*only for lubricating liquids
 Temperature – Elastomer dependentSpeed – 25 m/sec. (5000 FPM)
 SIZESDshaft – 24 ..... 200 mm
 – 1" ...... 7 1/2"
 MATERIALS
 Metals – DIN 1.4571, 316 SSSprings – Hastelloy CFaces – CA, CE, SC, SSIC, TCO-Rings – FPM, EPDM, PTFE,
 FEP encaps., Chemraz,Kalrez, Aflas, etc.
 Other sizes, materials or design variationsupon request.
 TYPE 326● Motion tolerances
 Axial ± 2 mm (0,08”)Radial ± 1 mm (0,04”)
 ● Manual venting possible● floating design
 THIS IS CONVINCING!Especially with exceptionally large pumps,agitators, mixers, autoclaves, filters, colan-ders, fermenters and similar equipmentwith large shafts, the shafts tend to haveconsiderable deflections. This applies toaxial, radial and angular movements.
 Standard seals cannot handle theseextreme conditions.
 In the past, additional bearings have oftenbeen integrated in the seal to stabilize theshafts. These designs are not only signifi-cantly more expensive, but will also failimmediately if the bearings are damageddue to wear or overload.
 DEPAC offers new seal designs with“floating” faces, which will absorb theextreme movement transferred to the sealand will keep the face loading constant,independent from the shaft movements.The reliability of these seal applicationshave therefore improved drastically.
 DEPAC ADVANTAGES● Extreme motion tolerances of
 up to 6 mm (0,25”) axial,radial and oscillating
 ● Manual venting possibility
 ● Full pressure reversal possible
 ● Automatic closing by pressurereversal
 ● Double pressure balanced
 ● Shock and vibration dampenedsecondary faces
 ● Axial and radial 1/4” NPTbarrier fluid connections
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51TYPE 365● Motion tolerances
 axial and radial ± 2,5 mm (0,098”)● Manual venting possible● floating design
 PLEASE NOTEFor special applications, for differences inshaft measurements and motion capabili-ties, other seal variations are availableupon request.
 MM TYPE 365
 DS D4 D5 D6 a2 s2
 50 95 89 180 113 17,555 100 94 185 118 17,560 105 99 190 123 17,565 110 104 195 128 17,570 115 109 200 133 17,575 120 114 205 138 17,580 125 119 210 143 17,585 130 124 215 148 21,590 135 129 220 153 21,595 140 134 225 158 21,5
 100 145 139 230 163 21,5105 150 144 235 168 21,5110 155 149 240 173 21,5115 160 154 245 178 21,5120 165 159 250 183 21,5125 170 164 255 188 21,5130 175 169 260 193 21,5135 180 174 265 198 21,5140 185 179 270 203 21,5145 190 184 275 208 21,5150 195 189 280 213 21,5155 200 194 285 218 21,5160 205 199 290 223 21,5165 210 204 295 228 21,5170 215 209 300 233 21,5175 220 214 305 238 21,5180 225 219 310 243 21,5185 230 224 315 248 21,5190 235 229 320 253 21,5195 240 234 325 258 21,5200 245 239 330 263 21,5
 DOUBLE CARTRIDGES“Floating” Design STATIONARY Double
