
  

 
 
 

Operators Manual 
 

 ** M3-H ** 

 
 

Unit Serial No. _______________ 
 

 
 
 

Monarch Pump 
 

TSP-3 – Serial No. ________________ 
 
 

Hydraulic Motor 
 

SNM2/11C106 
 
 

Control Valve 
 

Brand FC51  Serial No.__________________ 
 
 
 

 
 

 
 

          Rev. 04/07 



  

 
 

      M3-H 
These guidelines must be followed or warrant will be voided. Any variation needs to 
be approved by Surface to Surface®. 
 SET-UP 
 Minimum Flow Rate:   10us  gpm. 
 Maximum Flow Rate:    10.3us  gpm. 
 Relief Setting:  2250psi. 
 Inlet Hose Size:  3/4" minimum  
 Outlet Hose Size: 3/4" minimum (direct to reservoir) 

Specifications on hydraulic oil, operating temperature, and filtration can be found further 
on in this manual, on the hydraulic motor data sheets. 
Any problems or question may be answered by calling Surface to Surface® at 
 (800) 567-0978 during normal business hours. 
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      M3-H 
 

       CAUTIONS 
 

The following caution statements have been drawn from the instructions in this manual. They 
have been assembled here for ready reference.  

 

Operating  
 
ADVOID high-pressure fluids, as escaping fluids under pressure can penetrate the skin causing 
serious injury. Relive pressure before unhooking any hydraulic hoses, lines, or fittings. Tighten all 
connections before applying pressure. If any fluid is injected into the skin, it must be surgically 
removed within a few hours by a doctor familiar with this type of injury or gangrene may result. 
 
BEFORE starting the centrifugal pump, make sure any valve(s) on the pump intake line are open. 
 
BEFORE ENGAGEING THE HYDRAULIC VALVE BE SURE THE PUMP IS PRIMED! This is 
checked by slowly unscrewing the plug on the top of the centrifugal pump. Water will leak out as the 
plug is loosened or a visual inspection can be made if the plug is removed. The centrifugal pump 
WILL be damaged if allowed to cavitate or run dry. 
 
DO NOT position any part of your body over the hopper when cleaning with the wash wand. 
 
NEVER run the mixing unit with the tank lid open. 

 
THE stone trap (volute) of the centrifugal pump should be cleaned at least weekly and any trash 
removed. 
 
AVOID allowing foreign material into the Venturi Mixing Tee thru the hopper (i.e.: bag parts, stones, 
leaves etc) by keeping the valve closed at all times.  
 
NEVER allow fingers or objects such as sticks, screwdrivers, metal bars etc. to enter the tee in an 
attempt to clear it. Serious personal injury or damage to the butterfly valve will result. 
 
NEVER attempt repairs or disassembly without shutting off the HYDRAULIC POWER SOURCE. 
Serious personal injury will result. 
 
TRAPPED fluid may be present and will spill out when piping, pump front cover or filter/shear is 
removed. 
 
IMPROPER installation of the mechanical seal will result in leakage and possible damage to the seal. 
All maintenance, operating and repair of this unit, must be done per the instructions in the operators 
manual for safety and reliability.  

  

   

  

  

  

  

  

  

  

  

  

  

  



  

 
 

       M3-H 
 

       CAUTIONS continued 

 
CARE must be taken that the coupler gaskets are properly installed or a leak may develop. 
 
IT is imperative that the suction line connections do not leak. 
 
NEVER leave liquid in the pump casing in freezing weather conditions, damage will result. Follow 
instruction in this operator manual for winterizing. 
 
IF the intent is to take water from a ditch or pond, it is recommended that a very fine screen be 
placed over the inlet of the hose, to stop the introduction of foreign material into the M3-H system. 

 
 
 
 

Alternative Uses & Moving 
 

CAUTION should be used when considering alternative uses for this equipment. This unit was 
designed for mixing & blending of bentonite and drilling additives. The manufacturer should be 
consulted. 
 
 
LIFTING lugs or the lift points identified in the skid structure must be used in order to safely lift the 
unit. 

