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MAINTENANCE OF THE M198 HOWITZER

SUBCOURSE OD1508

Edition 7

United States Army Combined Arms Support Command
Fort Lee, VA  23801-1809

7 Credit Hours

GENERAL

The purpose of this course is to introduce the operation and maintenance procedures for the M198 medium towed howitzer.

The scope of the course serves to describe the characteristics of the M198; and the intermediate direct support (IDS) inspection, repair, and maintenance procedures for this howitzer.  This material is provided in one lesson consisting of five tasks.  Task 1 describes the characteristics of the weapon and identifies the various components and their operation.  Tasks 2, 3, 4, and 5 describe the intermediate direct support (IDS) inspection, repair, and maintenance procedures for the cannon assembly, recoil mechanism, elevating and traversing mechanism, and hydraulic system, respectively.  A practical exercise is also included at the end of this lesson.

Seven credit hours are awarded for successful completion of this subcourse.

Lesson 1:
OPERATION, INSPECTION, REPAIR, AND MAINTENANCE PROCEDURES FOR THE M198 HOWITZER

TASK 1:
Describe the M198 howitzer characteristics and operation.
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TASK 2:
Describe intermediate direct support (IDS) inspection, repair, and maintenance procedures for the M198 howitzer cannon assembly.

TASK 3:
Describe IDS inspection, repair, and maintenance procedures for the M198 howitzer recoil mechanism.

Task 4:
Describe IDS inspection, repair, and maintenance procedures for the M198 howitzer elevating and traversing mechanism.

TASK 5:
Describe IDS inspection, repair, and maintenance procedures for the M198 howitzer hydraulic system.
The passing score for ACCP material is 70%.
ii
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LESSON 1

OPERATION, INSPECTION, REPAIR, AND

MAINTENANCE PROCEDURES FOR

THE M198 HOWITZER

TASK 1.
Describe the M198 howitzer characteristics and operation.

CONDITIONS

Within a self-study environment and given the subcourse text, without assistance.

STANDARDS

Within one hour

REFERENCES

No supplementary references are needed for this task.

1.
Introduction

The M198 medium towed howitzer came into service in the mid-1970's as a replacement for the M114A1 towed medium howitzer.  It is assigned to both divisional and nondivisional artillery units.  This weapon is used for attacking the enemy and for defense of friendly forces.  In the attack, it is used for delivering fire to disrupt enemy defenses before the attack and to support the attack.  In the defense, it is used to provide interdiction fire to keep the enemy from using likely avenues of approach when attacking friendly defenses, and to disrupt the enemy's attack.  In both cases, the fire delivered by this weapon must be highly accurate.  Therefore, the proper maintenance and repair of this weapon, is of great importance.

The supervision to ensure that proper maintenance and repair of this weapon is followed is the responsibility of the tank turret repairer (MOS 45K30).  This lesson is designed to provide a description of the characteristics of the M198 howitzer, including the inspection, repair, and
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maintenance procedures for the cannon assembly, elevating and traversing mechanism, and hydraulic system.  Task 1 begins with a description of the characteristics and operation of the weapon.  Tasks 2, 3, 4, and 5 will describe the IDS inspection, repair, and maintenance procedures for the cannon assembly, recoil mechanism, elevating and traversing mechanism, and hydraulic system, respectively.

2.
Definition of Equipment Terms

The following subparagraphs provide the definition of terms used in the operation and maintenance procedures of the M198 howitzer.  To assist in the definition of these terms, figure 1 on the following page provides a sketch of the physical configuration of this howitzer.  All these definitions are given in relation to a person standing behind the breech or trails and facing toward the front of the howitzer tube.

a.
Front of Weapon - is the muzzle end of the howitzer.

b.
Left Side of Weapon - is at a person's left-hand side when standing at the breech end or trail end of the weapon, facing the cannon muzzle.

c.
Rear of Weapon - is the breech end or trail end of the howitzer.

d.
Right Side of Weapon - is at a person's right-hand side when standing at the breech end or trail end of the weapon, facing the cannon muzzle.

3.
Characteristics

a.
General.  As with any materiel system, before attempting to operate or repair the M198 howitzer, it is important to first learn its characteristics.  The following subparagraphs provide a brief explanation of the M198 howitzer characteristics.  Operation of the M198 components is described in paragraph 4, beginning on page 8.

b.
Equipment Purpose, Capabilities, and Features.  The M198 howitzer has a low profile and lends itself to being emplaced rapidly into the firing position.  It is a split-trail weapon (one left and

2

MAINTENANCE OF THE M198 HOWITZER - OD1508 - LESSON 1/TASK 1

[image: image3.png]



FIGURE 1.  DEFINITION OF TERMS.

one right trail)(figure 2, view A, on the following page) that can be towed by a vehicle (figure 2, view B) or airlifted by a CH47C helicopter.  The bottom carriage has a retractable wheel suspension system and a top carriage which can be rotated 3200 mils to decrease overall length (figure 2, view C) for shipment or storage.

During firing, the wheels are raised clear of the ground by a hydraulically-operated actuator cylinder assembly (figure 3 on page 5).  The howitzer is supported by a firing baseplate shown in the stowed position on the bottom carriage assembly.
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FIGURE 2.  HOWITZER SPLIT-TRAIL, TOWED,

AND STOWED POSITION.

For large shifts in direction, the weapon and firing baseplate can be lifted quickly off the ground by a hydraulically-operated speed shift assembly (figure 3, view A, on the following page) which has its own baseplate.  The weapon is then rotated or shifted on the speed shift assembly baseplate to the new direction.  It is then lowered back to the ground on the firing baseplate.
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FIGURE 3.  HOWITZER LOWER AND UPPER

CARRIAGE COMPONENTS.

This weapon has two pneumatic pull-type equilibrator cylinders (figure 3) that are charged with compressed nitrogen gas.  The traversing and elevating mechanisms are manually-operated.  The recoil mechanism (figure 4 on the following page) is of the hydropneumatic dependent-type with a variable recoil length.  The cannon is equipped with a muzzle brake to reduce recoil.  The breech mechanism assembly is manually-operated, and the
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FIGURE 4.  TRAVERSING AND ELEVATING

MECHANISMS.

weapon is manually loaded.  The weapon is equipped with an air-over-hydraulic brake system.

c.
Performance Date.  The following is an alphabetical list of the performance data for the howitzer.


(1)
Brakes:

Handbrake
Manually operated disk

Service
Air/oil power disk


(2)
Breech type
Screw block,

interrupted thread


(3)
Breechblock weight
128 lb


(4)
Dimensions (travel

conditions): ground

clearance at ball of

firing baseplate
13 in

Height at muzzle

brake (towed

Position)
9 ft 6 in

Length:

Firing position

(without spades)
36 ft 2 in

Stowed position
24 ft 5 in

Towed position
40 ft 6 in

Thread (center to

center)
7 ft 9 in

Width (towed

position)
9 ft 2 in

6
MAINTENANCE OF THE M198 HOWITZER - OD1508 - LESSON 1/TASK 1


(5)
Handwheel load:



Elevating
180 in-lb



Traversing
120 in-lb


(6)
Length of recoil



(zone 8 (M203)):



Min to 500 mils 
65 in + 6



501 to 800 mils
56 in + 7



801 to max mils
50 in + 2


(7)
Lunette load (30 in)



Stowed
position
3500 lb



Towed position 
500 lb


(8)
Maximum range 
30,000 meters with




M203 propelling




charge, charge 8




(with RAP round,




M549A1)


(9)
Maximum terrain



slope at which



weapon can be fired



with accuracy 
10 degree cant


(10)
Maximum towing speed:



Cross country 
 5 mph



Improved roads
45 mph



Secondary roads 
25 to 30 mph


(11)
Mils of movement per



turn of handwheels:



Elevating 
10 mils



Traversing 
10 mils


(12)
Minimum range
9900 meters with M3




propelling charge,




charges 2 thru 5


(13)
Muzzle brake 
Double baffle


(14)
On-carriage



elevating range 
-75 to +1275


(15)
Prime mover 
M548 6 ton track




cargo carrier with




airbrake kit or M54




and M813 5 ton truck
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(16)
Rate of fire
4 rounds/minute-




maximum, 2




rounds/minute-




sustained or as




determined by thermal




warning device


(17)
Recoil system,



hydropneumatic,



variable, dependent



length of recoil



(zone 8, M203



propelling charge):



Min - 499 mils 
65 in + 6



500 - 799 mils 
56 in + 7



800 - 1025 ails 
50 in + 2


(18)
Speed shift range
6400 mils


(19)
Tires:



Pressure
45 psi



size 
16.5 - 19.5, 16 ply


(20)
Traversing range 
400 mils left and




400 mile right of




center


(21)
Weight
15,500 lb

4.
Operation of Components

a.
General.  Before attempting to operate the M198 howitzer, it is necessary to learn the location and operation of all manual controls, indicators, and major components.  Subsequent paragraphs, therefore, will describe the operation and location of these components.

b.
Cannon Controls and Indicators.


(1)
Thermal Warning Device (TWD)(1)(figure 5 on the following page).  The TWD is mounted on the cannon tube; it measures the temperature of the tube in a region just behind the origin of the rifling.  Different misfire/checkfire procedures apply, depending on whether the indicator points to the green, yellow, or red area of the dial.
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FIGURE 5.  CONTROL AND INDICATORS.


(2)
Breechblock Lever (2).  The breechblock lever is located on the breechblock assembly at the rear end of the cannon tube; it locks the breechblock assembly in place during firing.