 pressure balanced
 INCH TYPE 365
 Ds D4 D5 D6 a2 s2
 2 3,937 3,701 7,283 4,646 0,6892 1/8 3,937 3,701 7,283 4,646 0,6892 1/4 4,134 3,898 7,480 4,843 0,6892 3/8 4,134 3,898 7,480 4,843 0,6892 1/2 4,331 4,094 7,677 5,039 0,6892 5/8 4,528 4,291 7,874 5,236 0,6892 3/4 4,528 4,291 7,874 5,236 0,6892 7/8 4,724 4,488 8,071 5,433 0,6893 4,921 4,685 8,268 5,630 0,6893 1/8 4,921 4,685 8,268 5,630 0,6893 1/4 5,118 4,882 8,465 5,827 0,8463 3/8 5,315 5,079 8,661 6,024 0,8463 1/2 5,315 5,079 8,661 6,024 0,8463 5/8 5,512 5,276 8,858 6,220 0,8463 3/4 5,512 5,276 8,858 6,220 0,8463 7/8 5,709 5,472 9,055 6,417 0,8464 5,906 5,669 9,252 6,614 0,8464 1/4 6,102 5,866 9,449 6,811 0,8464 1/2 6,299 6,063 9,646 7,008 0,8464 3/4 6,693 6,457 10,039 7,402 0,8465 6,890 6,654 10,236 7,598 0,8465 1/4 7,087 6,850 10,433 7,795 0,8465 1/2 7,283 7,047 10,630 7,992 0,8465 3/4 7,677 7,441 11,024 8,386 0,8466 7,874 7,638 11,220 8,583 0,8466 1/4 8,071 7,835 11,417 8,780 0,8466 1/2 8,268 8,031 11,614 8,976 0,8466 3/4 8,661 8,425 12,008 9,370 0,8467 8,858 8,622 12,205 9,567 0,8467 1/4 9,055 8,819 12,402 9,764 0,8467 1/2 9,449 9,213 12,795 10,157 0,846
 MM TYPE 326
 DS D1 D2 D3 L1 L2 L3 a1 s1
 24 45,7 47 105 56 33 24,5 60 1325 45,7 47 105 56 33 24,5 60 1328 48,7 50 105 56 33 24,5 60 1330 50,7 52 115 56 33 24,5 67 1332 52,7 54 115 56 33 24,5 67 1333 53,7 55 115 56 33 24,5 67 1335 55,7 57 115 56 33 24,5 67 1338 58,7 60 130 56 33 24,5 75 1540 60,7 62 130 56 33 24,5 75 1542 62,7 64 140 56 33 24,5 82 1543 63,7 65 140 56 33 24,5 82 1545 65,7 67 140 56 33 24,5 82 1548 68,7 70 140 56 33 24,5 82 1550 70,7 72 140 56 33 24,5 82 1553 73,7 75 150 56 33 24,5 92 1855 75,7 77 150 56 33 24,5 92 1860 80,7 82 160 56 33 24,5 100 1865 85,7 87 160 56 33 24,5 100 1870 90,7 92 180 56 33 24,5 112 1875 102,8 103 190 58,4 38,6 25,5 125 1880 107,8 108 190 58,4 38,6 25,5 130 1885 112,8 113 220 58,4 38,6 25,5 135 2290 117,8 118 220 58,4 38,6 25,5 140 2295 122,8 123 220 58,4 38,6 25,5 145 22
 100 127,8 128 220 58,4 38,6 25,5 150 22
 INCH TYPE 326
 Ds D1 D2 D3 L1 L2 L3 a1 s1
 1 1,799 1,850 4,134 2,205 1,299 0,965 2,362 0,4921 1/8 1,917 1,969 4,134 2,205 1,299 0,965 2,362 0,4921 1/4 2,075 2,126 4,528 2,205 1,299 0,965 2,638 0,4921 3/8 2,193 2,244 4,528 2,205 1,299 0,965 2,638 0,4921 1/2 2,311 2,362 5,118 2,205 1,299 0,965 2,953 0,5791 5/8 2,469 2,520 5,512 2,205 1,299 0,965 3,228 0,5791 3/4 2,587 2,638 5,512 2,205 1,299 0,965 3,228 0,5791 7/8 2,705 2,756 5,512 2,205 1,299 0,965 3,228 0,5792 2,783 2,835 5,512 2,205 1,299 0,965 3,228 0,5792 1/8 2,902 2,953 5,906 2,205 1,299 0,965 3,622 0,6892 1/4 3,059 3,110 5,906 2,205 1,299 0,965 3,622 0,6892 3/8 3,177 3,228 6,299 2,205 1,299 0,965 3,937 0,6892 1/2 3,295 3,346 6,299 2,205 1,299 0,965 3,937 0,6892 5/8 3,453 3,504 7,087 2,205 1,299 