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OPERATION AND MAINTENANCE MANUAL FOR HAND PUMPS
I. INTRODUCTION I1. HAND PUMP DESCRIPTION AND
The Northern Region’s 1999 potable water inven- OPERATION

tory showed that there are 188 hand pumpsin use
inthat region. Approximately 60 percent of all the
water systems at recreation sites in the Forest
ServiceNorthern Region utilize hand pumps. Other
regions also use hand pumps at sites where elec-
tricity isnot available. The hand pump islikely to
remain a common method of withdrawing well
water at Forest Service campgrounds.

Theprimary reasonsfor the popularity of the hand
pump in the Forest Service are its simple design
and its usability at well sites without electricity.
Hand pumps also can operate satisfactorily in
freezing weather for early and late season use.
Generally, the hand pump has proven to be popu-
lar with the public. One only has to view the
number of old red hand pumps that overlook
lawns and flower gardens to sense the nostalgia
that is associated with thisreminder of the past.

Sanitary surveys on hand pumps in Region One
identified somerecurring problemsat many of the
installations. Some of these deficiencies were
associated with the design of the hand pump stands,
and some were associated with pump installa-
tions, such as, drainage, slabs, etc. The Region’s
standard drawing for theinstallation of hand pumps
was approved in 1978 based on the data gathered
from those sanitary surveys.

The purpose of this manual isto provideinforma-
tion on the installation and maintenance of well
hand pumps. The manual specifically addresses
the operation and maintenance of Monitor hand
pumps supplied by Baker Manufacturing Com-
pany, Evanston, Wisconsin. The majority of hand
pumpsthat arein current use by the Forest Service
areMonitor pumps. For information on partsavail-
ability, pricing and procedures not covered in this
manual contact Baker Manufacturing at (608)
882-5100.

It is recommended that copies of this manual be
distributed to all facilities engineers and district
personnel responsible for maintaining water sys-
tems.

A hand pump installation consists of a pump
cylinder, drop pipe, pump rod, and pump stand. A
typical hand pump installation is shown in figure
1. Figure 2 illustrates the main components of the
Monitor IDFHCSAND 1DFHFShand pumps.

Reservoir
Drinking fountai n-:\ Pump
— stand or
base
Hydrant
Drainpipes

Concreteslab

Drain
Drop pipe Weep hole
Pump rod below frost line
Well casing

Pump cylinder

Figure 1—Typical hand pump installation.

The pump cylinder is asingle-acting piston pump
as shown in figure 3. Figures 4 and 5 are photo-
graphs of the pump cylinder assembly. The piston
is connected to the pump handle by the pump rod
that is installed inside the drop pipe. Operating
the pump handle moves the piston up and downin
the pump cylinder.

When the piston isdrawn upward, gravity and the
pressure of the water above it close the valve in
the piston. Water above the piston isforced out of
the cylinder, up the drop pipe, and out the spigot
or fountain on the pump stand. At the same time,
water is also drawn into the lower portion of the
pump cylinder through the check valve on the
bottom of the cylinder.
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Figure 3—Typical pump cylinders.
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Figure 4—Cylinder assembly.
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Figure 5—Cylinder valves.

Asthe piston starts downward, the check valve on
the bottom of the cylinder closes and thevalvein
the piston opensto allow the pistonto movetothe
bottom of the cylinder. Water is trapped in the
pump cylinder during the down stroke of the
piston, and then is forced upward into the drop
pipe on the next up stroke.

The pump stand in the Region One standard hand
pump drawing has a drinking fountain and hy-
drant instead of a spout. A reservoir on the pump
stand holds a small amount of water to allow the
water to flow out of the drinking fountain for 5 to
10 seconds after pumping is discontinued.

Another pump stand that is available has provi-
sions for treating the water discharged from a
hand pump. Figure 6 shows a pump stand with a
water treatment base. The water flows out of a
fitting at the pump base, through the treatment
unit, and back into the bottom of the reservoir
unit. Treatment could includefiltration, disinfec-
tion, ion exchange, etc.

Districts should consult with facilities engineers
or zone environmental engineersbefore consider-
ing the installation of a pump stand with a water
treatment unit. In general, these units should be
considered as the last resort for bacteriological
problems at a well site with a hand pump. The
treatment system should not be used to cover up
obvious sanitary deficiencies in the well hand
pump installation.

Figure 6—Pump stand with a water treatment base.

I11. SAMPLING AND TESTING

Normal operation of a hand pump maintained in
good condition should have a minimal effect on
the district. System operation should primarily
consist of collecting monthly samples for routine
bacteriol ogical monitoring.

The procedure for collecting a bacteriological
sampleisasfollows:

A. Flush the well by pumping for 2 to 3 min-
utes.

B. Avoid contamination of the sample at the
time of collection.

1. The sampling bottle shall be kept un-
opened until the moment the bottle is to be
filled.

2. During sampling, do not touch thethreads
on the cap and the neck of the bottle. Do not
place the cap on the ground while taking
sample.