(3)
Breechblock Handle (3).  The breechblock handle (3) is located on and assists in opening and closing the breechblock assembly.  To open the breechblock assembly, lift the breechblock lever (2) up, lift the handle up until it comes in contact with the cam, and swing the breechblock assembly down.
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c.
Recoil Mechanism Indicator.


(1)
Oil Reserve Indicator (4)(figure 5 on the previous page).  This indicator is located on the top center portion of the recoil mechanism; it is used before, during, and after firing to check the amount of oil reserve remaining in the recoil mechanism.


(2)
The location of the end of the piston assembly inside the indicator shows, by the corresponding number on the indicator, the number of oil reserves remaining in the recoil mechanism.

d.
Carriage Controls.


(1)
Elevating Handwheel (5).  Raising and lowering the cannon can be controlled from either side of the howitzer by using the elevating handwheel.  To operate the elevating handwheel, the manual control lever (6) must be pushed down.  Turning the handwheel clockwise raises the cannon; turning the handwheel counterclockwise lowers the cannon.

WARNING
Hold the elevating handwheel (5) firmly when depressing the manual control lever (6) to keep the cannon from moving due to over or under equilibration.


(2)
Manual Control Lever (6).  The manual control lever (6), is used to release or secure the cannon.  Pushing down on the lever allows the cannon to be raised or lowered; releasing the lever locks the cannon in place.


(3)
Traversing Handwheel (7)(figure 6 on the following page).  This handwheel is located on the left rear side of the top carriage; the traversing handwheel is used to traverse the top carriage during firing operations, and to traverse the top carriage into the stowed position over the trails.  Turning the handwheel clockwise moves the cannon to the right; turning the handwheel counterclockwise moves the cannon to the left.
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(4)
Recoil Indicator Pointer (8)(figure 6).  The recoil indicator pointer is used to measure the length of recoil after firing.  To operate, the pointer must be pushed all the way forward (toward the muzzle) on the variable recoil shaft before firing.


(5)
Travel Lock Assembly (9).  The travel lock assembly secures the top carriage to the bottom carriage during towing or airlift operations.  It is locked to the underside of the cradle assembly when not in use.
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FIGURE 6.  CONTROLS AND INDICATORS

(CONTINUED).
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e.
Top Carriage Controls.  These controls are used to keep the weapon stable and prevent it from traversing while it is not being operated.


(1)
Top Carriage Locking Pin.  Figure 7 shows the carriage locking pin in the engaged and disengaged positions.


(2)
When the top carriage locking pin (10) (figure 7) is in the engaged position, the weapon cannot be traversed.  A retaining pin holds the locking pin in the desired position.

[image: image9.png]



FIGURE 7.  TOP CARRIAGE COMPONENTS.

f.
Bottom Carriage Controls.


(1)
Hydraulic Pumps (11)(figure 8 on the following page).  The hydraulic pumps are located on each side of the bottom carriage and can be used separately or together to activate the wheel actuator cylinder assembly and/or the speed shift
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FIGURE 8.  BOTTOM CARRIAGE COMPONENTS.

assembly, depending on the position at which the levers on the manifold assembly (12) are set.


(2)
Manifold Assembly (12)(figure 8).  The manifold assembly contains the controls for the wheel actuator cylinder assembly and the speed shift assembly, plus a dipstick to measure the fluid level in the manifold assembly.


(3)
Wheel Lock Handle (13).  The wheel lock handle locks the wheel and axle in the towed or firing modes.
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(4)
Handbrakes (14)(figure 9).  There is one handbrake on each of the wheels.  The brakes are engaged by inserting the pump handle in the socket and lifting up.  The brakes are used to keep the howitzer from moving when the weapon is not being towed.


(5)
Locking Plugs (15).  There is one locking plug on each trail.  The plug is installed in the firing (forward) position to secure the trail during firing.  the plug must be removed to close the trail.
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FIGURE 9.  BOTTOM CARRIAGE COMPONENTS

(CONTINUED).
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(6)
Trail Lock Handle (16)(figure 9 on the previous page).  The trail lock handle is located on the right trail and holds the trails together during movement.  To unlock the trails, lift the handle up.

g.
Fire Controls and Indicators.  The fire control equipment may be used by one or two gunners for direct or indirect fire.  A gunner on the left side can control left and right (traversing) settings, while a gunner on the right side controls the up and down (elevation) settings.  The equipment can also be operated by a gunner on the left side.  The gunner can control both traversing and elevation settings.  All lights, vials, reticles, and counters on fire control and accessory equipment are radioactively illuminated.


(1)
M171 Telescope and Quadrant Mount and M17 Fire Control Quadrant (17)(figure 10 on the following page).  The M171 telescope and quadrant mount provides a mount for the pantel of the M137 panoramic telescope and the M17 fire control quadrant (21).


(a)
Cover (18).  The cover protects the surfaces of the M171 telescope and quadrant mount (17).


(b)
Wing Nuts (19).  The wing nuts hold the ,pantel to the M171 telescope and quadrant mount.


(c)
Pitch Level Control Knob (20).  Turning the pitch level control knob centers the bubble in the pitch level vial (27).


(d)
M17 Fire Control Quadrant (21).  The M17 fire control quadrant controls cannon elevation during indirect fire and laying operations.  This quadrant and the M18 fire control quadrant are identical except for the right- and left-hand worms and gears.  The dual equipment permits either the assistant gunner or the gunner to lay the cannon in elevation.


(e)
Elevation Control Knob (22).  Turning the elevation control knob changes the reading in the elevation counter (23).  The elevation counter registers cannon elevation in mils during laying and one-person operations.
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FIGURE 10.  M171 TELESCOPE, QUADRANT

MOUNT, AND M17 FIRE CONTROL QUADRANT.


(f)
Elevation Correction Knob (25)(figure 10).  Turning the elevation correction knob changes the readings in the elevation correction counter (24).  The elevation correction counter registers corrections in mils during one-person operations.


(g)
Elevation Level Vial (26).  When the bubble in the elevation level vial is centered, the M17 fire control quadrant (21) is level vertically.


(h)
Cross Level Control Knob (29).  Turning the cross level control knob centers the bubble in the cross level vial (28), the M171 telescope and quadrant mount (17) is then level horizontally.
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(2)
MI172 Telescope and Quadrant Mount and M18 Fire Control Quadrant (30)(figure 11 on the following page).  The M172 telescope and quadrant mount provides a mount for the M18 fire control quadrant (37) and the M138 elbow telescope (39).  It also includes a vertical surface for measuring weapon elevation with the M1A2 gunner's quadrant, and it supports the M139 alignment device during boresighting.


(a)
Elevation Correction Knob (31).  Turning the elevation correction knob changes the reading in the elevation correction counter (34).  It registers elevation in mils.


(b)
Elevation Level Vial.  When the bubble in the elevation level vial (32) is centered, the M18 fire control quadrant (37) is level vertically.


(c)
Elevation Control Knob (35).  The elevation control knob changes the readings in the elevation counter in mils.  The elevation counter (36) registers the cannon elevation in mils.


(d)
M18 Fire Control Quadrant (37).  The M18 fire control quadrant controls cannon elevation during all operations.


(e)
Cross Level Control Knob (38).  Turning the cross level control knob centers the bubble in the cross level vial (33).  When the bubble in the cross level vial is centered, the M18 fire control quadrant (37) is level horizontally.


(3)
M137 Panoramic Telescope (39).  The M137 panoramic telescope (pantel) is a 4-power, 10-degree field-of-view instrument that provides direction in indirect fire operations.


(a)
Parallax Shield (40).  The parallax shield reduces distortion and glare and protects the lens.


(b)
Elevation Knob (41).  Turning the elevation knob raises and lowers the reticle pattern in the pantel (39).


(c)
Azimuth Knob (42).  Turning the azimuth knob turns the top of the pantel (39) and changes the readings in the deflection counter (45) and the azimuth counter (46).  The azimuth counter registers azimuth travel in mils.
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FIGURE 11.  M172 TELESCOPE AND QUADRANT

MOUNT AND M18 FIRE CONTROL QUADRANT.
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(d)
Azimuth Knob Bar (43)(figure 11 on the previous page).  When the azimuth knob bar is turned clockwise (so the word DIRECT faces the gunner), the pantel (39) will click every 5 mils.


(e)
Deflection Clutch (44).  When the deflection clutch is pushed to the left, it keeps the deflection counter (45) from moving while the azimuth knob (42) is turned.  The deflection counter registers deflection movement in mils.


(f)
Gunner's Aid Knob (48)(figure 12 on the following page).  When turned, the gunner's aid knob changes the reading in the correction counter (51).  The correction counter registers left and right correction values in mils.


(g)
Locking Pin (49).  When raised, the locking pin locks the elbow assembly with the eyepiece (50).  When the locking pin is depressed, the elbow assembly and eyepiece may be moved horizontally.


(h)
Eyepiece (50).  The eyepiece permits the gunner to look through the pantel (39), protects the eye, and prevents fogging.


(i)
Azimuth Counter Door (47).  The azimuth counter door covers and protects the azimuth counter (46).


(4)
M138 Elbow Telescope (52).  The M138 elbow telescope provides direction in direct fire operations.  This is an 8-power, 8-degree, field-of-view instrument.  A self-illuminated elevation reticle is provided for direct fire.  A self-illuminated cursor reticle provides for range settings on the mil scale at any elevation reticle graduation.


(a)
Eyepiece (53).  The eyepiece permits the gunner to look through the elbow telescope (52) and protects the eye.


(b)
Diopter Scale (54).  The diopter scale, when turned, enables the gunner to focus on the target.