0,965 4,409 0,6892 3/4 3,571 3,622 7,087 2,205 1,299 0,965 4,409 0,6892 7/8 3,969 3,976 7,480 2,229 1,520 1,004 4,843 0,6893 4,047 4,055 7,480 2,229 1,520 1,004 4,921 0,6893 1/8 4,244 4,252 7,480 2,229 1,520 1,004 5,118 0,6893 1/4 4,362 4,370 7,480 2,229 1,520 1,004 5,236 0,6893 3/8 4,441 4,449 8,661 2,229 1,520 1,004 5,315 0,8463 1/2 4,638 4,646 8,661 2,229 1,520 1,004 5,512 0,8463 5/8 4,717 4,724 8,661 2,229 1,520 1,004 5,591 0,8463 3/4 4,835 4,843 8,661 2,229 1,520 1,004 5,709 0,8463 7/8 5,031 5,039 8,661 2,229 1,520 1,004 5,906 0,8464 5,031 5,039 8,661 2,229 1,520 1,004 5,906 0,846
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52TECHNICAL DATARANGE OF APPLICATIONPressure – 700 mm (28” HG) –
 28 bar (420 PSI)Pressure table atmosphere = 0 bar (0 PSI)
 Medium pressure Barrier pressure*28 bar (420 PSI) 028 bar (420 PSI) 28 bar (420 PSI)
 0 28 bar (420 PSI)*only for lubricating liquids
 Temperature – Elastomer dependentSpeed – 20 m/sec. (4000 FPM)
 SIZESDshaft – 40 ..... 220 mm
 inch sizes upon request
 MATERIALS
 Metals – DIN 1.4571, 316 SS for partsin contact with the medium
 – Alternativese.g. Hastelloy C, Monel, Titanor Enamel coating etc.
 Springs – Hastelloy CFaces – CA, CE, SC, SSIC, TCO-Rings – FPM, EPDM, PTFE,
 FEP encaps., Chemraz,Kalrez, Aflas, etc.
 Other sizes, materials or design variationsupon request.
 TYPE 370● Double seal with bearing● DIN 28141 flange● DIN 24154 A – B – C shaft form
 Alternative for all other customerspecifications including inch sizes
 THIS IS CONVINCING!For all applications where DIN shaft / flangemeasurements are required, DEPAC offers aseal system from which an optimal mechanicalseal can be chosen for every application.For all other housing and connecting dimen-sions, including inch sizes, DEPAC will manu-facture accordingly.
 The flange, seal faces, as well as certainhousing parts are inter-changeable. The usercan reduce the inventory level with a broadexchange of parts to fit all applications.
 This is called a modular system.
 This system warrants also, as alreadydescribed, the stationary seal advantagesnecessary to optimize the service life.
 DEPAC ADVANTAGES● DIN-measurements, inch
 alternatives are possible
 ● Shock and vibration dampenedsecondary faces
 ● Double pressure balanced
 ● Complete pressure reversalpossible
 ● Automatic closing withpressure reversal
 ● Mirror image face design
 ● Direction of rotationindependent
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53PLEASE NOTEDIN 28141 FlangeDIN 28154 A – B – C shaft formWe would like to point out that these sealsare not only available in DIN dimensions,but also for ALL other dimensional require-ments including inch sizes.
 Dimensions not shown in some drawingscan be taken from the drawing of Type 370.