C. Hold the bottle near the base, fill the bottle
3/4 full, and replace the cap immediately.
DONOTRINSETHEBOTTLE BEFORE
COLLECTING SAMPLE! Normally achemi-
cal is added to the bottle to neutralize re-
sidual chlorineinthewater sample.

D. Complete collection form and return form
and sampleto thelaboratory.
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IV. INSTALLATION

Figure 7 is the Region One standard drawing for
theinstallation of hand pumps. Thestandard drawing
has been reviewed and approved by the Montana
Department of Environmental Quality. All re-
gions should have an installation drawing ap-
proved by the appropriate regional and state au-
thorities. Region One requires that this drawing
be used for theinstallation of hand pumps on new
wellsandtherehabilitation of existing hand pump
sites. The appropriate State authority and the Re-
gional Environmental Health Engineer must ap-
prove any deviations from approved plans at sites
with public water systems. The Regiona Envi-
ronmental Health Engineer must approve devia-
tionsfrom the plansat remaining sites.

The pump model used in the 1978 Region One
standard drawing was the Monitor 1DFHF pump
stand. Virtually all of the hand pump installations
rehabilitated in Region One prior to 1984 used the
1DFHF pump stand.

Baker Manufacturing quit making the 1DFHF
pump stand in late 1983. The company offers the
1DFHFS pump stand as the replacement for the
1DFHF. The Monitor 1DFHFS pump stand is
shown in Figure 7. The only difference between
the two pump standsis the cap and flat piston bar
on the 1DFHF pump were replaced with a shroud
onthe 1DFHFS pump stand.

Thefollowing items should be emphasized for the
installation of hand pumps.

A. Draining excess water away from the con-
crete slab is important. During rehabilita-
tion of anumber of old hand pump installa-
tions, several of the wells had developed
deep cavities under the old slabs and down
along the well casings. These cavities were
up to six feet or more in depth. It is likely
that excess water seeped under the slab and
down along the opening next to the well
casing. A small space is sometimes left be-
tween the casing and natural ground when
wellsaredrilled. Surfacewater could perco-
late down and contaminate the groundwater.
Rodents, snakes, etc., could also live in a
cavity under the slab and contributeto ground-
water contamination.

B. Thelength of theinstalled pump rod should

be such that the piston does not hit the top of
the cylinder when the pump handleis at the
bottom of itstravel. The constant pounding
could cause the pump rod to separate at a
threaded joint or damage the pump cylinder
or piston. About 1/2-inch to 1-inch of the
round piston bar (not including threads) on
model 1DFHF pump stands should be vis-
ible above the packing nut when the piston
is resting on the bottom of the pump cylin-
der. Thiswill allow the packing to be changed
without the top of the threaded piston bar
dropping below the level of the packing nut
without temporary support. The manufac-
turer recommendsthat equal lengths of drop
pipe and pump rod should be installed on
Monitor pumps. Pump rod is available in
standard lengths of 18, 20, and 21 feet,
which correspond to the standard lengths of
different types of pipe used for drop pipe.
Galvanized steel pipeis normally installed
for the drop pipe. Pump rods can be short-
ened by cutting them to the desired length
and re-threading the cut end.

. The weep hole in the drop pipe should be

drilled instead of torch cut to ensure that a
clean hole of proper sizeismade. The weep
hole can be checked by operating the hand
pump until water is discharged from the
spout. Let the pump stand idle for 50 to 60
seconds and then operate the pump again. If
water is discharged from the spout within
thefirst one or two up-and-down motions of
the pump handle, the weep hole is plugged
or not large enough.

. The pump cylinder should be installed be-

low thelowest anticipated level of the water
tableto eliminate any pollution hazard asso-
ciated with priming the pump with non-
potablewater.

. Substituting another brand of pump for the

Monitor pump stand shown on the drawing
should not be done unless it is known that
the two pump stands are equivalent. Dis-
tricts should consult with facilities engi-
neers or zone environmental engineers be-
fore purchasing another brand of hand pump.
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F. The hydrant outlet should be located over
thefloor drain.

G. In older installations there is an access port
(threaded plug) near the top of the well
casing. Current modelshaveathreaded plug
inthe pump base all owing:

1. The well to be disinfected without re-
moving the pump.

2. Theaccess port isconvenient for measur-
ing thewater level inthewell.

V. START-UP AND SHUT-DOWN

A condition survey should be performed on each
hand pump installation in the spring before sys-
tem start-up and after the system is shut-down in
the fall. Year-round sites that have hand pumps
should have a condition survey performed at | east
onceayear.