(c)
Locking Latch (55).  The locking latch holds the telescope (52) to the M172 telescope and quadrant mount.
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FIGURE 12.  M137 PANORAMIC TELESCOPE AND

M138 ELBOW TELESCOPE.

h.
Major Cannon Components.  The cannon, consisting of the gun tube and breech mechanism assembly, is that portion of the artillery weapon required to fire the projectile.  It also includes the muzzle brake and the thermal warning device.
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(1)
Gun Tube (figure 13).  The gun tube consists of the chamber, which holds the ammunition at the time of firing, and the bore.  The rifling in the bore imparts spin to the projectile, increasing stability during flight.

[image: image15.png]



FIGURE 13.  M198 HOWITZER MAJOR COMPONENTS.
21

MAINTENANCE OF THE M198 HOWITZER - OD1508 - LESSON 1/TASK 1


(2)
Muzzle Brake.  The muzzle brake is a heavy steel fixture containing baffles designed to provide braking action to the gun tube during recoil.  This is accomplished by deflecting some of the muzzle blast to the sides and rear.


(3)
Thermal Warning Device.  This device is a mechanical temperature sensor which is secured to the cannon tube.  It has a mercury-filled, stainless steel bulb.  As the cannon tube temperature increases, the mercury in the bulb expands.  This provides the force required to rotate an indicator located on the breech ring assembly.  The device is calibrated so that the indicator points to the cannon temperature on a scale located behind it.

i.
Breech Mechanism Assembly (figure 14 on the following page).  The breech mechanism assembly seals the rear of the gun tube, directing the force of the explosion (expanding gases) against the rear of the projectile.  This provides the maximum force to propel the projectile in flight.  The breech mechanism assembly is manually operated and the ammunition is manually loaded; it includes the breechblock assembly, firing mechanism assembly, and the obturator spindle assembly.


(1)
Breechblock Assembly.  The breechblock assembly is a heavy steel block made to withstand the explosive forces.  It is securely threaded to the breech ring assembly during firing.


(2)
Firing Mechanism Assembly.  This mechanism provides the necessary force which detonates the primer.  The primer, in turn, ignites the powder charges inside the chamber.


(3)
Obturator Spindle Assembly.  The force of the explosion exerts forces against the obturator spindle assembly which expands the split rings and obturator pad (gas check pad).  The split rings and obturator pad provide a gastight seal at the breech end of the gun tube.

j.
Recoil Mechanism (figure 15 on page 24).  The M45 recoil mechanism is a hydropneumatic, variable, dependent-type system with a floating piston.  During recoil, hydraulic fluid is forced from the two recoil cylinder assemblies through the front (oil transfer) yoke and control orifice of the regulator assembly.  As the control rod and
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FIGURE 14.  M198 HOWITZER MAJOR

COMPONENTS (CONTINUED)
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FIGURE 15.  M198 HOWITZER MAJOR

COMPONENTS (CONTINUED).

floating piston are displaced by the increased volume of hydraulic fluid in the recuperator cylinder assembly, the fluid throttling orifice area is varied and the nitrogen pressure is compressed on the floating piston.  Nitrogen flows
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from the gas side of the recuperator cylinder assembly through the air cylinder assembly, and to the replenisher cylinder assembly.  During counterrecoil, the nitrogen gas expands pushing against the floating piston.  This forces fluid out of the recuperator cylinder assembly through the yoke into the recoil cylinder assemblies, returning the recoiling parts back to battery.

A check valve in the regulator assembly is closed during counterrecoil, and the fluid flow rate is controlled by the counterrecoil grooves in the regulator assembly.

k.
The Carriage.  The M199 carriage mounts the cannon and recoil mechanism and provides the means of transporting and emplacing the weapon.  It is composed of the top carriage and the bottom carriage assemblies, and the attached subassemblies.  The following subparagraphs describe the function of the carriage.


(1)
Top Carriage Assembly (figure 16 on the following page).  The assembly supports the cannon and recoil mechanism.


(a)
Travel Lock Assembly.  The travel lock assembly is an H-shaped strut, attached to the lower section of the cradle assembly, which supports the mount while in the travel mode.


(b)
Equilibrator Cylinders.  These two pneumatic (puller) type cylinders balance the weight of the tipping parts and reduce the manual effort required to elevate the weapon.


(c)
Cradle Assembly.  This assembly is a symmetrical, U-shaped, aluminum weldment which provides three-point support for the recoiling parts.  The variable recoil parts are used to provide a reduced length of recoil during high angle firing.


(d)
Elevating Mechanism.  The elevating mechanism consists of two handwheels, one on each side of the top carriage assembly.  Handwheel effort is transmitted, through elevating angle drive units to a central cross drive shaft containing a brake-type friction clutch, to the elevating ball screws which provide elevation or depression of the cradle assembly.
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FIGURE 16.  M198 HOWITZER MAJOR COMPONENTS (CONTINUED).


(e)
Traversing Mechanism.  The traversing mechanism is operated by handwheel effort through a traversing shaft assembly connected to the traversing angle drive unit.  This mechanism provides 400 mils left and right on-carriage traverse when in the firing position.


(2)
Bottom Carriage Assembly.  This assembly supports the traversing parts and also provides the hinge point for the trails.  The trails, wheel suspension system, speed shift assembly, and firing baseplate are mounted on the bottom carriage assembly.  The function of these components is described in the following paragraphs.


(a)
Speed Shift Assembly.  This assembly is mounted inside the bottom carriage assembly at the on-carriage traverse centerline.  It is a hydraulic ram system and provides a mechanism to rotate the howitzer on its axis for complete 640%-mil fire coverage.  The speed shift assembly is controlled
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by lifting up the SPEEDSHIFT lever on the manifold assembly and moving it from the OFF position to the UP or DOWN position.


(b)
Firing Baseplate.  Suspended underneath the bottom carriage assembly, the firing baseplate is a circular aluminum structure mounted on a ball socket.  The firing baseplate is designed to absorb the vertical reaction, and the ball joint compensates for uneven ground contour.  The firing baseplate is carried on the trails during traveling.


(c)
Wheel Suspension System.  This system consists of the wheel and axle, air brake system, and an actuator cylinder assembly.


1
Wheel and Axle.  The wheel and axle are retractable and consist of a pair of wheels, a handbrake, and supports mounted on the bottom carriage assembly.  Two wheel lock handles provide for locking the wheel in the travel and firing positions.


2
Air Brake System.  The air brake system is an air-over-oil-type service brake.  The pressure for the system is supplied by the prime mover through service or emergency hose assemblies.  The power booster assembly converts air pressure to oil pressure.  A caliper disk handbrake is provided at each wheel, together with power-operated caliper brake head assemblies.  Both braking systems are supported on each road arm.


3
Actuator Cylinder Assembly.  This assembly is located on the right forward section of the bottom carriage assembly and provides power to raise and lower the wheels.  It is controlled by pushing the manifold assembly WHEELS lever down and moving it from the OFF position to the UP or DOWN position.


(d)
Trails.  The two trail spades plus the firing baseplate form a three-point support for firing the weapon.  In the firing position, the trails are spread and locked to allow 400 mils to traverse right and left.  For transporting the howitzer, the wheels are lowered and the trails locked together.  The travel lock assembly is pinned to the bottom carriage assembly, and the weapon is towed by a lunette attached to the end of the left trail.
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5.
Conclusion

This task served to describe the characteristics and operation of the M198 howitzer controls and indicators, fire control instruments, cannon, recoil mechanism, and carriage components.  The next task will describe intermediate direct support (IDS) inspection, repair, and maintenance procedures for the M198 howitzer cannon assembly.
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LESSON 1

OPERATION, INSPECTION, REPAIR, AND

MAINTENANCE PROCEDURES FOR

THE M198 HOWITZER

TASK 2.
Describe intermediate direct support (IDS) inspection, repair, and maintenance - procedures for the M198 howitzer cannon assembly.

CONDITIONS

Within a self-study environment and given the subcourse text, without assistance.

STANDARDS

Within one hour

REFERENCES

No supplementary references are needed for this task.

1.
Introduction

Having completed the previous task concerning M198 howitzer characteristics and operation, now consider the intermediate direct support (IDS) inspection, repair, and maintenance procedures for the M198 howitzer cannon assembly.  It is understood that there are various inspection, repair, and maintenance functions that can be performed on the various components of the cannon assembly.  In this task, only one example of these functions, specifically the thermal warning device and cannon tube, will be discussed.  Subsequent paragraphs, therefore, provide the IDS inspection, repair, and maintenance for the two components mentioned above.

2.
General

To perform the inspection of various components of the M198 howitzer, IDS maintenance personnel would
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use the troubleshooting symptom index found in TM 9-1025-211-34, together with the troubleshooting symptom index found in TM 9-1025-211-20&P.

3.
Inspection, Repair, and Maintenance of the Thermal Warning Device

Listed below is an example of the correct procedure IDS personnel would follow for the inspection, repair, and maintenance of the thermal warning device (figure 17 on the following page), specifically: THERMAL WARNING DEVICE (TWD) HOUSING ASSEMBLY IS LOOSE ON CANNON TUBE; AND TWD IS LOOSE ON BREECH MECHANISM:

a.
Inspection Procedures.  The inspection would involve manually manipulating both the thermal warning device housing assembly and thermal warning device to feel for tightness or looseness of these components.  While manipulating the components, visually observe for any movement.  If movement is observed when manually manipulated these components, they must first be tightened onto the gun tube using the procedure stated in the following repair and maintenance procedures.

b.
Repair and Maintenance Procedures.