 TYPE 371● Single seal with bearing
 TYPE 372● Double seal
 TYPE 373● Single seal
 AGITATOR-CARTRIDGESModular System STATIONARY Double
 Pressure Balanced
 MM
 DS1 DS2 D3 D4 D5 D6 n x D7 in/out L1 L2 L3
 40 38 110,0 145,0 177,0 160,0 4 x 18 G 3/8 187,0 135,0 105,050 48 176,0 210,0 240,0 178,0 8 x 18 G 3/8 195,0 135,0 105,060 58 176,0 210,0 240,0 188,0 8 x 18 G 3/8 197,0 135,0 105,080 78 204,0 240,0 280,0 217,0 8 x 22 G 1/2 220,0 135,0 105,0
 100 98 234,0 270,0 310,0 234,0 8 x 22 G 1/2 214,0 135,0 105,0125 120 260,0 295,0 335,0 266,0 8 x 22 G 1/2 255,0 135,0 105,0140 135 313,0 350,0 390,0 300,0 12 x 22 G 1/2 275,0 150,0 115,0160 150 313,0 350,0 390,0 310,0 12 x 22 G 1/2 290,0 150,0 115,0180 170 364,0 400,0 440,0 340,0 12 x 22 G 1/2 295,0 150,0 115,0200 190 364,0 400,0 440,0 360,0 12 x 22 G 1/2 300,0 150,0 115,0220 210 422,0 460,0 500,0 380,0 16 x 22 G 1/2 315,0 150,0 115,0
 IN
 OUT180° turned
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54
 The large variety of applications in theoil industry requires special sealingsolutions to guarantee the highestdegree of operating safety. Again theDEPAC experience is asked for.
 The Application
 For the shown example, the existingshaft and sleeve design was needed forthe impeller mounting and positioning,and therefore could not be changed.
 A second difficulty was the short instal-lation space on the outside of thesealing chamber.
 DEPAC SPECIAL SEALSfor the oil industry
 The DEPAC Solution
 Type 306-S-135
 To avoid an uncontrollable plant shutdown, it was a special customer require-ment to have an adjustable packing setas a backup or safety seal.DEPAC designed the seal accordingly,incorporating additional features likeexternal flush possibility into a cartridgedesign, for ease of installation andmaintenance.
 REFINERIES
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SUPPLY SYSTEMS
 55Type Page
 THERMOSYPHON SYSTEMTechnology and ApplicationTankRefilling / Hand PumpCirculating PumpLevel SwitchPressure GaugeThermometer TS 56-57
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56IntroductionThe DEPAC TS Thermosyphon system is a simple andreliable support system for double seals. It canbe used with DEPAC double seals as well as those ofother manufacturers.
 The barrier fluid should be a low viscosity, welllubricating and clean liquid with a high specific heatcapacity.
 Due to pipe resistance, the viscosity of the barrierfluid should not be much higher than that of water.
 MULTIPLE CONNECTIONSIf one thermosyphon system is to be used for twoseals, a circulation pump must be used in the barrierfluid line.
 2
 7
 86
 5
 G 1/4”
 G 1/4”
 G 1/4”
 G 1/4”
 Cooling out
 Out
 Barrier fluid
 Cooling in
 PRESSURIZINGIf for safety, technical and / or product reasons, thebarrier pressure must be higher than the mediumpressure, then an appropriate nitrogen buffer may beapplied to pressurize the barrier fluid.
 COOLINGTo ensure the best possible circulation, it is alwaysrecommended to use a cooling system with coolingcoils within the TS-tank.
 DIAGRAM
 SEAL
 SEAL
 SEAL SEAL
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57
 SUPPLY SYSTEM
 1
 2 3
 5 6
 7 89
 /4”
 /4” Circulating pumpIn order to increase the cooling efficiency of thebarrier fluid, the circulating pump can be installedin the barrier fluid line.
 Metals 1.4571, 316 SS/PTFE for productwetted parts
 Operating Pressure max. 28 bar (406 PSI)Operating Temp. max. 100 °C (212 °F)Power Connection Standard 220 V / 50 HzElectrical consumption 18 Watt
 Pressure gaugeThermometerPressure gauge and thermometer are offered tomonitor pressure and temperature in the TS-system.