 
Safety Markings 

Hazard and warning markings have been placed at appropriate points on the unit. International symbols 
have been used, in order to ensure universal understanding of the nature of the hazard. Please comply 
with all warnings and markings to ensure safe use of the equipment. These include but are not limited to:  
 
a) Lifting points 
b) Flammable liquids 
c) High temperature areas 
d) Eye protection recommendations 
e) Ear protection recommendations 
f) Dust mask recommendations 
g) Manual requirements 
h) Accessibility restrictions

  

   

  

  

  

  

  



  

 
 

** 1 1/2" NPT **

DRILL FLUID OUT 
[to Drill Rig]       
** 1 1/2" NPT **

  OUT FLOW    
[to Tank Gun(s)]

PUMP INTAKE
[in from Tank]

This line should have a valve installed at 
the tank to facilitate shut down or reapirs.

** 3" NPT **

FLUID RETURN
[out to Tank]    

This line should discharge above the maximun fill line
of the tank. The air space will stop the siphon action of the fluid.

** 3" NPT **

(Hose Hook-ups)

Surface to Surface Inc.

"ALL HOSES SHOULD BE KEPT TO THE SHORTEST LENGHT POSSIBLE TO ACHIEVE MAXIMUN PREFORMANCE."

M3-H



  

 
 

M3-H 
Operators Manual 

Congratulations on your acquisition of the patented (U.S. 5,779,355) M3-H Mixing System. You have 
acquired the fastest and most efficient mixing system manufactured for mixing Bentonite drilling slurry 
(mud). As a manufacturer of HDD support equipment, we are well aware of the extreme conditions that 
HDD equipment is exposed to on a daily basis. Surface to Surface® strives to overcome these 
conditions, with better design and manufacturing practices. Please feel free to call our toll free number           
(1-800-567-0978) if you have any questions or concerns about your M3-H. 

Thank you, for choosing the M3-H 
 
The M3-H mixing unit was designed to attach to a reservoir tank (supplied by the customer) to mix dry or 
liquid drilling products with clean water, into a slurry. The slurry is continually circulated through the 
mixing cycle until it reaches the desired consistency. The operator can then transfer the final product to 
another holding reservoir or directly to the drilling equipment.  
 

WHEN transferring, the flow to the drill rig may reach up to 35 p.s.i. Check the drill rig 
manufacturers specifications regarding maximum inlet pressures allowed for their pump. 

 
The M3-H mixing unit consists of a hydraulic powered centrifugal pump, filter/shear unit, venturi mixing tee 
assembly, dry hopper and table, tank internal jet gun and a variable speed control valve. These components 
are all mounted on a frame type skid, built for lifting or solid mounting. For ease of interpretation, looking 
at the mixing unit hopper straight on will be considered looking at the front of the unit. Hence the other side, 
will be the rear and the ends will be right or left end. 

 
LIFTING lugs or the lift points identified in the skid structure must be used in order to safely lift the 
unit. 

 
Hydraulic Motor and Centrifugal Pump 

Care and maintenance of the hydraulic motor and trash pump are covered in the manufacturer operating 
manual pages supplied. However, we suggest the following daily checks be carried out prior to using the 
system. Check the fluid level in YOUR hydraulic reservoir is sufficient. Check the filtering system is working 
properly. Check that any valves on the suction line are open and the reservoir tank has sufficient liquid to 
supply the centrifugal pump.  

 
BEFORE starting the centrifugal pump, make any valve(s) on the pump intake line are open. 

 
BEFORE ENGAGEING THE HYDRAULIC VALVE BE SURE THE PUMP IS PRIMED! This is 
checked by slowly unscrewing the plug on the top of the centrifugal pump. Water will leak out as the 
plug is loosened or a visual inspection can be made if the plug is removed. The centrifugal pump 
WILL be damaged if allowed to cavitate or run dry. 

 
IMPROPER installation of the mechanical seal will result in leakage and possible damage to the seal. 
All maintenance, operating and repair of this unit, must be done per the instructions in the operators 
manual for safety and reliability.  
 
NEVER leave liquid in the pump casing in freezing weather conditions, damage will result. 
 

  

  

  

  

  

  

  



  

 
 

M3-H 
  

Hydraulic Motor and Centrifugal Pump continued 
 
ADVOID high-pressure fluids, as escaping fluids under pressure can penetrate the skin causing 
serious injury. Relive pressure before unhooking any hydraulic hoses, lines, or fittings. Tighten all 
connections before applying pressure. If any fluid is injected into the skin, it must be surgically 
removed within a few hours by a doctor familiar with this type of injury or gangrene may result. 
 