Step 1.  Manually and visually check to ensure that the TWD (1)(figure 18 on page 32) is properly seated on the breech mechanism (2), and that the capillary tube (3) is properly installed in its location (4).  Tighten the four screws (5)(which secure the thermal warning device to the breech mechanism) to approximately 47 ft-lb.

Step 2.  Ensure that the housing assembly (6) is positioned on the cannon tube (7) with the front edge 9 inches ± 0.25 back from the rear edge of the middle yoke (8).

Step 3.  Torque the three hose clamps (9)(figure 19 on page 33) to 5 ft-lb plus the starting torque of locknuts.  For example, if 10 ft-lb of torque are required to turn the locknuts, then tighten the locknuts to 15 ft-lb.

Step 4.  Ensure that the barrel clamp (10) is installed underneath the fourth hose clamp (11) with its front edge 6 inches from the rear edge of the housing assembly (12).
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FIGURE 17.  THERMAL WARNING DEVICE AND HOUSING ASSEMBLY.
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FIGURE 18.  THERMAL WARNING DEVICE AND HOUSING ASSEMBLY.

4.
Inspection, Repair, and Maintenance of the Cannon Tube

Below are the correct procedures IDS personnel would follow for the inspection, repair, and maintenance of the cannon tube, specifically: CANNON TUBE LANDS ARE WORN DOWN.

a.
Inspection Procedures.  The inspection procedures for the cannon tube involve checking for mechanical wearing away of the rifling lands
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FIGURE 19.  THREE HOSE CLAMPS AND BARREL CLAMP.

(figure 20 on the following page).  (Definition of rifling: Rifling consists of lands and grooves.  The grooves are the lower part of the rifling, while the lands are the high or ridge part of the rifling.) Checking lands for wear is performed using TM 9-1000-202-14 (which provides the instructions for the evaluation of cannon tubes) and TM 9-4933-200-35 (which provides the instructions for performing pullover gage readings and borescoping the inside of the cannon tube).  We assume that both a pullover gage reading and borescope inspection has been performed and the cannon tube was found unserviceable and needs to be replaced.
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FIGURE 20.  CANNON TUBE.
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b.
Repair and Maintenance Procedures.

Step 1.  Remove lock wire (1)(figure 21), eight capscrews (2), and eight lockwashers (3) from the recoil mechanism ballistic shield, and remove the recoil mechanism ballistic shield (4).
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FIGURE 21.  BALLISTIC SHIELD AND STRUT ASSEMBLY.
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WARNING
To prevent injury to personnel or damage to equipment, install safety struts assemblies (5).

Step 2.  The following procedure describes the installation of the two safety strut assemblies (5):


(1)
First, remove four nuts (6), four washers (7), and four screws (8) from each strut.


(2)
Second, remove the top cap (9) from each strut,


(3)
Third, place the strut halves (the end of the strut from which the nuts (6), washers (7), and top cap (9) were removed) around the cradle bar assembly (10) and install caps (9), screws (8), washers (7), and nuts (6).


(4)
Fourth, attach the opposite end of the struts to the bottom carriage assembly (11).  Push pin (12) through the holes provided in strut (5) and bottom carriage assembly (11), and install safety pin (13) to pin (12).

Step 3.  Place two plate spacers (14)(figure 22 on the following page)(one on each side of the cradle) between the rails (15) and the cradle rests (16) to support the forward end of the recoil mechanism (17).

Step 4.  Remove the four hose clamps (18).

Step 5.  After removing the four hose clamps, lift the housing assembly (19) from the cannon tube (20) and place on the recoil mechanism, securing it with a piece of rope to prevent it from accidentally falling off and causing possible damage.

Step 6, Remove the barrel clamp (21)(figure 23 on page 38) which holds the thermal warning device capillary tube on to the cannon tube.

Step 7.  Remove the four screws (22) which secure the thermal warning device (23) to the breech mechanism (26).
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FIGURE 22.  SPACERS AND CLAMPS.
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FIGURE 23.  THERMAL WARNING DEVICE.

Step 8.  After removing the four screws (22), remove the thermal warning device (23) and secure it by means of a thin rope to the recoil mechanism (17).
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Step 9.  Remove the lock wire (24)(figure 24) from the capscrew (25) on the breech mechanism assembly (26).  Remove the capscrew and torque key (27) from the breech mechanism assembly.

Step 10.  This step involves using a cannon tube wrench to turn the cannon tube in preparation for its removal from the recoil mechanism.  When removing the M199 cannon (28), avoid damaging any component parts.  The preparation for removal of the cannon tube is described below:
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FIGURE 24.  TORQUE KEY AND CANNON TUBE WRENCH.
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(1)
Position a cannon tube wrench (29) around the cannon tube midway between the machined surface and muzzle end of the cannon tube (28).


(2)
After securing the cannon tube wrench (29) to the cannon tube (20)(figure 24 on the previous page), rotate the cannon tube (20)(figure 25) 1/8 of a turn clockwise to disengage the interrupted threads of the breech mechanism assembly (26) from the recoil mechanism (17).

Step 11.  Loop the cannon tube sling (31) around the cannon tube (20) at the bevel located toward the front of the cannon tube as shown in figure 25.  Now hook the cannon tube sling to the mechanical
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FIGURE 25.  ROTATING THE CANNON TUBE.
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puller (32), and position the other chain end of the mechanical puller onto the clevis assembly (33).

Step 12.  Using the mechanical puller (32)(figure 26), move the cannon tube (20) rearward out of the
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FIGURE 26.  MECHANICAL PULLER, HOIST, AND 4X4 TIMBER.
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cradle assembly (10)(figure 26 on the previous page) approximately 2 feet.  Now unhook the cannon tube sling (31) and mechanical puller (32) from each other.

NOTE
A 3 ton gun tube sling (34) and hoist (35) must be used to perform the following steps in the removal of the cannon tube operation.

Step 13.  Position gun tube sling (34) around the cannon tube in front of the breech mechanism assembly (26) and attach the opposite end of the sling to a hoist (35).

Step 14.  Insert a piece of 4x4 inch timber (36) into the muzzle end of the cannon tube (20), and guide the cannon tube through the cradle assembly (10).  The center of balance of the M199 cannon is 12 inches rearward from the large end of the chamfer of largest diameter, as shown on the upper part of figure 27 on the following page.

Step 15.  Slide the M199 cannon (28) rearward so that the rear end of the top carriage assembly is even with the cannon tube center of balance (28) and lower the breech end of the cannon tube onto a support (37) prior to releasing the tension on the gun tube sling (34).

Step 16.  Once the breech end of the cannon tube is resting on a support (37), slide the gun tube sling (34) to the cannon tube center of balance as shown in figure 28 on page 44, and carefully remove the support (37).

Step 17.  Pull the cannon rearward out of the cradle and lower it onto suitable supports for both the muzzle and breech ends of the cannon tube.  This is the last step in the removal of the M199 cannon tube.  The succeeding steps will describe the installation of the cannon tube.

Step 18.  Install gun tube sling (34) around new/replacement cannon tube (20) at the center of balance and hook the opposite end of the sling (34) to the hoist (35) as shown in figure 28.
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FIGURE 27.  CANNON TUBE CENTER OF BALANCE AND SLING.

Step 19.  Lift the M199 cannon tube and slide it into the recoil mechanism (17)(figure 28 on the following page) as far as possible and support the breech end of the tube with a suitable support (37).

Step 20.  With the breech end (26) of the tube resting on a suitable support and the muzzle end in the recoil mechanism, reposition the gun tube sling (34) around cannon tube (20) just forward of the breech mechanism assembly (26).
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FIGURE 28.  INSTALLING CANNON TUBE.
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Step 21.  Insert a 4x4 inch timber (36) into the muzzle end of cannon tube (20), and guide the tube through the cradle assembly (10).

Step 22.  Lift and slide the M199 cannon tube (28) (figure 29 on the following page) into cradle assembly (10) until it is approximately 2 feet out of battery.

Step 23.  Unhook gun tube sling (34) from the cannon tube (20) and hoist (35).

Step 24.  Attach a cannon tube sling (31) to the breech mechanism assembly (26).  Hook the opposite end of the gun tube sling (31) to a mechanical puller (32).  Attach the opposite end of the mechanical puller (32) to the howitzer right front clevis assembly (33).

Step 25.  Work the handle on the mechanical puller (32)(figure 30 on page 47) back and forth, pulling the cannon into the cradle until the breech mechanism assembly (26) is within 1/16 inch of the recoil mechanism (17).  The M199 cannon (28) must be positioned so that the breech counterbalance (30) is level, in order to engage the interrupted threads of the breech mechanism assembly (26) with the interrupted threads of the recoil mechanism (17).

Step 26.  With the use of a cannon tube wrench (29) (figure 31 on page 48) turn the cannon tube (20) 1/8 turn counterclockwise, as seen from the muzzle end, to engage the interrupted threads of the breech mechanism assembly (26) with the interrupted threads of the recoil mechanism (17).  The breech ring assembly should be flush with the rear yoke when the torque key slot is aligned.

Step 27.  With torque slot aligned, install torque key (27) and capscrew in the breech mechanism assembly (26).  Install a new lock wire (24) onto the cap screw (25) to keep it from working itself loose during operation of the howitzer.

Step 28.  Remove the thermal device (23) from the recoil mechanism (17) and position it on the breech mechanism assembly (26).
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FIGURE 29.  INSTALLING THE M199 CANNON TUBE.
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FIGURE 30.  INSTALLING THE M199 CANNON TUBE (CONTINUED).

