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installation and operating manual  
end suction pumps

The Armstrong’s innovative Series 40pf  pump is designed to 
allow easy maintenance.  The pumps same level suction  and 
discharge  permits easy-piping layout and pump installation.  
Design features, such as bearing removal with no special tools, 
will make the reliable End Suction pump a trouble-free pump for 
many years.

Armstrong series 40pf  End Suction pumps are thoroughly 
tested and inspected before shipment, but should be carefully 
examined for possible damage during transit.  Contact your 
Armstrong representative and the Transport Company immedi-
ately if there is any evidence of mishandling

 

embedded anchor bolt
¾" 4" long minimum

grout

wedges

foundation

grout
forms

•	 Install foundation bolts
•	 Install grout forms
•	 Fill in base with grouting

1.0	 installation

1.1	 location and storage
•	 Locate the unit in a dry place as near the city water entrance 

as practical with a short, direct suction pipe

•	 Shaft should be rotated by hand 10 to 15 revolutions every 
one to three months depending on storage conditions

1.2	 foundation for es pump
•	 Foundation should be sufficiently substantial to absorb 	

any vibration and to form a permanent, rigid support for the 
base plate

•	 Foundation  bolts of suitable size should be embedded in the 
concrete located by a drawing or template

•	 Place pumping unit on foundation with wedges under base 
plate leaving approximately ¾" space for grouting

•	 Carefully level the unit by adjusting  the wedges until shafts 
of pump and driver are leveled, recreating factory alignment

•	 Check coupling faces as well as suction and discharge 
flanges of pump with a level

•	 Slight misalignment at this point may be corrected by ad-
justing the wedges

After unit has been in operation for about a week, check align-
ment.  Any misalignment may be corrected by placing shims 
between base and driver or pump feet

1.3	 pump mounting and piping
•	 Never connect a pump to piping, always start piping 	

from pump.

•	 Use as few bends as possible and preferably long 		
radius piping.

•	 Install good supports under suction and discharge piping 
with anchors near but independent of the pump.

•	 Make sure piping exerts no strain on pump as this would 
throw the unit out of alignment or distort the casing.

•	 Increase the size of both suction and discharge pipes at 
pump nozzle to suit pump capacity and particular conditions 
of installation.

•	 Use eccentric reducers on suction.

•	 Layout the suction line with a continual rise towards the 
pump without high points, thus eliminating possibility of 	
air pockets.

•	 Test suction line for air leaks before starting; this becomes 
essential with long suction line or high static lift.
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•	 Install, at pump suction, a straight pipe of a length equiva-
lent to 10 times its diameter. If devices such as elbows and 
strainers must be located in the suction piping.

•	 Install gate valve close to pump in both suction and dis-
charge lines on flooded suction application; this is used 
mainly to isolate the pump for inspection or repair.

•	 Install a check valve in discharge line between pump and 
gate valve

caution
Discharge valve only must be used to reduce the flow or 
shutoff the pump

1. 4	 alignment
The flexible coupling compensates for temperature changes 	
and permits shafts end movement  without interference; it will 
not compensate for misalignment. Faulty alignment will result 	
in noisy pump operation, reduced bearing life, excessive 	
coupling wear.

•	 Carefully verify the alignment after the foundation bolts 
have been properly tightened

•	 Alignment should be again verified after piping is installed 
and unit has operated under normal conditions at operating 
temperature

•	 To verify alignment, place a straight edge across the cou-
pling as shown; this must rest evenly on both rims at top, 
bottom and both sides  

•	 With a pair of inside calipers or thickness gauge, check 
distance between coupling halves at points where straight 
edge was used; distance must be equal at all points

•	 Pump should be aligned and verified with misalignment 
data of coupling/Drive shaft, Please refer Manufacture 
recommendations

 

1.5	 minimum fittings
If minimum fittings recommended by n.f.p.a. 20 are supplied 
loose, they should be installed as follows:

circulation relief valve (not supplied with diesel driven 
pumps)

•	 Install Circulation Relief Valve at the casing discharge  
(always before the check valve)