A condition survey issimply aphysical inspection
of the hand pump. Typical itemsto be checked on
acondition survey are summarized bel ow.

A. Drainage system should be open and func-
tioning properly.

B. Concrete slab should not be cracked and
burrows under this slab should befilled.

C. Nutsand boltstight, gasketsintact at water-
tight joints.

D Pump stand and major componentsnot cracked
or broken.

E. Packing nut and packing checked for wear;
hole in packing nut not worn oblong; pack-
ing nut not bottomed out because packing
worn out. Check upper piston guide on model
1DFHF and 1DFHC pumps.

F. Weep hole open.

A condition survey performed when the systemis
shut-downinthefall isuseful inidentifying main-
tenance items that should be corrected before the
system is opened for the next season. Materials
can be ordered during the winter to be on hand for

installation early next season. A condition survey
before system start-up can determine if any addi-
tional damage has occurred during the winter
from vandalism, frost action, etc.

Start-up
A. Perform condition survey.
B. Complete necessary maintenancerepairs.
C. Install pump handle.

D. Loosen and readjust packing nuts on Moni-
tor 1IDFHC and 1DFHF pump stands. Add
packing if necessary.

E. Flush well by pumping until discharge is
clear of rust, sediment, etc.

F. Sample water for bacteriological testing.
Remove pump handle.

G. Install the pump handle. If bacteriological
test is satisfactory, the water system may be
opened for use.

H. Chlorinate the well and let it stand for a
minimum of four hours. If the bacteriologi-
cal test is unsatisfactory, repeat all steps
beginning with Step E. Flush the well until
the free chlorine residual drops below 0.5
mg/L.

I. Request a sanitary survey from the Forest
facilities engineer if subsequent bacterio-
logical samples continue to show contami-
nation.

Shut-down

A. Perform condition survey.

B. Tighten packing nut on Monitor 1DFHC and
1DFHF pump stands so packing forms a
watertight seal while the hand pump is shut
down for the season. Tighten packing nut
until piston bar cannot be moved.

C. Remove pump handle.



OPERATION AND

MAINTENANCE

MANUAL FOR HAND PUMPS

V1. MAINTENANCE

Like any other piece of machinery, hand pumps
have maintenance requirements. Common main-
tenance procedures for hand pumps are described
in the following paragraphs. Numbers in paren-
theses refer to part numbers of typical Monitor
pumpsshowninfigures8 and 9. The partsnomen-
clature of a Monitor pump cylinder is shown in
figure 10. Figure 10 shows the components of a
cast iron cylinder with abrassliner. Currently, all
cylinder components are made of brass and the
cast iron cylinders are no longer available from
the manufacturer. Figure 10 isstill useful because
it depicts the majority of cylinders that will need
servicewithin the next ten years.

Drainage System—Thedrai npipeshould becleaned
as needed to keep excess water draining away
fromtheslab area.

Slab—The concrete slab should be replaced if
open cracksdevelopintheslab. Hairlinecracksin
a steel reinforced slab generally should not be
considered a threat to the sanitary quality of the
well water. The ground level around the slab
should be maintained at the elevation of the slab
so surface water does not collect in low spots or
form channels under the slab. Maintaining the
ground level at slab elevation should reduce the
chances of rodents burrowing under the slab.

Pump Stand—Nuts and bolts on the stand should
be tight. Gaskets on the reservoir cover and the
tank-to-base connection should be maintained in
awatertight condition. Cracked components such
as the pump base, reservoir cover, etc., should be
replaced as soon aspossibleto protect the sanitary
quality of thewater.

Sealed Pump Flanges—Many older model pump
stands had flanged pump bases that bolted di-
rectly to the concrete pad or to a sealed pump
flange mounted on the top of the casing. The
flange gasketsin these connections must be main-
tained to provide a watertight seal and prevent
contamination of the well. Mounting bolts must
be tight and the flange gaskets must be in good
condition.

Disinfection of the Well—The well should be
disinfected whenever the pump stand is raised or
removed for maintenance. The procedure is de-
scribed below.

1. Wash the exterior surface of the drop pipe
and pump cylinder with a100 mg/L chlorine
solution asthey arelowered into thewell.

NOTE: 1/6 cup of 5-1/4 percent household bleach
per five gallons of water is approximately a 100
mg/L chlorine solution.

2. Pour chlorine solution into well just before
installing pump cylinder and drop pipe as-
sembly. Chlorine solution shall be solution
of one cup of 5-1/4 percent chlorine bleach
or three 7 gram Olin HTH tabletsdiluted in
5 gallons of clear water into the well for
each 20 feet of standing water. Disperse
chlorine evenly through the well by pouring
chlorine solution through ahose or pipe that
is moved up or down in the well whenever
possible.

3. After installation of the hand pump is com-
pleted, operate the hand pump until the dis-
tinct odor of chlorine is detected in the
discharge.

