
INSTALLATION OF STANDARD MECHANICAL SEALS
FOR PUMP TYPES DL201, DL202, DL231 and DL232

Clean, careful, and correct installation of the mechanical seal
is essential to successful mechanical seal operation. Cleanliness
and accuracy of setting cannot be overemphasized.

For instructions on pump disassembly and assembly see the
instruction manual relating to the specific pump type.

A correct mechanical seal drawing is furnished with each
pump and the mechanical seal setting dimension is given on
this drawing.

Use the setting for the specific pump type in which the installa-
tion is being made.

The pump is first assembled according to the applicable assem-
bly instructions through the step of proper impeller adjustment.

The mechanical seal rotary unit must be properly located in
relation to the face of the pump stuffing box in order to estab-
lish the proper seal spring tension and resultant proper force
on the seal faces. An error in setting of more than several thou-
sandths may well cause seal failure by excessive or insufficient
seal face pressure.

INSTALLATION OF SINGLE INSIDE SEALS
To make seal installation, with the pump partially assembled as
noted above, scribe a mark on the shaft sleeve (10) exactly in
line with the face of the pump stuffing box. (Note 1). The
impeller (3), and backhead (22) are now removed from the
pump. If the mark causes roughness on the shaft sleeve remove
the burr carefully with crocus cloth. Any roughness on the shaft
sleeve may damage the mechanical seal shaft packing when
the seal is assembled.

Referring to the mechanical seal drawing, determine the proper
“D” (or setting) dimension for the seal and pump type.
Measure carefully from the mark which you have made on the
shaft sleeve and make a new mark on the shaft sleeve, towards
the pump end, exactly to this dimension.

If the mechanical seal insert is of the clamped-in style, put the
mechanical seal gland (300) on the pump shaft and slide it
back against the flinger. Put one mechanical seal gland insert
gasket (325), the gland insert (315) and the other gland insert
gasket (326) on the shaft. Make sure that the lapped face of
the gland insert is towards the stuffing box.

Flexibly mounted inserts are of two types, depending on the
service of the pump. The insert may be of rectangular cross
section grooved for an “O” ring or it may be of L-shaped cross-
section used with a Teflon mounting ring.

To position the “O” ring mounted insert, lubricate the inside of
the mechanical seal gland. Place the “O” ring in the groove of
the insert and carefully slide the insert into position. Be careful
not to damage the “O” ring. Make sure that the lapped face of
the insert faces towards the pump.

To position the Teflon mounted insert, lubricate the inside of the
mechanical seal gland. Carefully slide the Teflon mounting ring
into position in the gland and then slide the insert into place.
The slot (or pin) in the stationary insert must index with the
drive pin (or slot) in the gland.

Put the mechanical seal gland and insert on the shaft and slide
it back against the flinger. Be careful not to damage the insert
or its mounting. Put the gland gasket (324) on the shaft. Slide
the seal rotary unit assembly carefully onto the shaft sleeve
being particularly careful not to damage the seal shaft packing
(345). Be sure that the shaft sleeve hook is firmly against the
shoulder on the shaft. Set the rotary unit carefully to the setting
mark you have made on the shaft sleeve and lock it tightly in
place with the set screws. Recheck the setting. Slide the pump
backhead carefully into place and guide the seal gland insert
and gaskets together with the gland carefully into position.
Reassemble the pump. Now tighten the gland stud nuts careful-
ly and evenly to avoid cocking the gland, making sure that the
gland insert and gaskets are in place.

Before starting the pump, bleed the air from the stuffing box.
The stuffing box must be full of liquid or the seal faces may be
damaged by lack of lubrication when the pump is started.

Occasionally a seal may leak very slightly when the pump is
first started. If the leakage continues more than a few moments
the pump should be shut down and the seal removed to discov-
er the cause.

NOTE 1 — Pumps using a single inside balanced seal
(except metal bellows) are furnished with a short shaft
sleeve. The mark is made on the shaft because the sleeve
does not extend to this point. The second mark (setting mark)
is made on the shaft sleeve and measured from the mark on
the shaft.

INSTALLATION OF SINGLE OUTSIDE 
UNBALANCED SEALS
If the seal rotary unit is scribed with a setting mark, the shaft mark-
ing procedure outlined below may be omitted. The setting mark can
be found on the outer shell of the rotary unit running circumferential-
ly between the four round holes in the shell.

Visible through each hole is the edge of the metal disc against
which the seal springs bear. To set the seal with the proper spring
pressure, first assemble the pump as noted below with the seal
rotary unit slid back against the shaft flinger and left loose until the
entire bearing housing-impeller assembly is bolted in place in the
pump casing. Then slide the seal rotary unit into place against the
stationary insert and compress the springs until the metal disc visible
through the holes is aligned with the setting mark scribed on the
shell. Tighten the set screws and check through each hole to deter-
mine that the seal rotary unit is correctly compressed and not
cocked.