Step 29.  Secure the thermal warning device by installing the four screws (22)(figure 32 on page 49) and torquing them to 47 ft-lb.

Step 30.  Remove the housing assembly (19) from the recoil mechanism (17) and position it on the cannon tube (20) so that the front edge of the assembly is 9 inches back from the rear edge of the middle yoke (20a) of the cradle.
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FIGURE 31.  INSTALLING THE M199 CANNON TUBE (CONTINUED).
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FIGURE 32.  INSTALLING THE THERMAL WARNING DEVICE.

Step 31.  Install the three hose clamps (18) over the housing assembly (19), and torque to 5 ft-lb plus starting torque of locknuts.  (Example: if it takes 10 ft-lb to turn the locknuts, tighten them to 15 ft-lb.)
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Step 32.  Install the barrel clamp (21)(figure 33) which holds the capillary tube of the thermal device on to the cannon tube.  Afterwards, install the fourth hose clamp (18) over the barrel clamp with its front edge 6 inches away from the rear edge of the housing assembly.  Torque the fourth hose clamp to the same specifications as in step 31 above.

Step 33.  Remove the two plate spacers (14) from between the rails (15) and cradle rests (16).  (These are the plate spacers that were installed, in step 3 on page 36, during the removal of the cannon tube).  At this point, fire control alignment tests and measurements would be performed using the procedures in TM 9-1025-211-10 and TM 9-1025-211-20&P.
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FIGURE 33.  INSTALLING FOURTH HOSE CLAMP AND REMOVING SPACERS.
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Step 34.  Remove the two safety struts assemblies (5)(only one strut is shown in the upper part of figure 34).

Step 35.  Install the recoil mechanism ballistic shield (4) and secure it by using eight lockwashers (3) and eight capscrews (2).  Install a new replacement lock wire (1) through the eight locknuts to keep them from working loose during the operation of the gun.
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FIGURE 34.  REMOVING SAFETY STRUT ASSEMBLIES AND

INSTALLING RECOIL MECHANISM BALLISTIC SHIELD.
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5.
Conclusion

This task served to illustrate the IDS inspection, repair, and maintenance procedures for the M198 howitzer cannon assembly by providing an example of these functions for the thermal warning device and cannon tube.  The next task will describe the IDS inspection, repair, and maintenance procedures for the M198 howitzer recoil mechanism.
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LESSON 1

OPERATION, INSPECTION, REPAIR AND

MAINTENANCE PROCEDURES FOR

THE M198 HOWITZER

TASK 3.
Describe IDS inspection, repair, and maintenance procedures for the M198 howitzer recoil mechanism assembly.

CONDITIONS

Within a self-study environment and given the subcourse text, without assistance.

STANDARDS

Within two hours

REFERENCES

No supplementary references are needed for this task.

1.
Introduction

In the previous two tasks the characteristics and operation, and the IDS inspection, repair, and maintenance procedures for the M198 howitzer cannon assembly were described.  This task will describe the IDS inspection, repair, and maintenance procedures for the M198 howitzer recoil mechanism.

2.
General

Task 2 provided two examples of IDS inspection, repair, and maintenance procedures for the M198 howitzer cannon assembly.  This task will provide examples of the IDS inspection, repair, and maintenance procedures for the M198 recoil mechanism; specifically: the filling of the recoil mechanism with oil and purging air from the system; adjustment of the M45 recoil mechanism recoil cylinder assembly; replacement of the oil valve assembly on the front yoke of the M45 recoil
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mechanism assembly; and installation of the replenisher cylinder assembly.  To perform the inspection of the recoil mechanism, IDS maintenance personnel use the troubleshooting symptom index found in TM 9-1025-211-34, together with the troubleshooting symptom index found in TM 9-1025-211-20&P.  The IDS inspection, repair, and maintenance procedures for the examples cited above are provided in subsequent paragraphs.

3.
Filling the Recoil Mechanism with Oil and Purging Oil of Air

Oil leakage from the back of the recoil cylinder assemblies is considered normal unless leakage exceeds two reserves per day during firing.  Here we will assume that leakage exceeds 2 reserves per day during firing.  Listed below is an example of the correct procedure IDS personnel would follow for the inspection, repair, and maintenance of this device as the result of a malfunction, specifically: OIL RESERVE INDICATOR REGISTERS LESS THAN 2 RESERVES.

a.
Inspection.  During this inspection, a visual check is performed of the oil reserve indicator (1) (figure 35 on the following page).  If the indicator registers less than two reserves of oil in the recoil mechanism, the mechanism must be replenished with oil until three reserves of oil are shown by the oil reserve indicator; then a more thorough inspection for leaks in the recoil mechanism must be made to identify any defective parts.  Here, it will be assumed that the recoil mechanism has been filled up to three reserves of oil and the defective parts have been identified and replaced.  Now the recoil mechanism must be filled with oil and the system purged of air.  The repair and maintenance paragraph below serves to describe the procedure for filling the recoil mechanism with oil and purging air from the system.

b.
Repair and Maintenance.

NOTE
Although refilling and purging can be done without removing the recoil mechanism from the cradle, here it will be assumed that the recoil mechanism has been removed.  It will also be assumed
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FIGURE 35.  INDICATOR REGISTERS LESS THAN TWO RESERVES.

55

MAINTENANCE OF THE M198 HOWITZER – OD1508 – LESSON 1/TASK 3
that the cannon has been removed.  With the recoil mechanism removed, make sure that it is placed on suitable supports and leveled.  Also make sure that the M3 oil pump, used for replenishing the recoil mechanism with oil, has a sufficient supply of oil at all times during purging and filling operations.

Step 1.  Remove plug (25)(figure 35 on the previous page) from the oil valve assembly (26).  Make sure to remove all caked or loose dirt from around the plug and oil valve assembly prior to removing the plug.

Step 2.  Connect the adapter (27) to the oil line (28) coming from the M3 oil pump (29).  The adapter (27) is the 5/8-18 UNF (unified national fine) adapter from the hydraulic M3 pump kit.

Step 3.  Clean the recess in the oil valve assembly (26)(figure 36 on the following page) by using a clean cotton-type rag.  Make sure no dirt falls into the valve assembly recess.

Step 4.  Insert the adapter (27) into the valve assembly recess (26) and handtighten it.

Step 5.  Operate the hand lever of the M3 back and forth, purging air from the oil line (28) until no bubbles appear at the adapter (27) or oil valve assembly (26).

Step 6.  When clear oil appears between the connections of the adapter (27) and the valve assembly (26), stop pumping and tighten the adapter (27) onto the valve assembly as shown in figure 37 on page 58.

Step 7.  Remove the setscrew  (31) and gasket (32) from purge hole (33) on each of two recoil cylinder assemblies.

Step 8.  Operate the M3 oil pump (29), as described in step 5 above, until oil from purge hole (33) appears clear indicating that no trapped air is present.

Step 9.  Install a new gasket (32)(figure 38 on page 59) and setscrew (31) in purge hole (33) of each recoil cylinder assembly (30).
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FIGURE 36.  OIL VALVE ASSEMBLY.

Step 10.  Now remove the setscrew (34) and gasket (35) from the replinisher cylinder assembly purge hole (36).

Step 11.  Remove the setscrew (37) and gasket (38) from the recuperator cylinder assembly purge hole (39).
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FIGURE 37.  OIL VALVE ADAPTER AND RECOIL CYLINDER ASSEMBLY.
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FIGURE 38.  RECOIL CYLINDER ASSEMBLY SCREW AND GASKET.
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Step 12.  Lift the recoil mechanism (40)(figure 39) by using a sling (41), which is hooked onto the two eyebolts (41a).  Hook the sling to a 3 ton hoist, lift the recoil mechanism from its supports and hold it suspended in a level position.

Step 13.  Wrap antiseizing tape (NSN 8030-00-889-3534) on the threads of the two purge pipes (43) (figure 40 on the following page) and adapters (44).  Install the ends of the purge pipes and adapters into the replenisher cylinder assembly purge hole (36) and recuperator cylinder assembly purge hole (39).

Step 14.  Operate the installed M3 oil pump (29) (figure 41 on page 62) until oil flows from both purge pipes (43)(figure 40), then close valves (45) as shown in figure 40.  At this point, if required, the recoil mechanism is charged by filling the recuperator cylinder assembly with nitrogen, using the procedure in pages 3-33 through 3-39 of TM 9-1025-211-34.  After the recuperator cylinder is filled with nitrogen, final purging begins as described in the following steps.
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FIGURE 39.  RECOIL MECHANISM.
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FIGURE 40.  PURGE PIPES AND ADAPTERS.

Step 15.  Operate the M3 oil pump, pumping in approximately three reserves of oil, as indicated by the oil reserve indicator (46)(figure 41 on the following page).

Step 16.  Open valves (45)(figure 42 on page 63).

Step 17.  With the recoil mechanism (40) still suspended in a level position from the 3 ton sling, lower the rear end of the mechanism approximately 12 inches and raise it back up to a level position.  Then, using the sling, lower the front end
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FIGURE 41.  M3 OIL PUMP AND OIL RESERVE INDICATOR.

approximately 12 inches and raise it back up to a level position.  Repeat the lowering and raising of the rear end and then the front end of the recoil mechanism three times, or until all air is out of the replenisher cylinder assembly.

Step 18.  With the valve (45)(figure 43 on page 64) open, remove the purge pipe (43) and adapter (44) from the replenisher cylinder assembly purge hole (36).

Step 19.  Install a new gasket (35) and setscrew (34) in the replenisher cylinder assembly purge hole (36).