 Metals 316 SS for product wetted parts
 Measuring rangePressure gauge 0 – 25 bar (0 – 375 PSI)Thermometer 0 – 200 °C (0 – 392 °F)
 TankMetals all product wetted parts 316 SSVolume 7.5 LiterOperating Volume 2 LiterOperating Pressure *) 25 bar (375 PSI)Test Pressure 33 bar (495 PSI)Operating Temp. – 10 °C (4 °F) to
 + 120 °C (48 °F)Cooling Efficiency ** appr. 1 kW by natural circulation
 appr. 3 kW by forced circulation
 **) Stated limits are dependent on all application details.**) Values based on 60 °C (140 °F) temperature of barrier fluid and
 20 °C (68 °F) of cooling water.
 View X G2 for model withlevel switch
 View Y
 Venting (G1/4”)
 Connection filling /pressure (1/4”NPT)
 View Y
 View X
 Thermometerconnection (G1/2”)
 Barrier fluid IN / OUTGLRD (1/4” NPT)
 Drain(1/4” NPT)
 Pressure gaugeconnection (G1/2”)
 Cooling IN / OUT(1/4”NPT)
 4
 Level switchThe level switch allows the operator to monitor andcontrol the fluid level. An electronic signal can be usedfor an alarm or control an automatic filling device.An explosion proof level switch is also available.
 Metals 316 SS for product wetted partsPressure 30 bar (450 PSI)Operating Temp. 150 °C (302 °F)Specific gravityof barrier fluid min. 0.7 g/cm2
 Hand pump asfilling unitThe hand pump serves to refill the barrier fluid in thethermosyphon tank. The refilling can be done during operation.
 The hand pump can be mounted on the DEPAC TS tank.
 Metals 1.4571, 316 SS/PTFE wetted parts Feed volume 18 cm2/stroke
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 The Application
 In many of the above industries, certainapplications require special sealingdevices, often called hydraulic or rotat-ing couplings.
 The Problem Definition
 If hot oil or cooling fluids are used forheating or cooling a hollow rotatingshaft, extensive experience is neededto be able to offer reliable seals forthese uncommon applications.
 DEPAC SPECIAL SEALS for the paper,steel and food-processing industry
 The DEPAC Solution
 Due to the extreme temperatures ofappr. 280 °C (536 °F) to 300 °C(572 °F) elastomer materials had tobe avoided. This was achieved bythe use of Hastelloy C rolled bellows.
 To guarantee the optimal service relia-bility, DEPAC designed this seal arrange-ment also on the stationary designprinciple.
 PAPER, STEEL, FOOD PROCESSING INDUSTRY
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 INSTALLATION
 InstallationDuring installation it is imperative that all the seal partsare kept clean and free of dirt. Dirt particles on theseal faces or O-Rings can cause instant leakage andeven damage the seal faces.
 All DEPAC seal shipments contain installation andoperating instructions with corresponding drawings forthe seal. Operating instructions should obviously beread and appropriate measures should be taken beforeinstalling a seal. Most important is that the installationdimensions are checked in comparison to the relateddimensions of the equipment.
 CornersO-Rings or other elastomers, which for installation rea-sons need to slide over edges, are very sensitive andshould be protected. Therefore all edges on sleeves orshaft recesses, over which seals are to be pushed,have to be clean of burrs and should be chamfered tono less than 25 to 30 ° x 3 mm (0,12”).
 Face protectionSingle seals are supplied by DEPAC with a special waxprotective coating on the faces which should be removedcompletely. The wax leaves an oily film on the face,which is useful when starting the seal. However, nodust or dirt particles should be allowed to stick to thefilm. This can cause leakage or damage to the faces.
 Secondary sealsFor the lubrication of secondary seals like O-Rings, etc.silicon grease or silicon oil should be used duringinstallation. Conventional mineral oils are to be avoidedsince some elastomers might not be resistant to them.Special care should be taken that rubber bellow sealsare to be installed with soapy water as opposed to oilor grease.