If the seal rotary unit is not marked with a setting line, a setting
mark must be made on the shaft sleeve. To make the seal installa-
tion, with the pump partially assembled as noted above, scribe a
mark on the shaft sleeve (10) exactly in line with the face of the
pump stuffing box. The impeller (3), and backhead (22) are now
removed from the pump. If the mark causes roughness on the shaft
sleeve remove the burr carefully with crocus cloth. Any roughness
on the shaft sleeve may damage the mechanical seal shaft packing
when the seal is assembled.

MECHANICAL DESIGN SPECIFICATIONS

Direction of Rotation from Motor End  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .CW
Bearings in Motor  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Ball Type
Bearing Lubrication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Grease
Casing Thickness, Minimum  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5/16"
Flanges — ASME/ANSI Rating:

Ductile Iron (CL 22), 316 S/S (CL 50)  . . . . . . . . . . . . . . . . . . .Class 150
Facing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .FF
Finish  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .125 Ra
Impeller Balance  . . . . . . . . . . . . . . . . . . . . . . . .Single Plane Dynamic Balance
Allowable Pump Suction Pressure (2 year min. thrust bearing life)  . . . . .100 psig
Stuffing Box Jacket Pressure, Maximum  . . . . . . . . . . . . . . . . . . . . . . .125 psig

STANDARD MATERIALS OF CONSTRUCTION

Part No. Part Name Class 22 Class 50

3 Impeller C.I. (1) 316 S/S (10)

5 Casing D.I. (5) 316 S/S (10)

* 5D Casing Cap Screw Steel (11)

7 Adapter Cradle Cast Iron (1)

7G Adapter Cradle Cap Screw Steel (4)

* 10† Shaft Sleeve 316 S/S (2)

* 10A Shaft Packing Standard Sets

* 10K † Shaft Sleeve Key (DL231, DL232 only) Steel (4) 316 S/S (2)

* 13 † Gland Steel (3) 316 S/S (10)

* Denotes DL200 Series parts interchangeable with pH200 Series Pumps, and DL230 Series parts interchangeable with pH230 Series Pumps.
† Denotes part interchangeable within DL200 Series Pumps, or within DL230 Series Pumps.

NOTE: MECHANICAL SEAL MATERIALS: Please refer to specific seal drawing.

MATERIAL SPECIFICATIONS
(1) Cast Iron (4) AISI 1020 (9) TM E.I. du Pont de Nemours & Co.
(2) AISI 316 S/S (5) Ductile Iron ASTM A395 (10) 316 S/S – ASTM #A744, Grade CF-8M
(3) Cast Steel – ASTM #216, (6) ASTM A193, Grade B7 (11) ASTM A449

Grade WCB (7) ASTM A194, Grade 2

Specifications are subject to change without notice

Part No. Part Name Class 22 Class 50

* 14 † Gland Stud AISI 304

* 15 † Gland Stud Nut AISI 304

17 † Lantern Ring Teflon (9)

* 18 † Splash Collar Cadmium Plated Steel

* 22 Backhead Steel (3) 316 S/S (10)

* 22A † Backhead Indexing Cap Screw Steel (4)

* 37 † Clearance Shim Steel

* 77 † Casing Gasket Teflon (9)

* 77A † Impeller Gasket Teflon (9)

DL201 DL231
DL202 DL232

Horsepower Rating — max. rated
Driver HP not to exceed @ 1750 rpm 71/2 HP 50 HP

@ 3500 rpm 15 HP 100 HP
Max. Hydrostatic Test Pressure

Ductile Iron (CL 22), and 316 S/S (CL 50) 430 psig 430 psig
Shaft Packing

Size (square) 5/16" 3/8"
Rings with Lantern Ring 5 5
Spacing 2-R-3 2-R-3
Rings without Lantern Ring 6 7

Stuffing Box Dimensions
Length (depth) 21/8" 23/4"
Inside Diameter (bore dia.) 15/8" 21/2"
Shaft Sleeve Diameter 1" 13/4"
Lantern Gland Width 7/16" 5/8"
Distance Lantern Gland to Open End 13/8" 13/4"

of Stuffing Box

STANDARD, INLINE, SINGLE STAGE, OPEN IMPELLER, CENTRIFUGAL PROCESS PUMPS
TYPES DL201, DL202; DL231, DL232

SERIES DL200/DL230
CENTRIFUGAL PROCESS PUMPS

ALLOWABLE WORKING PRESSURE
VS. PUMPING TEMPERATURE

All mechanically sealed pumps contain a seal face flushing connection in the 
gland and internal seal circulating piping as standard.

All mechanically sealed DL202 and DL232 pumps used with cooling jackets
require a Min-Flo Bushing.