Step 20.  Remove setscrew (47) and gasket (48) from the front yoke purge hole (49).
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FIGURE 42.  PURGE PIPE VALVES AND RECOIL MECHANISM.

Step 21.  With tape wrapped around the purge pipe (43) and adapter (44)(figure 44 on page 65), as described in step 13 on page 60, install the purge pipe and adapter into the front yoke hole (49) and open the valve (45).

Step 22.  With the recoil mechanism (40)(figure 45 on page 66) still suspended from the sling (41), lower the rear end of the recoil mechanism approximately 6 inches, using the sling (41) and a 3 ton hoist (42).
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FIGURE 43.  PURGE PIPE AND REPLENISHER CYLINDER SETSCREW.
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FIGURE 44.  PURGE PIPE AND ADAPTER IN FRONT YOKE HOLE.

Step 23.  Close the valves (45) connected to the front yoke purge hole (49) and recuperator cylinder assembly purge hole (39).  Operate the M3 oil pump (29) manually until three reserves are indicated on the oil reserve indicator (46).  Now open one valve (45) to purge the air from the system.  It takes approximately 40 to 50 strokes to move the oil reserve indicator one reserve.

Repeat step 22 four times, alternating between valve (45)(figure 46 on page 67) in the
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recuperator cylinder assembly purge hole (39) and the valve in the front yoke purge hole (49) until all air is out of the system.
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FIGURE 45.  M3 OIL PUMP, PURGE VALVES AND OIL RESERVE INDICATOR.
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FIGURE 46.  PURGING RECUPERATOR CYLINDER ASSEMBLY OF AIR.
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Step 24.  Now level the recoil mechanism (40) (figure 46 on the previous page) using the sling (41) and a 3 ton hoist (42).  Rest the recoil mechanism on suitable supports making sure it is in a level position, and remove the sling and hoist.

Step 25.  Open the valve (45) and remove the purge pipe (43) and adapter (44) from the recuperator cylinder assembly purge hole (39).

Step 26.  Install a new gasket (38) and setscrew (37) onto the recuperator cylinder assembly purge hole (39).

Step 27.  Remove the purge pipe (43)(figure 47 on the following page) and adapter (44) from the front yoke purge hole (49).

Step 28.  Install a new gasket (48) and setscrew (47) in front yoke purge hole (49).

Step 29.  Using the oil pump (29) which is still connected to the oil valve assembly, pump three reserves of oil into the recoil cylinder assembly.  Next, the recoil mechanism (40)(figure 48 on page 70) should be inspected for leaks.
Step 30.  Filling the recoil mechanism with oil and purging the system of air has now been completed.  At this time, remove and disassemble the adapter (27) from the M3 oil pump (29), clean these components with a clean rag and store them away.  After filling the recoil mechanism with oil and purging the system of air, the recoil mechanism would be mounted on the cradle assembly following the procedures in TM 9-1025-211-34.  After installation of the recoil mechanism, if the recoil cylinder nuts (79)(figure 49 on page 71) do not contact the cradle assembly (72), the two recoil cylinders would have to be adjusted to provide proper recoil for the weapon during its operation.

4.
Adjustment of the M45 Recoil Mechanism Cylinder Assemblies

As stated in Step 30 above, adjustment of the two recoil cylinders is performed after the installation of the recoil mechanism onto the cradle.  If the two nuts (79) on the recoil cylinder assemblies (30) do not both contact the cradle assembly (72), adjustment of this assembly
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FIGURE 47.  REMOVAL OF PURGE PIPE AND

ADAPTER FROM FRONT YOKE PURGE HOLE.
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FIGURE 48.  INSPECTING RECOIL MECHANISM AND
DISASSEMBLING ADAPTER FROM M3 OIL PUMP.

would have to be performed.  The following steps describe this procedure.  During the adjustment process, the distance between nuts (79 and 81) on one of the two recoil cylinder assemblies (30) must be at least 0.17 inch but not more than 0.21 inch.  Nut (79) on the other recoil cylinder assembly is adjusted as necessary so that both nuts (79) contact the cradle assembly (72) when nuts (81) are in contact with the recoil cylinders (82).

Step 1.  Remove the lock wire (83)(figure 49 on the following page) from the setscrew (84) on the recoil cylinder assembly (30) which is to be adjusted.  With the use of a feeler gage, adjust the distance between nuts (79) and (81), on the recoil cylinder to be adjusted, to 0.17inch but not more than 0.21 inch.
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FIGURE 49.  ADJUSTING RECOIL MECHANISM.

Step 2.  After removing the lock wire (83), remove the setscrew (84) and screw back nut (79) against nut (81).

Step 3.  Move the recoil mechanism (40) forward until locked nut (79) on the other recoil cylinder assembly contacts the cradle assembly (72).  Now adjust nut (79) to contact the cradle assembly (72).

Step 4.  After adjusting nuts (79) to contact the cradle assembly, slide the recoil mechanism (40) (figure 50, view A, on the following page) back approximately 12 inches from the cradle assembly (72).

Step 5.  With nut (79) positioned against nut (81), drill a hole 0.12 inch in diameter and 0.04 inch deep through one of the four threaded holes in nut (79).

Step 6.  Install setscrew (84) through the threaded hole just drilled, locking nut (79) in place.
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FIGURE 50.  ADJUSTING RECOIL MECHANISM (CONTINUED).

Step 7.  Install a new lock wire (83) on the setscrew (84) to keep it from, working itself loose during operation of the weapon.

Step 8.  Slide the recoil mechanism (40) forward against the cradle assembly (72).  Then ensure that four flat washers (66) are in place in the cradle assembly (72).

Step 9.  Screw the two nuts (64)(figure 50) onto each recoil cylinder rod (65) until snug against the cradle assembly (72), then back the nut off one notch and insert new cotter pins (63).
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Step 10.  Install two plate spacers (70) between the rails (71) and cradle assembly (72).

Step 11.  Now remove the sling (41) and 3 ton hoist (42)(figure 51 on the following page) from the recoil mechanism assembly by unhooking it from the two eyebolts (69).

Step 12.  Remove the two eyebolts (69) from the lifting adapters (68).

Step 13.  Install two capscrews (67) into two lifting adapters (68), and install the lock wires (80) to lock the capscrews in place.  This step completes the adjustment of the recoil cylinder assemblies.  The following paragraph will describe the inspection, repair, and maintenance procedures for replacing the oil valve assembly as a result of oil leaking from the front yoke of the recoil mechanism assembly.

5.
Replacement of the Oil Valve Assembly on the M45 Recoil Mechanism Front Yoke

Listed below is an example of the correct procedures IDS personnel would follow for the inspection, repair, and maintenance of the oil valve assembly as a result of a malfunction, specifically: OIL LEAKS FROM FRONT YOKE.

a.
Inspection.  In the process of inspecting for oil leaks from the front yoke (1)(figure 52 on page 75), the armament maintenance repairman/inspector would check for loose rings (2), or damaged preformed packings (3) on the recuperator cylinder assembly (4); loose rings ('6) or damaged preformed packings (7) on the recoil cylinder assembly (8); a loose or defective oil valve assembly (9) or damaged gasket (10); or loose plugs (11).  For the purpose of this task, we will assume that the recoil mechanism is leaking more than two reserves per day and that the oil valve assembly (9) threads are stripped and the gasket (10) is damaged.  Further, we will assume that both the damaged oil valve and gasket have been removed.

The following repair and maintenance procedures will describe the installation of a serviceable oil valve assembly (11)(figure 52) and gasket (12) in the oil valve assembly recess on the front yoke of the recoil mechanism.
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FIGURE 51.  REMOVING SLING FROM, AND INSTALLING CAPSCREWS AND

OIL VALVE ASSEMBLY ON RECOIL MECHANISM.
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FIGURE 52.  INSPECTING THE M45 RECOIL MECHANISM FOR LEAKS.
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b.
Repair and Maintenance.

NOTE
If the recoil mechanism is leaking more than two reserves of oil per day, or if the threads on the oil valve assembly (9) (figure 52 on the previous page) are stripped or damaged beyond use, the valve assembly must be replaced.  Before installing the oil valve assembly (2) (figure 53 on the following page), the valve well in the front yoke (3) must be clean and filled with oil following the procedures in TM 9-1025-211-20&P.

Step 1.  Procure a new gasket (5) and install it onto the oil valve assembly (2).

Step 2.  Install and tighten the oil valve assembly (2) in the oil valve recess (3a) on the front yoke (3).

Step 3.  Install and tighten nut (1) on the oil valve assembly (2).  Refill and purge the recoil mechanism as described in paragraph 3, beginning on page 54, as required.

Step 4.  Install the plug (4) on the oil valve assembly (2).  This step completes the installation of the oil valve assembly (2) and gasket (5) on the recoil mechanism front yoke (3).

6.
Installation of the M45 Recoil Mechanism Replenisher Cylinder Assembly

Listed below is an example of the correct procedure IDS personnel would follow for the inspection, repair, and maintenance of this device as a result of a malfunction, specifically: WEAPON SLAMS INTO BATTERY.

a.
Inspection.  During the inspection procedure, a number of checks of the M45 recoil mechanism would be made, including checking for correct nitrogen pressure, air in oil, defective recuperator cylinder assembly, adequate amount of oil in the recoil mechanism, and damaged replenisher cylinder assembly.  In this case, it will be assumed that
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FIGURE 53.  INSTALLING OIL VALVE ASSEMBLY.

the replenisher cylinder assembly (25)(figure 54 on the following page) was found to be leaking oil and nitrogen, and is to be replaced.