 Set screws
 For set screws, which tighten the seal to the shaft orsleeve, and for connecting bolts, which tighten theseal gland to the equipment housing, an anti loosen-ing agent such as Loctite 241 should be applied.
 To avoid axial movement of seals on the shaft orsleeve under pressure conditions at or above 15 bar(225 PSI), DEPAC recommends drilling the shaft /sleeve where the set screws are to be tightened.Please ask your DEPAC representative for furtherinformation.
 Welded bellows /Rolled bellows
 Please note that welded and rolled bellows seals arenot to be over compressed during installation!If this happens, a pressure set occurs which reducesthe calculated spring rate and causes the seal to fail.These seals have to be assembled with a mountingtool, which bridges the bellows. This enables the thrustapplied to the seal during installation to be transferredto the connecting part without damaging the bellows.Mounting tools are either delivered with the seal orshould be prepared accordingly.
 Double seals
 It is of utmost importance that the barrier chamber isvented. DEPAC seals of the series 321, 326 and 365have special venting devices incorporated, which shouldbe used accordingly. In all situations, dry running ofthe seal must be avoided since this would result inseal failure due to overheating.
 SpringsAttention! If single springs (conical springs) are used,the direction of spring winding has to correspond withthe direction of the shaft rotation (exeptions are rubberbellow seals). For this reason it is important at the timeof seal selection, to check if the seal’s direction of rota-tion is dependent or independent. The following draw-ings clearly show the necessary spring winding directionin relation to the direction of the shaft rotation.
 If possible, a set of small springs equally spacedaround the seal face should be preferred and selected.Please also note that sinus, “super sinus” or waversprings are only available with a relative steep springrate. With the wear of the seal faces, the seal quicklyloses the spring force it needs and therefore itspotential service life is artificially reduced.
 Leftshaftrotation
 Spring winding direction: right
 During installation the seal / spring should be pushed onto the shaft / sleevewith a right turning motion
 View frommotor side
 Shaft rotation:right
 Left winding direction Right winding direction
 rightshaftrotation
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60POWER CONSUMPTIONOF PRESSURE BALANCEDSEAL FACES
 Example from Data:Pressure = 15 bar (225 PSI)Shaft diameter = 70 mm (2 3/4”)Speed = 2000 RPMPowerconsumption appr. 380 Watt
 LEAKAGE OF PRESSUREBALANCED SEALS
 Example from Data:Pressure = 16 bar (240 PSI)Shaft diameter = 80 mm ( 3 1/8”)Speed = 3000 RPMLeakage appr. 7 ml/h
 Pressure bar Power consumption Watt
 Spee
 d RP
 M
 Shaf
 t dia
 mte
 r mm
 Pressure bar Leakage ml/h
 Shaf
 t dia
 met
 er m
 m
 Spee
 d RP
 M
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61
 TECHNICAL DATA
 Face velocity m/s
 Temperature °C
 Spee
 d RP
 M
 Mea
 n fa
 ce d
 iam
 eter
 mm
 Pres
 sure
 bar