•	 Set pressure at the minimum suction pressure plus the 
pump rated pressure raised to the next higher 5 lb. 		
increment

•	 Circulation relief valve and stuffing box should then be 
piped to drain

suction and discharge gauges 

•	 The following gauges are required to measure both suction 
and discharge pressures, and must be supplied with all fire 
pumps to ensure close check on pump performance:

a	 3½" dial combination pressure and vacuum suction gauge

b	 3½" dial discharge pressure gauge

c	 ¼" cocks with lever handle

testing alignment
 

perfect
alignment

parallel
alignment

straight gauge

feeler gauge

feeler taper

straight gauge
angular

misalignment
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typical fire pump & controller arrangement
end suction - electric driven

end suction - diesel driven
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2.1	 prestart-up
Fill out Prestart-Up Check List

2.2	 fire pump pressure setting

2.2.1	 pressure switch setting

The pressure switch to start the fire pump is normally located 
in the lower left-hand side of fire pump controller. Similarly 
the pressure switch to start the Jockey pump is located in the 
Jockey pump controller.

2.2.2	 pressure transducer setting

The controller shall be supplied with a solid state pressure 
transducer with Rated for 0-500psi working pressure (stan-
dard display at 0-300psi) and a run test solenoid valve. The 
wet parts shall be externally mounted and include a protective 
cover. The pressure sensing line connection to the transducer 
shall be ½" fnpt . Provisions for a redundant pressure trans-
ducer shall be provided. 

Make sure pump shutoff + max. suction pressure does not 
exceed system rated pressure or its components. 

2.3	 circulation relief valve
The circulation relief valve should be set in the field at pressure 
to the lowest suction pressure, plus the rated pressure of the 
unit raised to the next higher 5 lbs increment.

2. 4	 start-up procedure -  			 
(pump sequence)

caution: In case of electrical control circuit problem 
use the emergency disconnect lever to bypass control 
circuits

a	 electric driven

•	 Open suction gate valves

•	 Compress packing evenly with gland (gland nut should be 
finger tight)

•	 Electric Fire Pump controllers are designed to start an electric 
motor driven fire pump. It can either start the fire pump 
manually through the local start push button or automati-
cally through the sensing of a pressure drop in the sprinkler 
system.

•	 Place the main disconnect switch in the on position

•	 Place circuitry breaker in the on position and check if power 
on light is illuminated

•	 Check direction of driver rotation by pressing momentarily 
the start and then stop push buttons on the controller 
(proper direction is indicated by arrow on pump casing); for 
in-line pump use a light on shaft to see rotation (this is clock-
wise looking down from top of motor). If rotation is wrong 
interchange motor leads in panel per instructions in panel 

•	 Bring the timer setting down to one (1) minute for automatic 
start test purpose

•	 Open system butterfly valve

•	 Bleed the system by opening a valve on the pressure 	
sensing line to create a pressure drop

2.0	 operation-electric driven

Set pressure to the following setting values:
Example: Rated Flow and Head = 750 USgpm and 55 psi ; Min. Suction pressure = 50 psi 

Fire Pump Stop Point (fsp) = Fire Pump shutoff pressure + min. static suction pressure = Cut-out
= 60  psi + 50  psi = 110  psi

Jockey Pump Stop Point (jsp) = Fire Pump shutoff pressure + min. static suction pressure = Cut-out
= 60  psi + 50  psi = 110  psi

Jockey Pump Start Point (jstrt) = jsp  - 10  psi
= Cut-in
= 110  psi - 10  psi = 100  psi

Fire Pump Start Point (fstrt) = jstrt- 5  psi
= Cut-in
= 100  psi - 5  psi = 95  psi

Pressure Relief Valve = Minimum suction pressure + rated pressure + 5  psi = 50  psi + 55  psi + 5  psi = 110  psi
Resume = Fire Pump Cut-in Cut-out

95  psi 110  psi
Jockey Pump Cut-in Cut-out

100  psi 110  psi
Pressure Relief Valve to open at 110  psi
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•	 As soon as fire pump starts check if full load current value is 
within the electric motor nameplate rating with service factor 
taken into account