It is further assumed that the defective cylinder has been removed.  The following repair and maintenance procedures will describe only the installation of a serviceable replenisher cylinder.
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FIGURE 54.  INSTALLING M45 RECOIL MECHANISM

REPLENISHER CYLINDER ASSEMBLY.
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b.
Repair and Maintenance.

Step 1.  Procure and install a new gasket (33) (figure 54 on the previous page) and setscrew (32) on the replenisher cylinder assembly (25).

Step 2.  Install the aligning key (31) on the replenisher cylinder assembly (25).

Step 3.  Install new preformed packing (30).  Use GPG (general purpose grease) as prescribed in TM 9-1025-211-10 to hold new preformed packing onto the replenisher cylinder assembly (25).

Step 4.  Position the replenisher cylinder assembly (25)(figure 54) on the air cylinder assembly.  Install two bolts (28)(figure 55 on the following page) fingertight on the front of the replenisher cylinder assembly (25).

Step 5.  Install nut (24) and tighten securely, using spanner wrench (26).  When replacing the replenisher assembly, drill a pilot hole 0.18 inch wide and 0.04 inch deep in nut (24)(figure 56 on page 81) to accept the point of a setscrew (23).

Step 6.  Install setscrew (23) in nut (24) and tighten to lock nut (24) in place and keep it from working itself loose during operation of the howitzer.

Step 7.  Install a new lock wire (22) on setscrew (23) to keep it from working loose during operation of the howitzer.

Step 8.  Torque the two bolts (28) to 100 ft-lb, and install a new lock wire (27) onto the bolts to keep them from working loose during operation of the howitzer.

Step 9.  Wrap antiseizing tape around the threads of two adapters (21)(figure 57 on page 82), install and tighten them, one on the replenisher tube as shown in figure 57, the other on the second from the rear loop clamp assembly which is shown in this figure.  Afterwards, install the bushing (19) on the tube (18).

Step 10.  Install the tube (18) to the replenisher cylinder, by installing the nut (20) onto adapters (21) and tighten.
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FIGURE 55.  INSTALLING BOLTS AND NUT

ON REPLENISHER CYLINDER ASSEMBLY.
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FIGURE 56.  INSTALLING SETSCREW ON REPLENISHER
CYLINDER ASSEMBLY AND TORQUING BOLTS.
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FIGURE 57.  INSTALLING ADAPTERS AND TUBE
TO REPLENISHER CYLINDER ASSEMBLY.

Step 11.  Install the retaining strap (17), two lockwashers (16), two capscrews (15), and lock wire (14) to protect the tube (18) which runs underneath the retaining strap (17).

Step 12.  Install the cap (13)(figure 58 on the following page), which holds the front end of the replenisher cylinder to the front yoke of the recoil mechanism; install and tighten two bolts (12) to hold the cap on.
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FIGURE 58.  INSTALLING CAP ON RECOIL MECHANISM FRONT YOKE.

Step 13.  Install the lock wire (11)(figure 58) through the bolts (12) to prevent the bolts from working loose during the operation of the howitzer.

Step 14.  Install the sleeve bushing (9) and oil reserve indicator (10)(figure 59 on the following page) so that the scale on the oil reserve indicator is visible from the right side of the weapon.  Make sure the slot on the sleeve bushing lines up with the slot in the reserve indicator.
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FIGURE 59.  INSTALLING SLEEVE BUSHING AND OIL RESERVE INDICATOR.

Step 15.  Install three lockwashers (7) and capscrews (6)(figure 59) onto the rear of the front yoke (8) and tighten them.

Step 16.  Install the lockwire (5) through the capscrews (6) to keep them from working loose during the operation of the howitzer.

Step 17.  Install and tighten the three lockwashers (3) and capscrews (2) to the front of the middle yoke (4).
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Step 18.  Install the lockwire (1) through the capscrews (2) to keep them from working loose during the operation of the howitzer.

7.
Conclusion

This task served to illustrate the IDS inspection, repair, and maintenance procedures for the M198 howitzer recoil mechanism by providing four examples, specifically: filling the recoil mechanism with oil and purging air from the system; adjustment of the M45 recoil mechanism assembly; installation of the oil valve assembly on the M45 recoil mechanism assembly; and installation of a replacement replenisher cylinder.  The next task will describe the IDS inspection, repair, and maintenance procedures for the M198 howitzer elevating and traversing mechanism.
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LESSON 1

OPERATION, INSPECTION, REPAIR, AND

MAINTENANCE PROCEDURES FOR

THE M198 HOWITZER

TASK 4.
Describe IDS inspection, repair, and maintenance procedures for the M198 howitzer elevating and traversing mechanism.

CONDITIONS

Within a self-study environment and given the subcourse text, without assistance.

STANDARDS

Within one hour

REFERENCES

No supplementary references are needed for this task.

1.
Introduction

In the previous tasks, the characteristics and operation of the M198 howitzer, and the IDS inspection, repair, and maintenance procedures for the M198 howitzer cannon assembly, and recoil mechanism were discussed.  In this task, the IDS procedures for the M198 howitzer elevating and traversing mechanism will be described.  This is the mechanism through which the gunner adjusts the gun tube in azimuth and elevation to accurately direct fire to the target.  The specific procedures to be described are: the initial setup for performing repair and maintenance on the traversing mechanism (figure 60, view A, on the following page); removal of the elevating screw assemblies (9)(figure 62, view B, on page 91); and repair by replacement of parts of the friction clutch (1) (figure 63, view A, on page 92).
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FIGURE 60.  TRAVERSING MECHANISM AND TOP CARRIAGE COVERS.
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2.
Initial Setup for Performing Repair and Maintenance on the Traversing Mechanism

This paragraph serves only to describe the material, parts, references, and equipment conditions that must exist prior to performing maintenance and repair on the traversing drive unit (2)(figure 60 on the previous page), traversing shaft assembly (7)(figure 61 on the following page) and traversing angle drive unit (4) for the M198 howitzer.

a.
Drive Unit Initial Setup (2)(figure 60).  The materials/parts, references, and equipment conditions that must exist before performing maintenance and repair on the traversing drive unit follow:


(1)
Materials/Parts.


(a)
Lock wire, nonelectrical, corrosion-resistant steel, 0.47 inch in diameter, (NSN) national stock number 9505-00-603-4122.


(b)
GPG (General Purpose Grease), military specification (MIL-G-81322).


(c)
Seal, one each, military specification: MS51001-ll.


(d)
Gasket, one each, part number: 12008202.


(2)
References.


(a)
TM 9-1025-211-10.


(b)
TM 9-1025-211-34P.


(3)
Equipment Conditions.


(a)
The traversing wheel (1)(figure 60) should be removed.


(b)
The rear access cover (3) and gasket (4) of the top carriage assembly must be removed.  This completes the initial setup for maintenance and repair of the traversing drive unit.  The following subparagraphs describe the initial setup for maintenance and repair of the traversing shaft assembly.
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FIGURE 61.  TRAVERSING SHAFT ASSEMBLY AND TRAVERSING ANGLE DRIVE UNIT.
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b.
Traversing Shaft Assembly Initial Setup (7) (figure 61 on the previous page).  The materials/parts, references, and equipment conditions that must exist before performing maintenance and repair on the traversing shaft assembly are as follows:


(1)
Materials/Parts.


(a)
Primer coating, l-qt can, NSN 8010-00-899-0931.


(b)
Gasket, 2 each, part number: 12009273.


(2)
References.  TM 9-1025-211-34P.


(3)
Equipment Conditions.  The traversing drive unit (2)(figure 60, view B, on page 87) must be removed.  This completes the initial setup for maintenance and repair of the traversing shaft assembly.  The following subparagraphs describe the initial setup for maintenance of the traversing angle drive unit.

c.
Traversing Angle Drive Unit Initial Setup, (4) (figure 61, view B).  The materials/parts, references, and equipment conditions that must exist prior to performing maintenance and repair on the traversing angle drive unit follow:


(1)
Materials/Parts.


(a)
Lock wire, nonelectrical, corrosion-resistant steel, 0.014 inch diameter, NSN 9005-00-603-4120.


(b)
Lock wire, nonelectrical, corrosion-resistant steel, 0.047 inch diameter, NSN 9505-00-603-4122.


(c)
Oil, military specification: MIL-H-6083.


(d)
General purpose grease, military specification: MIL-G-81322.


(2)
References.


(a)
TM 9-1025-211-10.


(b)
TM 9-1025-211-20&P.


(c)
TM 9-1025-211-34P.
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(3)
Equipment Conditions.


(a)
Traversing shaft assembly (7)(figure 61 on page 89) must be removed.


(b)
Remove both access covers (3)(figure 60 on page 87) from the top carriage assembly.


(c)
Elevate the weapon to 600 mils, using the procedure in TM9-1025-211-10.

3.
Removal

In the paragraphs which follow, we will combine the inspection repair, and maintenance procedures for the elevating screw assemblies (9)(figure 62) and repair of the friction clutch (1)(figure 63 on the following page).  The following are the correct procedures IDS personnel would follow to rectify malfunctions to these component assemblies, specifically: ELEVATING MECHANISM DOES NOT WORK.

a.
Inspection.  In the process of inspecting the elevating mechanism, the armament maintenance repairman would check the friction clutch (1) (figure 63) for proper operation, for dirty or broken elevating angle drive units (3) by removing the access covers (2), for an inoperative elevating ball screw (4), and for loose or out of adjustment elevating screw assemblies (5).
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FIGURE 62.  ELEVATING SCREW ASSEMBLIES
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FIGURE 63.  FRICTION CLUTCH, ELEVATING ANGLE
DRIVE UNIT, AND ELEVATING BALL SCREW.