4. Remove the pump handle and allow the
chlorine solution to remain in the well for a
minimum of 4 hours, preferably overnight.

5. After disinfecting, flush the well until the
free chlorineresidual is measured to beless
than 0.5 mg/L. Take water samplefor bacte-
riological testing at a certified laboratory.
Remove pump handle.

6. If the bacteriological test is satisfactory, the
water system may be opened for use and the
pump handlereinstalled.

Well Cleaning or Flushing—Some wells are not
adequately cleaned at the low pumping rate of
hand pumps. Accumulations of sediment, rust
particles, etc., eventually may affect the physical
quality of the well water. At some sites, periodic
cleaning of the well can be beneficial. Districts
should consult with facilities engineers or zone
environmental engineerson specificinstallations.
Portable pump jacks with gasoline engines are
availableto mechanically operatethe pump cylinder.
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Monitor Model 1IDFHCSand 1DFHFS Pack-

ing Nut and Packing

(Numbersin parenthesesarekey numbers

from figure8.)

The shroud assemblies on Monitor 1IDFHCS and
1DFHFS pump stands eliminate the potential for
contamination of potable water from precipita-
tion entering the drop pipe around worn out pack-
ing. The packing and packing nut will prevent
small insects from entering the drop pipe if the
packing nut isproperly adjusted.

The packing nut adjustment is not as critical on
shrouded pumps as on non-shrouded pumps. It is
recommended that the packing nut and packing be
inspected and repl aced as needed during the spring
condition survey.

A. Check/replace packing nut and packing.

1.

Un-thread cap (4) from top of shroud
assembly.

. Removetwo jam nuts(5), piston washer

(6), and spacer ring (7) from top of
shroud. CAUTION! Do not allow pis-
ton rod (10) to turn to prevent loosen-
ing threadedjointson pumprodinwell.

Remove pump pin (2) at connection
between pump handle (1) and outer
shroudassembly (8). Removeouter shroud
assembly (8) by lifting it off the top of
the pump.

Check packing nut for wear. If gap
between piston bar and openinginpacking
nut exceeds1/16-inch, replacethepacking
nut.

Tighten packing nut asneededtoeiminate J—
lateral movement between piston .~
bar and packing nut. If packing &*
nut bottoms out before all lat-
eral movementisgone, replace
packing.

Complete the assembly by
reversing the disassembly o i :
procedure. Apply a thin " ==
layer of waterproof grease g i
(LubriplateNo. 105 grease
is recommended) on rub-
bing surfaces between in-
ner and outer shroud as-
semblies.
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Drinking Fountain Pumps
Models 1DFHCS & 1DFHFS  |Model No. 1DFHCS & 1DFHFS
flamOity | Descrplion Ord, No.
1 {1 | Handle & Pin Assby, includes 82 & 3 HF 153
d 2 |1 | Fump Pin HERT
3 | 2 | Cottar Pin Hi &7
4 |1 | Tep Cap DPGOF
5|2 Jam Mut DEP22
G | 1 | Piston Washar DP&2
7 | 1 | Spacer Hing DF&1
8 | 1 | Outer Shrowd Assby DFPBaP
g3 | 1 | Packing Nut 031
1| Teflon Packing DP134
1 Inner Shiroud Assoy DFRAP
1 | Piston Rod DF72
1 | FRod Coupling FrGx7/16AG
1 | Pump Red Ext. (10FHFS only] - 4-1/2° DPI0
Pump Red Ext. (IDFHCS only) - 13-308" HOS0
1 | Had Caupling MEATERC
1 DF202F
3 | Sol Sorew 152-13NC x 1-172° HL}53
2 | Cofter Pin HD58
1 Fulcrum & Handie Fin 054
1 Fulzrum _ (&Y 13]
1 Fulcrum & Cap Pin 053
1| Hubber Bumper Asshy. 100F
1 | Packing Washer 01
2 | Bolt-Tank to Base 716-14NC x 27 L. DP7D
1_| Base Includes #25. 26 & 27 for 1DFHFS HF50
1| Pipe Plug, 1° NPT TEE]
4 | 5ol Screw-Dase e 1aMG & & L HF33
1 | Gaskal-Tank to Base DP21
1 | Expansion Plug 17 Dia DPFa3
1_| Screen Vem PE5ASH
2 ML, T G140 HJ50
1_| Pipe Plug- 34" MPT DF20
4 | Scrow, 3816 x 1-34° L TH1G
1 | Valve Handla & Shaft Assby, DP5E
1 | Cower DPS3FRD
1| Valve Parts inchsdes 7 36 - 49 DP&g
1 Valva Spring DP&0
1 | Snap Ring DP4E
1 ﬁ-g Wiasher Cuppd GFar
1| Washer (Back up) Shivha
1| Spacar DF4B
1 Vahal SwWit
1 Washer-Hrass UNZ43
1| Hox Lock Mut P49
1 | Strainer oFa1 |
i | Spout [EISET]
1 MNezzle Scroon QP197
1 | Mozee DFa0
1 Resarvorr Assby, includes #27, 28, 29, 31, ODPER
44, 45, 46, 47, 45 50 & 54
1 Fillar Washer DP196
1 | Holding Spring DPF195
1| Drain Pipe 1" Sid, Pipd x 23316 L BT
1 | Dvam Assby, inchudes #53 OF1e
7 | Sof Sorew 11 6-14NG & 12 L ELH
1 | Cover Goaskat ERF
1 Bass, includes 827, 26 & &6 lor 1GFHCS HC50
1 | Strean Ven PS5854,
1 | Fountain Assambly 1580F
Fountain Screoning Kil inc, #29.45,45,50,54 1950 P
58| 1 | Syphon Spout GIE]