•	 Check packing adjustment to obtain slight leak of approxi-
mately one drop per second 

•	 After running for one minute (time set on the running period 
timer), stop pump with stop button. If you try stopping it 
before the time set on the timer, the pump will not stop

•	 Bleed again until desired start-up pressure is attained

•	 Allow Jockey pump to stop automatically and the start, stop 
and system pressure shall be digitally displayed and adjust-
able through the user interface on fire pump controller.

start-up procedure 
(flow test procedure if required by authorities)

•	 Close system control butterfly valve

•	 Open gate valve to hose outside header for flow test or flow 
meter discharge valve

•	 Press start button to start pump

•	 Adjust flow by the quantity of hose valves opened or with 
pump discharge valve if using flow meter

•	 Perform flow test for 0% (churn), 100% (rated flow), 150% 
(rated flow) using approved flow testing device.

•	 At these 3  flows record suction pressure, discharge pressure, 
pump rpm , pump current and voltage

•	 When test is finished, close test header and stop pump

reminder

•	 Leave the disconnect switch on and the circuit 		
breaker on (the power on light must be lit)

•	 Bring timer setting back to required value, one minute 		
for each 10 hp, maximum 10 minutes

b	 diesel engine driven

•	 Open suction gate valves

•	 Compress packing evenly with gland (gland nut should be 
finger tight)

•	 Close the main relief valve using the maximum spring 	
pressure

•	 Bring the timer setting down to one minute for automatic 
start test purpose

•	 Start engine manually on either battery

•	 Adjust main relief valve (mrv) spring to allow valve to 	
fully open

•	 Stop engine and open system butterfly valve

•	 Bleed the system by opening a valve on the pressure sensing 
line to create a pressure drop (Verify the pump start at pres-
sure start set according to the pressure setting table 2.3 and 
program fire pump controller pressure setting).

•	 As soon as fire pump starts, verify engine rpm  matches pump 
rated rpm

•	 Check packing adjustment to obtain slight leak of approxi-
mately one drops per second 

•	 After running for one minute (time set on the running period 
timer), stop pump with stop button. If you try stopping it 
before the time set on the timer, the pump will not stop

•	 Bleed again until desired start-up pressure is attained

•	 Allow Jockey pump to run to stop pressure setting

	
start-up procedure 
(flow test procedure if required by authorities)

•	 Close system control butterfly valve

•	 Open gate valve to hose outside header for flow test or flow 
meter discharge valve

•	 Press start button to start pump

•	 Adjust flow by the quantity of hose valves opened or with 
pump discharge valve if using flow meter

•	 Perform flow test for 0% (churn), 100% (rated flow), 150% 
(rated flow) using approved flow testing device.

•	 At these 3  flows record suction pressure, discharge pressure, 
pump rpm , pump current and voltage

•	 When test is finished, close test header and stop pump

2.5	 automatic operation
•	 Open system butterfly valve and turn all the isolating valves 

to the fully open position

•	 Place selector switch in auto position for Fire pump,diesel 
pump controller (HOA).

•	 Switch the Jockey pump to auto (the power on light 	  
must be lit)

note
•	 The settings should be established by pressures observed on 

test gauges
•	 A final adjustment may be made on any control to match the 

exact system requirements 
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after start-up, make sure ...

•	 To open system butterfly valve

•	 To bring minimum run timer back to 30 minutes

•	 Valve on pump suction must be fully open as throttling on 
suction side is harmful to the pump

•	 Pump will not run dry. Most centrifugal pumps have close clear-
ances and cannot run dry without serious damage resulting

3.0	 maintenance
es pumps are built to operate without periodic maintenance. 	
A systematic inspection made at regular intervals, giving 	
special attention to the following, will ensure years of trouble-
free operation.

3.1	 general care
•	 Keep unit clean

•	 Provide the motor with adequate overload protection

•	 Keep flying chips or other loose particles away from the 	
ventilating openings of the motor

•	 Avoid operating the unit in overheated surroundings

•	 Proper ventilation should be provide in the pump room.

•	 Make sure all drain-lines are clear and draining properly.

•	 Ensure gland packing is leaking at the one drop per second 
while pump is running.