 °C 0 1 2 3 4 5 6 7 8 9220 428.0 429.8 431.6 433.4 435.2 437.0 438.8 440.6 442.4 444.2210 410.0 411.8 413.6 415.4 417.2 419.0 420.8 422.6 424.4 426.2200 392.0 393.8 395.6 397.4 399.2 401.0 402.8 404.6 406.4 408.2190 374.4 375.8 377.6 379.4 381.2 383.0 384.8 386.6 388.4 390.2180 356.0 357.8 359.6 361.4 362.2 365.0 366.8 368.6 370.4 372.2170 338.0 339.8 341.6 343.4 345.2 347.0 348.8 350.6 352.4 354.2160 320.0 321.8 323.6 325.4 327.2 329.0 330.8 332.6 334.4 336.2150 302.0 303.8 305.6 307.4 309.2 311.0 312.8 314.6 316.4 318.2140 284.0 285.8 287.6 289.4 291.2 293.0 294.8 296.6 298.4 300.2130 266.0 267.8 269.6 271.4 273.2 275.0 276.8 278.6 280.4 282.2120 248.0 249.8 251.6 253.4 255.2 257.0 258.8 260.6 262.4 264.2110 230.0 231.8 233.6 235.4 237.2 239.0 240.8 242.6 244.4 246.2100 212.0 213.8 215.6 217.4 219.2 221.0 222.8 224.6 226.4 228.290 194.0 195.8 197.6 199.4 201.2 203.0 204.8 206.6 208.4 210.280 176.0 177.8 179.6 181.4 183.2 185.0 186.8 188.6 190.4 192.270 158.0 159.8 161.6 163.4 165.2 167.0 168.8 170.6 172.4 174.260 140.0 141.8 143.6 145.4 147.2 149.0 150.8 152.6 154.4 156.250 122.0 123.8 125.6 127.4 129.2 131.0 132.8 134.6 136.4 138.240 104.0 105.8 107.6 109.4 111.2 113.0 114.8 116.6 118.4 120.230 86.0 87.8 89.6 91.4 93.2 95.0 96.8 98.6 100.4 102.220 68.0 69.8 71.6 73.4 75.2 77.0 78.8 80.6 82.4 84.210 50.0 51.8 53.6 55.4 57.2 59.0 60.8 62.6 64.4 66.20 32.0 33.8 35.6 37.4 39.2 41.0 42.8 44.6 46.4 48.2
 0 32.0 30.2 28.4 26.6 24.8 23.0 21.2 19.4 17.6 15.8-10 14.0 12.2 10.4 8.6 6.8 5.0 3.2 1.4 -0.4 -2.2-20 -4.0 -5.8 -7.6 -9.4 -11.2 -13.0 -14.8 -16.6 -18.4 -20.2-30 -22.0 -23.8 -25.6 -27.4 -29.2 -31.0 -32.8 -34.6 -36.4 -38.2
 [Celsius (°C) x 1.8 + 32] = Fahrenheit (°F) [Fahrenheit (°F) – 32] / 1.8 = Celsius (°C)
 TEMPERATURE CONVERTION CELSIUS / FAHRENHEIT / CELSIUS
 FACE VELOCITY
 Example from Data:Mean face diameter = 110 mmSpeed = 4000 RPM
 Face velocity 23 m/sec. (4600 FPM)
 WATER / STEAM PRESSURE CURVE
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62Seal selection made easy!The following data sheet used in conjunction with theinformation in this catalog, will make the selectionof the correct DEPAC seal much easier.
 By following the check list and marking your require-ments, you should find the correct solution.
 The following details are necessary for a safe andoptimal solution:
 ● Type of equipment● Equipment dimensions● Medium details● Basic seal requirements● Materials requiredIf you are not a 100% certain that you have thecorrect solution, please feel free to fax thesesheets, with your data, to us or your localDEPAC representative. You will promptly receivethe optimal and most cost effective sealing solution.
 Equipment-detailsDimensions MM INCH
 Ø Dw
 Ø DS
 Ø D2
 Ø D3
 Ø DB
 L
 L1
 L2
 Shaft speed RPM min-1
 Axial shaft tolerance mm
 Radial shaft tolerance mm
 Type of equipmentPump Agitator Fermenter
 Other (your specifications)
 Installation horizontal vertical
 Equipment boltsIndicate number and position
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63
 DATA SHEETS
 Media Data
 Process Fluid/Medium pH-factor
 Temperature °C °F min. max.