_» Evansyilie, Wl
OM17 (7-1-G7)

* Phone: GOB-B882-2730

Figure 8—Nomenclature for MONITOR models 1IDFHCS and 1DFHFS pumps.
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REPAIR PARTS LIST

=S Worctor

HAND PUMP STANDS

Hay Crdering
Mwmber Humber Description _Dusntity MODELS: 1DFHC and 1DFHF
i HF153  Handle & Pin Asby, =Includes '
Hey No, 250 3 1
2 HF&1 Pump Pin 1
: opiz Cotwer Pic 2 |
Q460 Upper Piston Gulde 1 H
5 0200 Cap 1 13/
6 HDs% Set Screw 1/2-138C x 1 1/2 3
7 o 1] Flat Pitos Bap 1. |
& 011 Packing Mu 1!
9 Hps4 Valve Seerm Packing, | -
Graphite Rope 1/B Dis. x
23" Long 1
10 HF 32 Piston Bar 1 |
11 a53 Fuleram & C sp Fin 1 | B
12 D400 Fullepurm 1 |
13 o5d Fulerum & Handle Pin 1
14 DRIl Cotter Pin F
15 TX1S Hex Cap Screw 3/8-16 x
13/4L. L]
16 DPiG Valve Hundle & Shaft Assby. 1
17 Dps3 r 1
14 eag Valve Spring 1
1% DP4s Snap Ring 1
20 DP4T Spring Washer Cupped 1
21 (EEE Spacer 1 i
i AWl Valve 1
23 W4 W asher i Fa
4 DP9 Hex Loch Nut 1 b
5 DPri2 Cover Gasher 1 |
26 DPil Strainer 1
a7 DFi Spous 1
1 DP30  MNomle i +
¥ DPSE Reservoir Asembly-loeludes Key .
No's 27, 2B, 33, 40, 41 6 26 I
0 DFIE Drain Pipe 1” Std. Fipe = '
23 316" L, 1 T
31 DP16 Drain Asembly -I5cludes I e
Key Ma. 32 1 ’ —m
12 DPIT  Set Screw 7/16-14NC x gl
/2" L. 2 y, =40
33 DFG Pipe Plug - 3/4" NPT 1 Tre
H Q% Pump Bashing 2% x 1 174" 1 o ﬂ I
5 HF33 §m Screw-Base 172 - 13NC « A e v |
- L' ‘ I.
T HE 50 Base-Includes Mey Mo, ' 1
40 and 34 for DF=HF, 1 "
a7 DFI0 Bolt=Tank to Base 7/ 16 = e
14MC x 2" L. with N 2 P i
38 081 Packing Washer 1 % f =
g o012 Lower Guide Flange 1
40 DPl1L Gashet-Tank o Base 1 5
41 Dk} Expansion Plug 1 ) [
42 HESD Base-Includes Key Mo.'s
A0 L 34 for DF-HC. 1
&3 nesa Valve Parms - [nclodes Key )
Me.'s 18, 19, 20, 21, 22, 4
23C 24 1 | & ¥
= I56DF  Fouptein Unit Amembly Iocludes [1° |
Eey Neo. % 15, 15, 17, 25, B9, .
30y 31, 32 and 43, e |
4% LINZ4] Washet i

Figure 9—Nomenclature for MONITOR models 1DFHC and 1DFHF pumps.
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Monitor Model 1IDFHC and 1DFHF Packing
Nut, Packing, and Upper Piston Guide
(Numbersin parenthesesarekey numbers
from figure9)

Properly maintaining the pump rod packing isone
of the most important items in protecting the
sanitary quality of thewater from thishand pump.
The packing nut (8) is located at the top of the
pump base. The packing nut and packing (9) form
awatertight seal where the piston bar (10) moves
up and down through the top of the pump base
(36). Normal maintenance will require the peri-
odic tightening of the packing nut to compressthe
packing against the piston bar to maintain the
watertight seal. The packing nut should be tight-
ened to the point that thereisno side movementin
the piston bar through the nut and thereisaslight
drag on the piston bar when the pump is operated.
If water bubbles around the packing, the packing
nut is not tight enough.