3.2	 bearings
•	 Sealed greased for life bearings are fitted on your pump.

•	 No particular attention is required

•	 No need for greasing since the bearings are greased for the 
entire bearing life

•	 If abnormal noises come from the bearing during normal 
operation, replace bearings

3.3	 stuffing box with packing

stuffing box dismantling

•	 Remove flush line connection from stuffing box extension

•	 Remove gland plate from stuffing box

•	 Remove stuffing box extension

packing replacement

•	 When removing old packing, make sure bottom rings are 
completely removed (Maintain sequence of lantern ring and 
packing ring).

•	 Thoroughly clean the stuffing box and check condition of 
shaft sleeve (a badly worn or corroded shaft sleeve will never 
seal properly)

•	 Cut packing into lengths allowing V" between ends 	when 
installed

•	 Place first ring around shaft and press firmly and evenly into 
stuffing box

•	 Continue in the same manner staggering ring joints one quar-
ter of a turn until stuffing box is filled

•	 Make certain lantern ring is in correct position under  pipe 
connection

stuffing box assembly

•	 Install back stuffing box extension

•	 Install flush line connection on stuffing box extension

•	 Install gland plate and compress evenly leaving it 		
finger tight

•	 Compress packing evenly with gland and leave gland nut 
finger tight

•	 With pump running adjust gland with recommended 	
leakage rate

caution: Packing should not be pressed too tight, as this 
may result in burning the packing and scoring the shaft 
sleeve.

4 .0	 pump disassembly
warning: Whenever any disassembly work is to be done 
on pump, disconnect power source to driver to eliminate 
any possibility of starting unit.

4 .1	 to remove rotating assembly
1	 Remove coupling guard and disconnect coupling halves

2 	 Disconnect flush line from upper half casing

3 	 Remove pump half coupling.

4 	 Remove bolting from bearing covers and jack the (2) screws 
to help remove bearing covers

5	 Remove bearing locknut on opposite side of motor

6 	 Remove bearing by holding shaft in place and turning nut 
behind bearing; bearing will slide out

7 	 Remove gland plate and split gland

8 	 Remove stuffing box extension

9 	 Remove packing, lantern ring and bushing

10 	 Remove casing bolting

11 	 Remove and place shaft assembly in a clean, dry work area for 
necessary disassembly

12 	 Screw (2) jack screws down to separate upper and lower case
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13 	 Turn jack screws back after separation to prevent interference 
at reassembly

14 	 Lift upper casing straight up until clear of impeller

15 	 Place slings around shaft near the bearing housings and lift 
shaft assembly

16 	 Place shaft assembly in a clean, dry work area for necessary 
disassembly

4 .2	 disassembly of rotating element
1 	 Unscrew sleeve on right side of the pump when facing 	

suction flange

2 	 Slide impeller on shaft and remove

note direction of vanes. impeller must be installed in 
same direction.

3 	 Remove impeller key

4 	 Unscrew other sleeve

4 .3	 removal of impeller ring
It is not necessary to remove impeller from shaft to replace 	
impeller rings

1 	 Remove rotating element

2 	 Remove locking set screws from rings

3 	 Rings may now be pulled from impeller, cut off with a chisel, 
or turned off if a suitable lathe is available using original shaft 
centers - do not cut into body of impeller

4 	 When new rings are installed, drill and tap new holes for 
locking set screws - do not attempt to use old half holes in 
impeller hub

4 . 4	 inspection
1 	 Visually inspect parts for damage affecting serviceability

2 	 Check o-rings and gaskets for cracks, nicks or tears

3 	 Check packing rings for excessive compression, fraying or 
shredding and embedded particles

4 	 Replace if defective in any way

5 	 Mount shaft between the lathe centers to check eccentricity 
throughout the entire length, runoff should not exceed 0.002".