6040 Guion Road   Indianapolis, IN 46254
Phone:  (317) 293-2930   FAX:  (317) 297-7028
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INSTALLATION AND MAINTENANCE OF STUFFING BOX PACKING

The proper installation and maintenance of packing to seal a
pump shaft is not difficult but must be properly done to provide
good packing and pump shaft sleeve life. All packing must be
allowed to leak. This leakage is the only lubrication for the 
packing and additionally provides cooling to remove part of
the frictional heat built up between the shaft sleeve and the
packing. Failure to allow sufficient leakage will result in short
packing and shaft sleeve life and increased power consump-
tion of the pumping unit. It is entirely possible to stall a 
centrifugal pump by clamping the packing gland down.

Most Dean pumps are shipped from the factory without 
packing in the stuffing box. A complete set of die molded 
packing specified for the service is shipped with the pump 
in a separately labeled carton. The pump stuffing box must 
be properly packed before the pump is put into service.

The stuffing box may be packed either with or without a
lantern ring (also known as a seal cage or lantern gland) as
the service of the pump dictates. When the pump suction 
pressure is above 100 psig a lantern ring is not recommended.

PURPOSE OF LANTERN RING
Lantern rings are made of Teflon or suitable metal as the ser-
vice demands. They are of split construction and may be easily
installed or removed without disassembling the pump. A lantern
ring is used in the stuffing box with packing for these reasons:

1) To permit the introduction of a sealing liquid into the
stuffing box to prevent leakage of air into the pump
through the packing when the pump suction pressure is
less than atmospheric pressure. The sealing liquid may
be from an internal seal connection or from an external
source.

2) To permit introduction of grease, oil, or other suitable
lubricant to the packing to provide lubrication or cooling.

INTERNAL SEAL CONNECTION 
TO THE LANTERN RING
An internal seal connection is used to inject pumpage from 
the pump casing into the lantern ring through the lantern ring 
connection of the stuffing box to seal the pump against air
leakage as noted above. It can be used only when the pumped
liquid is clean and non-abrasive.

The pumped liquid introduced through the internal seal connection
to the lantern ring will not seal the pump against air leakage
through the packing when the pump is idle or on stand-by service.

EXTERNAL SEAL CONNECTION 
TO THE LANTERN RING
The sealing liquid introduced to the lantern ring may be from a
source external to the pump. It must be introduced at a pres-
sure above stuffing box pressure and must be non-corrosive,
non-abrasive and adequately cool. The connection is made to
the lantern ring connection on the pump stuffing box.

The lantern ring connection on the pump stuffing box is also
used to introduce grease, oil, or other suitable lubricants to the
lantern ring.

LANTERN RING NOT USED
When the pump suction pressure is above atmospheric pres-
sure or the stuffing box is pressure sealed (no impeller balance
holes) and neither internal nor external liquid or lubricant is
required to the packing, the lantern ring is not used and the
stuffing box is packed full with rings of packing.

PACKED STUFFING BOX WITHOUT LANTERN RING

4) When the pump is completely filled, seal the discharge
opening with a blind flange, gasket, and bolts.

5) Apply a heavy protective coating to any exposed metal
surfaces. A rust preventative must be used to protect all
steel and iron parts.

6) Rotate the motor shaft “by hand” each month. Wear heavy
gloves when rotating the shaft, to protect your hands. It
will most likely be necessary to remove the motor fan
cover to gain access to the motor fan to rotate the shaft.

When you are ready to place the pump in service:

1) Drain the storage liquid from the pump and any auxiliary
piping. Draining can be through the casing drain connec-
tion, the auxiliary piping, the suction flanged connection,
and the discharge flanged connection.

2) Remove and discard the blind suction flange, gasket, and
bolts. Remove and discard the blind discharge flange,
gasket, and bolts.

3) Flush all remains of the storage liquid from the pump and
the auxiliary piping. Use a flush liquid that is compatible
with the liquid to be pumped. Evaluation of compatibility
must include consideration of the temperature at which the
system will later operate.

4) Discard the storage liquid and the flush liquid. Be sure to
comply with governmental regulations in any disposal.

WARNING:
Be sure that there is nothing remaining in the pump or piping
that could react with the liquid that will be pumped or that
would have an excessive vapor pressure at the system operat-
ing temperature. For example, solvent residue left in the pump,
when exposed to the operating temperature of the system,
could create a vapor pressure in excess of the capability of the
system to retain it, therefore causing an explosion that could
prove fatal.

5) Replace all pipe plugs and tighten them. Tighten any and all
auxiliary piping connections that may have been loosened.

6) Remove the “storage” protective coatings from the external
surfaces of the pump.

Pumps must also be protected from moisture, dirt, and physical
damage, during and after installation while the system is being
completed. Pumps “stored” as installed in the piping system
must be completely checked for proper installation prior to
start-up.

PACKED STUFFING BOX WITH LANTERN RING