The packing nut should not show much wear if the
packing isproperly maintained because the piston
bar should rub against the packing, not the brass
packing nut. If the packing nut is not tightened
periodically, and the packing isnot replaced when
required, the brass packing nut will show wear. |If
the wear on the packing nut is allowed to con-
tinue, ultimately the hole in the packing nut and
the lower guide flange (39) will become oval
shaped. If this happens, the packing nut and the
lower guideflange should be replaced because the
packing may not stay in placeif the oval becomes
too pronounced.

The upper piston guide (4) will wear inthe direc-
tion of the pump handle as the flat piston bar (7)
rubs against the guide. As the upper piston guide
wears, the piston bar (10) will tend to ware one
side of the packing nut. The watertight seal at the
packing nut may be disrupted if the packing nut
wears to one side. A thin layer of waterproof
grease (Lubriplate No. 105) on the upper piston
guide and the handle side of the flat piston bar
should prolong the life of the guide. Replace the
upper piston guide when wear exceeds 1/8 inch.

Note: Upper piston guide (4) and flat piston bar
(7) may be rotated 180 degrees onetimeto double
the life of these two components.

The procedures for replacing the packing, packing
nut, and upper piston guide are described bel ow.
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A. Replace packing.

1. Loosen packing nut (8) and slide nut up
piston bar (10) to provide accessto packing (9).

2. Remove remainder of old packing with a
fine-pointed tool such as a small screw-
driver, etc.

3. Install new valve stem packing (9) as rec-
ommended by pump manufacturer (Graph-
ite rope 1/8" diameter x 23" long for Moni-
tor brand pumps). Some districts have tried
Teflon packing such as Zip Joint in place of
graphite rope packing. The piston bar stays
clean and there is no gummy residue left on
the packing nut.

4. Slidepacking nut down piston bar and tighten
to form watertight seal.

. Replace packing nut (and packing, if needed).

1. Remove pump pin (2) at connection be-
tween pump handle (1) andflat piston bar (7).

2. Removeupper piston guide (4) and un-thread
flat piston bar (7) from piston bar (10).

3. Loosen packing nut (8) and remove by slid-
ing up the piston bar (10).

4. Replace pump packing (9), if needed.

5. Install new packing nut by sliding down
over the piston bar and tighten to form a
watertight seal. Complete the assembly by
reversing the disassembly procedure. The
smooth surface of the piston bar (10) that
slides through the packing (9) and the pack-
ing nut (8) should not be scratched or gouged
with the jaws of pliers, pipe wrenches, etc.
Damaging the surface of the piston bar will
causerapid failure of the packing.

C. Replace upper piston guide.

1. Remove pump pin (2) at connection be-
tween pump handle (1) and flat piston bar (7).

2. Upper piston guide (4) hasto be rotated 1/4
turn inside pump cap (5) before the guide
can be lifted out of the cap. On shallow
wells, this can be accomplished by putting a
round rod through the hole in the flat piston
bar, lifting the flat piston bar about _-inch
with the round rod, and turning the flat
piston bar counter clockwise 1/4 turn. On
deep pumpinstallations, loosen thethree set
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Cylinders
Cast Iron, Brass Lined o O0F
; T HUMBER
Cylinder
Madel Cylindar
Number Size Stroke -3
75508 2" % 15° 10*
755ER 2-1/4" x 15" 10°
755FB 2-12" x 157 10"
755.)8 3 x 15" 10°
Maodel No, 75508 | TSSEB |T55FE |755.8
ftam | Gty | Descrglion Ord. No. | Ord. Mo, |Ord. Mo, Grd, Na,
1 1 Upper Cap COFRO | CEFRO | CFFRO | CIFRD
2 3 Gaskat CDE2 CEB2 | CFe2 ClE2
3 1 Cylindar Barral, Brass Lined CD9TFRD| CE1 TFRORCF 1 TFRDRCH TFRD
& 1 | Plungar Stem CJs2 | CJs2 | Cus2 | GJs2 4 )
g8 | 1 [ HexNut, 716-1aNC PISD | PJEO | PJSO | PJSD
G 1 Plungar Poppet COed | CEBD | CFao | CJed
T | 2 | Cup Leathar CoDe0 | CE®D | CFa0 | 190 5 e
& | i1 | Plunger Assambly s02C0 | s02CE | S02CF | scacd !
g | 1 | Cheek valve Guide coso | cEso | oFso | cuao @
10 | 1| Check valve co24 | FE24 | Fr2s | Fied -
11| 1| Check Valve Facing CO70 | FET0 | FFTO | Fa7o Y
12 1 Check Valve Washar .54 Cls4 | Cus4 G54 i
13 | 1 | Hex Nul, 56" 18NC Fuss | Fuse | Fia [ Fsa | o | 7 h@
14 1 Chack Vabre Assambly Cha FE4 FFra Fud
15 | 1 | Lower Cap Assambly CO3FAC0|CEaFROWCFAFRO|CI3FRD @
=
1
9 »&D
2 S
10 &
e e
12 =
13 &
15 &
OM1B50 (1-1-55) -

Figure 10—MONITOR pump cylinder components.
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screws (6) at the base of the cap, and rotate
the cap 1/4 clockwise, holding the flat pis-
ton bar so it does not turn.