6 	 Bearing surface should be smooth and shoulders square and 
free of nicks

7 	 Measure od of impeller hub or impeller wear rings and id of 
casing wear ring

8 	 Compute diametrical clearance (id minus od) and compare 
with original (0.0075" to 0.0085") radial clearance 

9 	 Surfaces must be smooth and concentric

10 	 Examine impeller passages for cracks, dents or embedded 
material

11 	 Examine shaft sleeves for wear

4 .5	 assembly is the reverse of the 		
disassembly procedure

1	 All parts, inside and out, should be clean since dirt and grit 
will cause excessive wear, plus needless shutdown.

2	 Reinstall sleeve in correct position (see drawing pump 
assembly).

3	 The sleeve locked by impeller key must be re-install 
correctly. Failure to install correctly result in pump failure. 

4	 Reinstall impeller with vanes in right direction - impeller 
vanes slope must be opposite to pump rotation.

5	 Install other sleeve and lock.
6	 Some of our pumps have locking set screw in the sleeve if 

present ensure they are tightened.

Pump rotation is defined viewed from the driver’s end

1	 Thread of both sleeves as well as locking setscrews to be 
applied with Loctite 242 . Once locked sleeve is in position, 
torque the other sleeve with 100  ft.lb. Then tighten (4) 
setscrews in both sleeves with 11 ft.lb torque. 

2	 Make certain that casing rings are in proper position; the 
half raised ring should be on the outside and completely in 
the lower half casing and ensure ring is fully seated.

3	 Install casing gasket and do not cut overlap before casing 
cover is in place and bolted.

4	 Install upper half, cut gasket on each side of the stuffing 
box and bore after all cap screws are tightened.

5	 Install stuffing box bracket and packing afterwards. Insure 
that packing does not block seal water inlet.

6	 Install packing flush line.
7	 Reinstall bearings and bearing covers.
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5 .0	 trouble shooting

causes remedy
pump will not start
Faulty electrical circuit •	 Make sure both circuit breaker and disconnect switch are in the on position

•	 If the circuit breaker trips when the pump tries to start check horsepower and voltage 
specified on the schematic and wiring diagram inside the starter door with the pump motor 
nameplate

•	 Ensure that the pressure switch/Pressure transducer is working properly and is responding to 
changes in pressure.

Impeller Jammed •	 Remove obstruction

pump is noisy or vibrates
Stuffing box too tight or packing improperly installed •	 Loosen gland swing bolts and remove stuffing box gland halves; replace packing

Impeller obstructed •	 Pressures fall off rapidly when an attempt is made to draw a large amount of water, remove 
obstruction from impeller

Excess bearing friction due to wear and dirt •	 Remove bearings and clean, lubricate, or replace as necessary
Foundation not rigid •	 Tighten foundation bolts or replace foundation if necessary
Alignment •	 Correct the alignment 
Pump cavitation  •	 Ensure adequate suction pressure

no water discharge
Air pocket or air leakage in suction line •	 Uncover suction pipe and locate and re-arrange
Suction connection obstructed •	 Examine suction intake, screen, and suction pipe and remove obstruction
Impeller obstructed •	 Pressures fall off rapidly when an attempt is made to draw a large amount of water, remove 

obstruction from impeller
Pump not primed •	 First warning is a change in pitch of the sound of the driver; shut down the pump

discharge pressure too low
Air leakage in suction line •	 Uncover suction pipe and locate and re-arrange
Suction connection obstructed •	 Examine suction intake, screen, and suction pipe and remove obstruction
Stuffing box too tight or packing improperly installed •	 Loosen gland swing bolts and remove stuffing box gland halves; replace packing
Water seal or pipe to seal obstructed or air leak into 
pump through stuffing boxes

•	 Loosen gland swing bolt and remove stuffing box gland halves along with the water-seal ring 
and packing.