 Pressure/Vacuum Suction Discharge Stuffing Box/Sealing chamber Tank
 Solids yes no Abrasives yes no Slurry yes no
 Crystallizing yes no Due to what criteria
 Continuous service yes no Intervals
 Flush available yes no Medium Pressure Temperature
 Quench (steam) available yes no Temperature
 Barrier system available yes no Thermosyphon Medium
 Continous flow Pressure Temperature
 Will the seal be cleaned while in use?yes no Medium
 How Pressure
 Intervals Temperature
 Materials
 Metal parts (in contact with the medium)
 Gland/Housing
 Faces
 Secondary Seals O-Rings
 Wedge
 Gasket
 Bellows
 Springs
 TS-System yes no
 Supplementary parts pressure and relief values
 Thermometer Refilling Unit
 Pressure gauge
 Circulating pump Standard Ex
 Level Switch Mechanical Electrical
 Ex
 Requirements
 Component seal Single Type
 Stationary Type
 Gland Type
 Adapter Type
 DIN 24960
 Cartridge Single Type
 Flush / Quench Type
 Safety Type
 Double Type
 With pumping screw
 Gas lubricated
 Special seals
 ANSI Standard Type
 „Big bore” Type
 API Single Type
 Double Type
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64DEPAC SPECIAL SEALSfor the mining industry
 MINING INDUSTRY
 Description
 Special drilling machines used in tunneland mining applications are subjectedto the most extreme service conditions.
 For the shown example, the requiredsealing system was to be integrated withthe bearing and was to allow highpressure cooling water to be injectedinto the drill head at certain segmentsonly. The water was to be introducedunder pressure of 70 bar (1050 PSI)during continues operation. The wholesystem, including bearing and segmentflushing, needed to be developed.
 The DEPAC solution
 DEPAC designed the complete systemwhich met all the complex requirements.
 Between the inner and outer sealing set,water with a pressure of up to 70 bar(1050 PSI) is sealed. The water isdispersed between the two seals andthen distributed over 16 holes in therotating disc. As the drawing shows, aspring loaded sealing segment controlsthe flow path which allows water toflow only through 30 % of the holesat one time.The result is that at any rotary positionof the drill head, the liquid exits at thesame angle.
 An additional benefit of this solution isthe ability to “blind” mount the sealwith an axial housing position within a± 2 mm (0,08”) tolerance.
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DEPAC Mechanical Sealsworlds finest...
 Depac is a leading manufacturer oftechnically advanced mechanical seals.Our high-tech products only enhance ourcompetitive position in the Industry.
 A long line of patent registration showsthe outstanding technological capabilityof our organization.
 Our modern CNC-Production facility andstrict quality control procedures as wellas our extensive product testing, guaran-tee the highest performance standardsof every DEPAC mechanical seal.These standards guarantee the highestdegree of reliability and provide anexceptional maintenance record for ourcustomers.
 65
 PRODUCT RANGE
 PACKING
 MECHANICAL SEALS1.
 2.
 3.
 4.
 HYDRAULIC SEALS
 TP-COMTEC ® PRODUCTSOne cannot picture today’s industry without these typesof modern maintenance products. The DEPAC productline ranges from corrosion prevention, coating, speciallubrication to industrial cleaning.
 DEPAC is certain of its quality so that we are willing toback our product with our “money back guarantee”if you are not satisfied.
 ● INSTANT SEAL® ● ORBIFLON®
 It is especially important in the application of hydraulicseals that highest quality seals are used.Unexpected shut downs are extremely expensive andtherefore special attention should be paid to achievethe best service life with minimum wear of equipmentor sealing surfaces.
 So, if you too want to reduce the common losses dueto shut down, oil leakage, maintenance costs andsurface wear, please discuss your applications with us.
 For the conventional applications of packings, DEPACoffers a complete program of stuffing box packing.
 The most modern braiding techniques as well asmaterials are used to produce top quality for bestperformance.
 Apart from the large program of mechanical seals asshown in this catalog, DEPAC also offers specialcustom designed seals for all kinds of applications.
 For the special needs of customers, DEPAC offers themost economical solutions, which stand up mostfavorably in comparison to even the largest competi-tors.
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