3. Lift out the upper piston guide, replace or
rotate 180 degrees, and put it back on thetop
of the pump cap (5). Compl ete the assembly
by reversing the disassembly procedure.

VII. SPARE PARTS

Thefollowingisalist of common spare partswith
key numbers that districts should consider stock-
ing for hand pump maintenance.

Key Number
ltem (seefigures8and 9)

Packing nuts 9,8
Graphiteropeor Teflonpacking 10,9
Upper piston guide
(not on shrouded pumps) 4
Reservoir cover 34,17
Gaskets:

Reservoir cover 54,25

Packing washer 22,38

Tank-to-base 27,40

Using a standard brand of hand pump on adistrict
will reduce the inventory of recommended spare
parts.

VII1. HAND PUMP MODIFICATION

A conversion kit shown in figure 11 is now avail-
able for installing the shroud on top of existing
Monitor model 1DFHC and 1DFHF pump stands,
converting them to model 1IDFHCS and 1DFHFS
pump stands. The shroudisamore positive method
of protecting the sanitary quality of the water then
the packing nut and packing. Some states will not
allow pumpswith only packing nuts and packing.
Thisrestriction led to the design of the shroud.

It is recommended that Monitor model 1IDFHCS
or 1IDFHFS pump stands be specified when new
hand pumps are purchased. Also, it is recom-
mended that the shroud conversion kit beinstalled
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when funds are available. The goal should be to
ultimately install the shroud conversion kit on all
hand pump stands that are adaptable to the kit.
Installation instructionsfor the conversion kit are
providedinfigure 12.

CONVERSION KIT t?';
100DPS &3
-

Key Ordering ﬂ*
No  Number Description  Quantity -5

1 DP6O Top Cap 1

2 DP22 Jam Nut 2

3 DP62 Piston Washer 1 "
4 DPB1 Spacer Ring 1 : o

] DP66 Outer Shroud 1 -

6 031 Packing Nut 1 -8
7 DP34 Teflon Packing 1 |

8 DP63 Inner Shroud 1 | ]

9 DP52 Piston Rod 1 h_n
10 PS182 Coupling 1 i o
1 DP302 Pump Cap 1 L
12 o081 Gasket 1 s
13 HD59 Set Screw 3

Figure 11—MONITOR pump conversion kit.

IX. PUMP DISASSEMBLY AND ASSEMBLY
TIPS

Shouldit becomenecessary to totally disassemble
the pump base to perform repairs or maintenance,
hel pful tipsto makethejob easier arediscussedin
thissection.

The following figures illustrate the disassembly
of a Monitor Model 1DFHF or 1DFHC pump
base:

A typical hand pump installation is shown in
figure 13. To start the job in addition to atoolbox
stocked with the appropriate array of screw driv-
ers, end wrenches, pliers, a socket wrench set,
adjustable wrenches and other hand tools, the
following special tools are recommended (see
figure 14):

1. Aratchet operated jack (truck bumper jack
will work) with approximately 24-inches of
light steel chain.
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Conversion Kit

100 DPS
Model Na. 100DPS 1
Item [Qty |Descnption Ordl. Mo,
1 | 1 [Top Cap DPEOP 2
2 2 am Mul oPaz E
3 1 |Piston Washer OPaz 3
4 1 |Spacer Ang OPa1
5 | 1 |Outer Shroud Assambly DPEEP 4
& 1 |Packing Mul o3
T 1 [Taftan Packing DP134
B 1 llnnar Shroud Assamily DP&aF |5
a9 1 |Pisten Rod oPs2
10 1 [Coupling 38 PS1E2
1 {1 [Pump Cip DPanzP
12 |1 |Geskst O
13 | 3 |Set Screw HDS9 G
INSTALLATION INSTRUCTIONS I
7
Step 1. Remove handle and fulcrum from t-::ﬁ
axisting installation,
Slep 2. Loosen sel screws and remowe cap
fram the pump, 8
Step 3. Lift piston rod and attach vise grip fo
Insure the plston rod does not drop
thraugh the packing gland.
DO HNOT REMOVE EXISTING PACK-
ING FLANGE AND PACKING NUT,
Slap 4. Remaove the flat bar from piston rod,
Step 5. Anach 3/'8 coupling to the piston rod.
Step 6. Attach piston rod from conversion kit o "
'8 coupling.
Step ¥ Remove vise grip. -
Step 8. Install pump cap assembly DP302P, T 13
Step 9. Enter teflon packing around piston rod 13 ?,412
at top of cap.