•	 Clean the water passage to and in the water seal-ring. Replace water seal-ring, packing gland 
and packing in accordance with manufacturer’s instructions

Impeller obstructed •	 Pressures fall off rapidly when an attempt is made to draw a large amount of water, remove 
obstruction from impeller

Speed too low •	 Check that rated motor speed corresponds to rated speed of pump, voltage is correct, and 
starting equipment is operating properly

Wrong direction of rotation •	 With polyphase electric motor drive two wires must be reversed; where two sources of 
electrical current are available, the direction of rotation produced by each should be checked

Rated motor voltage different from line voltage i.e., 220 
or 440 volt motor on 208 or 416 volt line

•	 Obtain motor of correct rated voltage or larger size motor

pump will not stop
* Faulty electrical circuit •	 Is the pressure switch inside the starter properly piped up to the water system? (system side)

•	 Is the stop valve in the piping to the pressure switch open?
•	 Check that pressure switch is working properly by disconnecting one of the pressure switch 

leads to simulate open contact position
•	 Ensure that pressure switch connection lines have been flushed to clear dirt in piping
•	 Make sure that pressure switch set point is correct according to suction and working pressure
•	 Change manual start handle to automatic

Run period timer defective •	 Remove jumper if applicable
Pressure too low •	 Verify pressure switch setting compared to system pressure
Fire pump controller emergency start handle engaged or 
in run position.

•	 Return emergency start handle to off position

6.0	 warranty
Refer standard warranty document.
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7.0	 end suction pump parts list

discharge

suction

50

58

90

91

83

86

79

72

80

94

a

b

59

53
407778

35

39

22

5652

4344
48

28

23

29

36

24

38 29
20 26

19

25

54 70
21
72

65

57 66

102

105

106

110

111112

108

100

103104

N"npt

K"npt

no. 40pf part list material qty

20 Bearing housing assembly  1

40 Adapter Cast iron 1

43 Washer Steel 4

44 Capscrew Steel 4

50 Stuffing box cover Ductile iron 1

52 Stud Stainless steel 2

53 Capscrews Steel 1

54 Gland plate Bronze 2

56 Nut gl/pl Stainless steel 2

57 Connector gl/pl Brass 1

58 Valve Brass 1

59 Tubing Soft copper 1

65 Packing ring Graphite 5

66 Lantern ring Teflon, bronze or 316 sst 1

70 Sleeve-shaft  Bronze (or 316 sst) 1

72 Gasket – sleeve Teflon 1

80 Impeller Bronze 1

83 Washer-impeller Stainless steel 1

86 Capscrew – self lock Stainless steel 2

90 Wear ring-casing Bronze sae 660 1

91 Wear ring –s/b  cover Bronze sae 660 1

94 “O” ring volute cover epdm 1

no. 40pf part list material qty

99 Pipe plug – cooling line (not 
shown)

Plated steel 1

100 Volute (casing) 125#  Flgd = cast iron or
250#  Flgd = cast iron or
Pn16 flgd = cast iron

1

102 Pipe plug – suct & disc Plated steel 3

103 Washer Steel 4

104 Capscrew Grade 5 steel 4

105 Pipe plug-drain Plated steel 1

106 Support foot –casing Steel 1

108 Capscrew-support foot Steel 1

110 Support foot –ob Cast iron 1

112 Capscrew Steel 4

600 Nameplate – saa  (not shown) Aluminum 4

601 Bracket nameplate (not shown) Steel 1

602 Screw-drive (not shown) Steel 1

605 Nameplate fm, ul(c)  (not 
shown)

Aluminum 1

notes:
		

600	 Nameplate attached to backside of bracket using 602.	
601	 Nameplate bracket attached to casing using 603 & 604.	
605	 Nameplate attached bracket 601 using 602.	

*Recommended spares
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no. 40pf bearing housing  
assembly (regreaseable) material qty.

19 Eye bolt Steel

21 Shaft Stressproof steel or 
316  stainless steel

22 Bearing i/b-ball 45mm 6309-rsr

23 Braeing o/b-double roller 50mm 3310b. tvh

24 Lock washer Steel

25 Locknut Steel

26 Bearing housing Cast iron

28 Grease shield rsv2

29 Cap o/b Cast iron

32 Capscrew Steel

35 Fitting-grease Stainless steel

36 Key (coupling side) Stainless steel
38 Fitting grease Stainless steel
39 Slinger – water Rubber
48 Bearing cap i/b Cast iron
77 Washer Steel
78 Screw Steel
79 Key-impeller side Stainless steel

8.0	 pre start-up / post start-up check list
Refer Armstrong pre-startup check list.
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