 

 
Filter / Shear System 

The filter / shear system on the M3-H is an integral part of the mixing system and to operate efficiently 
requires daily cleaning of the stainless steel internal filter /shear. The filter / shear system is a two-piece unit 
consisting of an outside housing and an internal filter / shear. The filter / shear will trap any debris, such as 
parts of bags, stones, leaves grass etc. The proper procedure for cleaning the filter shear is to close any 
valve(s) in the suction line, from the reservoir tank to the pump, remove the 5 inch Snap Lock coupler at the 
left end of the filter housing, remove the 3 inch Snap Lock coupler at the discharge port of the centrifugal 
pump. You will now be able to remove the internal filter / shear from the housing, after the internal filter / 
shear has been removed, you will see on the end of the filter / shear a cover plate. Remove the cover plate 
and wash out the filter / shear with clear water. Reinstall the cover plate on the filter, reinstall the filter in 
the housing (Note the small block on the bottom of the screen, this is placed on the bottom of the filter housing 
to line up the 5 inch Snap Lock coupler and gasket) do-not clamp the 5 inch coupler until the 3 inch coupler 
and gasket are properly lined up. After all pieces are correctly lined up, clamp the 5 inch coupler 1st and 3 
inch coupler 2nd and reinstall the safety pins.  
 

 
NEVER attempt repairs or disassembly without shutting off the HYDRAULIC POWER SOURCE. 
Serious personal injury will result. 
 
 
TRAPPED fluid may be present and will spill out when piping, pump front cover or filter/shear is 
removed. 
 
 BEFORE ENGAGING THE HYDRAULIC VALVE BE SURE THE PUMP IS PRIMED! This is 
checked by slowly unscrewing the plug on the top of the centrifugal pump. Water will leak out as the 
plug is loosened or a visual inspection can be made if the plug is removed. The centrifugal pump 
WILL be damaged if allowed to cavitate or run dry. 

 
 BEFORE starting the centrifugal pump, make sure any valve(s) on the pump intake line are open. 
 
 
CARE must be taken that the coupler gaskets are properly installed or a leak may develop. 

 

  

  

  

  

  

  

  

  



  

 
 

M3-H 
 

Venturi Mixing Tee 
 The Venturi Mixing Tee is the very heart of this system and requires very little maintenance. However, 
some parts may wear as a result of the application in time and require replacement. This wear will become 
evident, when the operator notices a reduction in vacuum. The M3-H is equipped with a pressure wand for 
clearing obstructions and build-up in the jetting tee. It is recommended that the jetting tee be cleaned with 
the wash wand after the introduction of material into the hopper. 

 
AVOID allowing foreign material into the Venturi Mixing Tee thru the hopper i.e.: bag parts, stones, 
leaves etc. by keeping the valve closed at all times.  
 
NEVER allow fingers or objects such as sticks, screwdrivers, metal bars etc. to enter the tee in an 
attempt to clear it. Serious personal injury or damage to the butterfly valve will result. 
 
IT is imperative that the suction connections do not leak. 
 
IF the intent is to take water from a ditch or pond, it is recommended that a very fine screen be 
placed over the inlet of the hose, to stop the introduction of foreign material into the M3-H system. 

 
 

Pressurized Wash Wand 
The wash wand is a maintenance tool used to clear obstruction and build-up in the jetting TEE under the 
hopper. The wand uses the fluid circulating thru the system and the pressure of the pump to produce a 
concentrated stream of fluid to aid in dislodging build-up around the jetting nozzle and hopper valve. DO 
NOT use the wash wand as a pry bar or scraper as damage may occur. Let the force of the fluid stream do 
the work. To use the wash wand properly, first place the wand inside of the hopper, slowly open the valve 
and direct the fluid stream down into the throat of the hopper. Caution should be taken to keep the wand out 
of the stream exiting the jetting nozzle, as splash back will occur. After using the wash wand, it should be 
stored back into its holder. 
The wash wand may also be used to obtain a fluid sample for testing purposes. This will give the same 
sample as the “Drill Fluid Out”. Caution should be taken, as the flow will have to be reduced.  
To get a good sample, place the wand inside the hopper and open the valve slowly. Let fluid flow out of the 
wash wand to remove all other fluid in the hose (approx. 20 sec.). Now take the sample, close the valve and 
return the wash wand back to its holder. 
 