Step 10.  Screw in packing nut 031,

Step 11. Install outer shroud DPEEP.

Step 12, Install spacer ring DPE1,

Siep 13, Install piston washer DPE2.

Step 14, Fasten (2) jam nuts DP22 1o top o

pistomn.

Step. 15.  Raisa outer shroud and attach top cap
DP&OP tightan securaly,

Step 16.  Replace fulcrum and atiach handle fo
cutar shnoud.

718 Jam
Nuts-DP22 __JToP Gap-DPGOP

e, Piglon

Spacer— ___-JFG- % E'F- Washer

Aing Il DPE2
N

DPsE1
Paching
Mut-031 - 5 imner Shingasd
Tation - ,_:_ﬂ.&“hy.-DF'ﬂﬂP
Packing 5
DPF134
Chutar
Shiroud
DPGEP
—H Purmg Handle
Atiachment
Pisfan |
Red-DP52 ]
S vB NPT 9 ||
Pipa Coupling |
PS1E2 : Packing Nut
Lk -
|
Furmg Cap £ ', Existing
DPW&QE |’ £ 11116 Dia
Piston Fed
|l
Ensling ﬁail- i
Fump oy \j
Biasm L . ;
wiPacking—" % _x ! Paciing
Gland Flange

View of Conversion
Kit for Existing Installations

e
e

THE NPT x THE
. Aod Coupling

Pump Cap

Feston i
Rcd-DPT2 ; H"’
i

DP202P, £

[ 4 r Bumper
— —él.. Agmb. 10DP

Hand .
Pumgp - 1“-[?':- /
Basa — Sy e

Drinking Fountain Hand Pump

with Shroud

e=SWlarnitor

OM16 {1-1-05)

Figure 12—MONITOR pump conversion kit installation instructions.
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2. A l-inch x 1-inch x 3/16-inch minimum
thickness x approximately 18-incheslong piece
of steel angle, fitted with a U-Bolt of the
proper sizeto clamp the pump drop pipefirmly
totheangle.

3. One18-inch and one 24-inch pipewrench.

4. One stainless steel pail and an adequate
supply of household bleach for pump and well
disinfection.

5. You will also need one tube of Lubriplate
No. 105 lube with you for lubrication of the
pump parts when you reassemble the pump
(figure21).

The pump isdisassembled inthefollowing steps:
1. Remove the pump handle following the
previousinstructions.

2. After the handle has been removed, remove
the pump cap, upper guide, flat piston bar, and
fountain/reservoir assembly from the pump
stand (figure 15). Removethe packing nut and
packing. These procedures were discussed in
detail earlier.

-I-__. =y
Y

Figure 13—Typical hand pump installation.

Figure 15—View of pump after removal of the pump cap,

Figure 14—Disassembly tools recommended. upper guide, flat piston bar, packing, packing nut
and fountain/reservoir assembly.
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3. Now fix the jack to the pump base with the
steel chain (seefigure 16). Thechainisfixed
to the jack with an appropriate length and size
bolt and nut. Position the jack as shown in
figure 17 to prevent the chain from slipping
when jacking the base.

Figure 17—View of the chain securing the jack to
the pump base.

4. Makesureyou haveremoved the set screws
from the pump base. Jack the pump base up-
ward approximately 12-inches. Then asshown
infigure 18, firmly clamp the 1-inch angle bar
to the drop pipe with the u-bolt. This will
prevent the drop pipe from falling into the
well casing during the removal of the pump
base and round piston bar.

5. Removethejack. Firmly grip the drop pipe
with the 18-inch pipe wrench and the pump
basewith the 24-inch pipewrench asshownin
figure 19. Prevent the drop pipe from turning
and rotate the base counter clockwise until it
releases from the drop pipe (figure 20). Lift
the base off. The pump and well are now ready
to service. During reassembly, lubricate the
pump rod and other moving partswith L ubriplate g s

No0.105 (figure 21). Use a similar procedure Figure 18—U-bolt attachment of the steel angle
for the reassembly of the pump. to the drop pipe.
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Figure 20—View of clamped drop pipe and pump rod with pump
base removed.

Figure 19—After jack removal, pipe wrenches are applied to the
pump base and drop pipe to facilitate rotation of the base to
release the drop pipe.

=Y S Al
ple ¥ <A AP AT

Figure 21— UBRIPLATE No. 105 is used to lubricate the
pump during reassembly.
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