 
DO NOT position any part of your body over the hopper when cleaning with the wash wand. 

 
 

 

  

  

  

  

  



  

 
 

M3-H 
 

       Dry Hopper and Table 
The Dry Hopper and Table are used during the initial mixing of the dry material and water. The hopper and 
table require very little daily maintenance, however care should be used that this unit does not become 
overloaded. There should never be more than 100 lb. in or on the hopper and table at any time. The hopper 
and table are not ladders and should not be climbed on or sat on, damage can result. The wash wand may be 
used to clean inside the hopper. 
The 4 inch butterfly valve must be kept free of dried Bentonite, ice or other buildups to reduce the chance of 
damage during opening and closing. The valve operates more smoothly if the surfaces are kept damp or wet. 
All valves are to be opened and closed by hand. DO NOT FORCE THE VALVE OPEN OR CLOSED, 
visually check the valve if a problem occurs! 
 

AVOID allowing foreign material into the Venturi Mixing Tee thru the hopper i.e.: bag parts, stones, 
leaves etc. by keeping the valve closed at all times. 

 
 
 
 

Tank Internal Jet Gun(s) (customer installed) 
The Tank Internal Jet Gun(s) are to be located inside of a reservoir tank, Their function is to keep the slurry 
product in the tank moving. This function assures the elimination of dead spots in the tank. The “Tank Gun” 
valve should always be in the open position. The jet gun(s) requires little or no maintenance and will only 
require attention if the jets become clogged. Flushing the entire system weekly with clear water should 
eliminate any problems with this piece of the system.  
The tank jet gun(s) also acts as a relief valve to the system and relieves the pressure spikes caused when the 
flow to the drill rig or another reservoir tank, is interrupted.  
The proper quantity and sized jet(s) are supplied with the unit, by Surface to Surface®, and have been 
calibrated to match the unit for best results.  As the M3-H unit is designed to connect to different reservoir 
sizes and shapes, mounting and placement of these jet gun(s) is critical to obtain the proper mixing, rolling 
action. Mounting them together, on a common manifold (pipe) inside the reservoir, is usually recommended. 
A bottom / side sweeping, rolling action is desired.  
Consult Surface to Surface® for advice on mounting instruction and proper placement. 

 
 

ENTERING a tank is not recommended. Serious injury could result. 
 

  

  



  

 
 

M3-H 
OPERATING THE M3-H 
 

Before Starting 
• READ operators manual for proper starting and running procedures. 
• CHECK to assure the hydraulic oil reservoir has the proper fluid level for operating. 
• CHECK to assure the hydraulic filtering system is operating properly. 
• CHECK to assure the hydraulic variable speed controller is in the stop position. 
• CHECK to assure any valve(s) installed on the pump intake line is open. 
• CHECK to assure there is sufficient fluid in the reservoir tank, to not run the centrifugal pump dry. 
• REMOVE the priming plug, check and/or fill pump casing with water, replace and tighten plug. 
• CHECK to assure the ball valve marked “Drill Fluid” is closed. 
• CHECK to assure the ball valve marked “ Tank Gun” is open. 
• CHECK that hopper valve is closed 
• CHECK that the wash wand valve is closed 
 
 
Starting hydraulic drive trash pump 
• Make sure the hydraulic variable speed control lever is in the stop position (all the way over to the left 

stop pin). 
• Start YOUR hydraulic power unit as per the manufactures instructions and let the hydraulic oil reach 

the recommended operating temperature. 
• Make sure the centrifugal trash pump is primed and all valves are open / closed as the previous 

instructions indicated. 
• Do a visual check for hydraulic fluid leaks. 
• The hydraulic variable speed controller may now be SLOWLY rotated to the right, approximately 1/4 to 

start the trash pump, pumping fluid through the system. This will allow the hydraulic oil to fill the lines 
and come up to speed. At this point you should see fluid entering your reservoir tank via the fluid return 
hose. 

• Remember that the system is pumping fluid under pressure, even when the valve is at a low setting. 
• Gradually rotate the control lever (right) toward the high-speed position and set at the required speed. 

Note: Whenever high-speed operation is not required, rotate the speed control lever (left) to extend hydraulic 
motor and trash pump life. 

The Monarch pump used on this unit is self-priming. Priming is not required as long as the pump is kept full 
of liquid.  
 BEFORE ENGAGEING THE HYDRAULIC VALVE BE SURE THE PUMP IS PRIMED! This is 
checked by slowly unscrewing the plug on the top of the centrifugal pump. Water will leak out as the 
plug is loosened or a visual inspection can be made if the plug is removed. The centrifugal pump 
WILL be damaged if allowed to cavitate or run dry. 
 
 
 
READ CAUTIONS AT FRONT OF MANUAL REGARDING THIS OPERATION! 

  

  



  

 
 

M3-H 
 
Mixing Operation 
• Operate trash pump at high speed. 
• Open butterfly valve at bottom of hopper where it joins the venturi mixing tee. 
• Introduce the dry or liquid raw material into the hopper.  
• Suction created by the venturi mixing tee will draw the raw material into the jet stream for initial 

mixing. 
• Flush jetting tee with wash wand. 
• Close the butterfly valve on the hopper to keep debris out of the system. 
• Allow the mixing system to run at full speed to circulate the product until the desired consistency is 

attained. 
 

READ CAUTIONS AT FRONT OF MANUAL REGARDING THIS OPERATION! 
 
 
Transferring Operation (product outflow) 
• On the left end of the skid base, you will see a 1-1/2 in. ball valve (1-1/2”NPT.) connected to the filter / 

shear housing of the M3-H marked “Drill Fluid”. 
• A transfer hose with a minimum size of 1-1/2 in. is to be attached to the ball valve to carry the finished 

product to a holding tank or direct to the drill rig.  
• Make the necessary connections at the holding tank or drill rig. 
• Run the M3-H pump at favorable speed and open the ball valve to allow the flow to the holding tank or 

drill rig.  
• The speed and pressure of the fluid outflow is determined by the hydraulic motor speed valve setting. 
 

READ CAUTIONS AT FRONT OF MANUAL REGARDING THIS OPERATION! 
 

 
 
Daily Shut Down 
• Do not rotate hydraulic control valve suddenly while running at high speed.                                      
• Set the speed control lever at a low speed (1/8-1/4) position and allow the hydraulic motor to run at low 

speed for 2 to 5 minutes. 
• Make sure the butterfly valve under the hopper is closed. 
• Move the control lever to the most left position against the stop pin to stop the pump. 
• Close any valve(s) installed on suction line between pump and reservoir. 
• Remove filter / shear as described in maintenance section. 
• Clean filter / shear as described in maintenance section. 
 

READ CAUTIONS AT FRONT OF MANUAL REGARDING THIS OPERATION! 

  

  

  



  

 
 

M3-H 
Week End Shut Down 
• Pump or drain remaining mixed slurry product out of your tank and dispose of it according to local 

environmental approved practices. 
• Make sure “Tank Gun” & “Drill Fluid” valves are open. 
• Rinse tank with clear water and then pump through the system, removing as much of the slurry mix in 

the system as possible. Open the valve on the wash wand to flush with fresh water, back into hopper. 
• Drain the remaining water out of your tank and dispose of it according to local environmental approved 

practices. 
• Remove centrifugal pump front cover and clean. Replace cover carefully to avoid damage to the seals. 

DO NOT over tighten Tee handle nuts. 
• Make sure “Tank Gun” & “Drill Fluid” and wash wand valve are open. 
• Remove filter / shear and clean as described in the maintenance section of this manual.  
• Prolonged periods of storage require extra care of the pump to protect from rusting. Take pump apart to 

dry and spray with a protective oil film. 
 

READ CAUTIONS AT FRONT OF MANUAL REGARDING THIS OPERATION! 
 
 

Winter and Freezing Weather Shut Down 
• Pump or drain remaining mixed slurry product out of tank and dispose of it according to local 

environmental approved practices. 
• Make sure “Tank Gun” and “Drill Fluid” valves are open. 
• Rinse tank with clear water and then pump through the system, removing as much of the slurry mix in 

the system as possible. Open the valve on the wash wand to flush with fresh water. 
• Drain the remaining water out of the tank and dispose of it according to local environmental approved 

practices. 
• Remove centrifugal pump front cover and clean inside. Leave cover off. This will let remaining moisture 

to drain. 
• Make sure “Tank Gun” and “Drill Fluid” valves and wash wand valve are open. 
• Remove filter / shear and clean as described in the maintenance section of this manual. Leave filter / 

shear out of housing as this will allow remaining moisture to drain. 
• Open the hopper valve and pour in a suitable environmentally friendly anti-freeze until it runs out of the 

filter / shear housing opened end. 
• Shut the hopper valve and pour a suitable environmentally friendly anti-freeze into the hopper until 

about 2” of fluid cover the valve. This will stop the valve from freezing around the edges. 
 

READ CAUTIONS AT FRONT OF MANUAL REGARDING THIS OPERATION! 
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Self Loading 
• If the self-loading feature of The M3-H is required, you will find a 1 1/2 inch NPT port located on the 

venturi-mixing tee below the hopper. Remove the plug and install a full flow ball valve and a type of 
quick coupler capable of being capped when not in uses. A non-collapsing hose (hard hose) can then be 
installed. 

 
READ CAUTIONS AT FRONT OF MANUAL REGARDING THIS OPERATION! 

 
 
 
 
 
 

NOTES: 

  



  



  



  



  



  

 

 
 

MONARCH TSP SERIES PUMPS 
REPLACING SEAL 

TO DISASSEMBLE 
•1)  Remove the T-nuts and washers, remove front cover 
•2)  Remove volute 
•3)  Inspect the seal on suction side of volute and replace if damaged 
•4)  Unscrew impeller in a counter-clockwise direction. Hyd. models use special wrench to hold shaft. 
•5)  Slip the rotating seal with the sleeve off the motor shaft 
•6)  Remove the ceramic seat and o-ring from the pump casing 
TO REASSEMBLE 
•1)  Clean all parts thoroughly before assembling 
•2) (TSP-4) Remove and lightly coat the o-ring with liquid dish soap, then replace o-ring back onto the          
ceramic seal. 
      (TSP-3) Lightly coat the rubber boot with liquid dish soap. 
•3) Making sure the notch, blue lines or the yellow dots are NOT visible when installed, push 
the seat into the rear-casing groove, using thumbs only. 
• 4) Lightly coat outside of steel sleeve and inside of the rubber boot of the rotating seal with liquid dish 

soap. 
• 5) Clean all faces with lint free cloth. 
• 6) Apply a light film of 3 in 1 oil or dish soap (or equivalent) to both of the seal faces. 
• 7) Slide the rotating seal onto the sleeve so face of seal is approx. flush with end of sleeve, taking 

care that the Silicon carbide seal doesn't fall from its retainer.  
•8) Slide the sleeve (with the seal on it) onto the motor shaft and make sure both seal face are touching 
each other, then install spring and keeper. 
•9) Replace the shims as required, and screw on the impeller clock-wise. Use anti-seize on the threads         
               (Shim impeller 0.010" to 0.020” of clearance between volute) 
•10) Install volute over impeller and check clearance at impeller face. 
•11) Replace front casing making sure not to pinch o-ring, replace washers and tighten T-bolts. 
•12) Make sure pump is primed (wet) before rotating or starting the engine.                       

ENGINE
SHAFT

RUBBER
FLINGER

PUMP
SEAL
CAVIETY

CARBON SEAL
WITH RETAINER

TENSION
SPRING

SPRING RETAINER
WASHER

STEEL
SLEEVE

SHIM WASHERS
(Quanity to Suit)

Remove  CCW
Install  CW

CAST
IMPELLER

PUMP
HOUSING

WHITE or GRAY
CERMAMIC SEAL

YELLOW DOTS

NOTCH

BLUE INK RING
OR

OR

       O-RING
          or
RUBBER BOOT



  

  REV.
  DATE.DWR. NUM.* Due to our continuing product improvement, specifications are subject to change without notice. *

Surface to Surface Inc.

12 / 23 / 04
04 / 04 / 07M3-H

48 1/2"

36"

Height  35 1/2"

M3-H ( Hydraulic )
 DRY WEIGHT
     490 lbs.

 