For the purpose of this task, assume that the friction clutch (1) is not working properly and one of the elevating screw assemblies (5) is inoperative.  In the first repair and maintenance procedure, we will describe only the procedure for removal of the elevating screw assembly (9)(figure 62 on the previous page) followed by the procedure for repair by replacement of parts of the friction clutch.
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b.
Repair and Maintenance.  (Removal of elevating screw mechanism.)

NOTE

There are two elevating screw assemblies with attaching parts.  Since the repair and maintenance procedures are the same for both, the following steps are written only for the removal of one elevating screw assembly.  The installation of the elevating screw assemblies is the reverse of the removal procedure.  Therefore, the installation will not be discussed here.

Step 1.  Remove six bolts (1), six lockwashers (2), and two flat washers (3) from the carriage assembly (4) as shown in figure 64 on the following page.

Step 2.  Remove the elevating angle drive unit (5) and shim (5.1) from the top of the carriage assembly (4).

Step 3.  Remove the elevating screw assembly gasket (5.2).

Step 4.  Disengage the straight shaft (6) from the ball screw located at the bottom of the elevating screw assembly (9) by pulling it out.

Step 5.  Remove the lock wire (7) from the elevating screw assembly nut (8), and remove the elevating screw assembly nut from the elevating screw assembly (9).  There are two rotating eye brackets (13)(figure 65, view A, on page 95) for each elevating screw assembly.  Since the procedure for removal of these rotating eye brackets is the same for both, only the removal of one of these brackets will be discussed in steps 6 through 10 below.

Step 6.  Start the removal of the rotating eye bracket by removing lock wire (10) from two rotating eye bracket capscrews (11).  Now remove the two capscrews and two washers (12) from the rotating eye bracket mounted on the side of the cradle assembly (14).
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FIGURE 64.  ELEVATING ANGLE DRIVE UNIT STRAIGHT
SHAFT, AND ELEVATING SCREW ASSEMBLY.
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FIGURE 65.  ROTATING EYE BRACKET AND STRAIGHT SHAFT.
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Step 7.  Remove lock wire (15)(figure 65 on the previous page) from three rotating eye bracket bolts (16), and remove the three rotating eye bracket bolts from rotating eye bracket (13).

Step 8.  Insert the middle spline of the straight shaft (6) into the spline of the ball screw located at the bottom of the elevating screw assembly (9).  Using an open end wrench on the hexagon end of the straight shaft, turn the straight shaft counterclockwise (elevate) until the rotating eye bracket (13) is free from the cradle assembly (14).  Now remove the rotating eye bracket.

Step 9.  Remove lock wires (17.1)(figure 66 on the following page), twelve bolts (17.2), two access covers (17.3), and two gaskets (17.4) from the rotating eye bracket (13).

Step 10.  Remove two bearings (17.5) and seals (17.6) from two rotating eye brackets (13).

Step 11.  Remove the yoke (17) with two keys (18) from the elevating screw assembly (9).

Step 12.  Remove the two threaded inserts (19) from the top of the cradle assembly and three threaded inserts (20) from the side of the cradle assembly only if they need to be replaced.  Do not remove them if they are serviceable.  At this point, make sure that the flats (21)(figure 67 on page 98) are lined up with the slot (22) inside the cradle assembly (14) to prevent damage to the threads.

Step 13.  Using an open end wrench on the hexagon end of the straight shaft (6)(figure 67) turn the straight shaft clockwise to depress the elevating screw assembly (9).

Step 14.  Remove the two -bolts (23)(figure 68 on page 99) and two lockwashers (24) which holds and secures the retaining strap (25) and cap (26) onto the elevating screw assembly to the cradle assembly.  Now remove the retaining strap and cap.  There are a total of two retaining caps, one for each side of the elevating screw assembly.  These caps are not interchangeable and may not be replaced by direct support.  Mark caps prior to removal to assure exact reassembly.
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FIGURE 66.  ROTATING EYE BRACKET, BEARING, AND YOKE.

Step 15.  Remove the straight shaft (6)(figure 68 on page 99) from the ball screw located at the bottom of the elevating mechanism assembly (9).

Step 16.  Place a long handspike (27)(figure 69 on page 100) under the lower end of the elevating screw assembly (9), and raise it high enough to place blocks (28) underneath the end of the
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elevating screw assembly.  Fasten the sling (29) to the lower end of the elevating assembly (9) and attach a 3 ton hoist (3).

[image: image69.png]



FIGURE 67.  ELEVATING SCREW ASSEMBLY.
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FIGURE 68.  ELEVATING SCREW ASSEMBLY RETAINING CAP

AND STRAP, AND STRAIGHT SHAFT.

Step 17.  Raise the elevating screw assembly (9) (figure 69 on the following page) until the lower end clears the top carriage assembly (4).

Step 18.  Align the elevating screw assembly flats (21) until they are parallel with the cradle slot (22) located on the inside of the cradle assembly,

99

MAINTENANCE OF THE M198 HOWITZER - OD1508 - LESSON 1/TASK 4

and lower the elevating screw assembly (9) through the cradle slot.

[image: image71.png]



FIGURE 69.  RAISING ELEVATING SCREW ASSEMBLY.
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Step 19.  Now remove the sling (29)(figure 70) and 3 ton hoist (30) from the elevating screw assembly (9) which completes the removal of the elevating screw assembly.

The following repair and maintenance procedures will describe only the repair of the elevating mechanism friction clutch (1)(figure 70) by the replacement of parts.  To accomplish this repair, it will be assumed that the friction clutch has been removed from the elevating mechanism.

c.
Repair and Maintenance (Repair of Friction Clutch).

Step 1.  In this first step, drive out the spring pin (23)(figure 71 on the following page) through the shifter fork (24) and rigid connecting link (25).

[image: image72.png]



FIGURE 70.  SLING REMOVAL, AND FRICTION CLUTCH.
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FIGURE 71.  ELEVATING MECHANISM FRICTION CLUTCH.

Step 2.  Using a suitable brass drift pin, disconnect the rigid connecting link (25) from the shifter fork (24) by pushing it out of the friction clutch housing (28).

Step 3.  Remove two spring pins (26)(figure 71) which hold two bushings (27) in the housing (28) bushing recesses and remove the two bushings from the housing.

Step 4.  Remove the rigid connecting link pin spring (29).

Step 5.  Remove the two preformed packings (30) from the two bushings (27).  At this point, the
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repair of the friction clutch would be done by replacing damaged and worn out parts with serviceable parts authorized in TM 9-1025-211-34P.  The installation of these serviceable parts and their adjustments in the friction clutch housing is described in subsequent paragraphs.

Step 6.  Install two new preformed packings (30) (figure 72 on the following page) onto two new bushings (27).  Before installing these two new bushings, reassemble them to the housing (28) without rigid connecting link (25)(figure 71 on the previous page) and spring (29).  Use suitable spacers to obtain dimensions A and B in figure 72.  The shipper sleeve (31) should contact the adjustment collar (32).  Using a 3/16 inch drill, drill through established holes in the housing and through bushings.  Do not drill through the seal groove area of bushings.  Disassemble bushings (27) from the housing (28) and remove burrs from inside of bushings.

Step 7.  Install the spring (29) inside the friction clutch housing (28).

Step 8.  Install two bushings (27) in the housing (28).

Step 9.  Install two spring pins (26) to hold the two new bushings in the friction clutch housing bushing recesses (28).

Step 10.  Install the rigid connecting link (25).  Since a new rigid connecting link is being installed, make sure to obtain 0.10 to 0.15 inch clearance between the shifter fork (24)(figure 73 on page 105) and the inside face of the housing (28).  Drill a 0.187 inch hole through the existing hole in the shifter fork.  The shipper sleeve (31) should contact the adjustment collar (32).

Step 11.  Set a clearance dimension of 0.62 + 0.02 inch from the face (33) on the housing (28) to the inside face of the rigid connecting link (25).  The shipper sleeve (31) should contact the adjustment collar (32) when making this adjustment.
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FIGURE 72.  REPAIRING ELEVATING MECHANISM FRICTION CLUTCH.

104

MAINTENANCE OF THE M198 HOWITZER - OD1508 - LESSON 1/TASK 4

[image: image75.png](30

5

S——
—
Ve,
Ry
Ty
——
—
e d
Sy
il
Y
Ed—
| —rd
fr—
———
raten
| —
—
————
—
——
L e
———
N
fremmacset
—
prom—raay
jrremrma—

h

| =
[
0.10 TO 0.15 IN.





FIGURE 73.  SETTING DIMENSIONS IN ELEVATING

MECHANISM FRICTION CLUTCH.

Step 12.  Install the spring pin (23)(figure 74 on the following page) through the rigid connecting link (25).  This step completes the repair of the elevating mechanism friction clutch by replacement of parts.
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FIGURE 74.  INSTALLING SPRING PIN.

4.
Conclusion

This task served to describe the IDS procedures for inspection, repair, and maintenance of the M198 howitzer elevating and traversing mechanism.  The next task will describe the IDS procedures for inspection, repair, and maintenance of the M198 howitzer hydraulic system.
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LESSON 1

OPERATION, INSPECTION, REPAIR, AND

MAINTENANCE PROCEDURES FOR

THE M198 HOWITZER

TASK 5.
Describe IDS inspection, repair, and maintenance procedures for the M198 howitzer hydraulic system.

CONDITIONS

Within a self-study environment and given the subcourse text, without assistance.

STANDARDS

Within one hour

REFERENCES

No supplementary references are needed for this task.

1.
Introduction

In the previous tasks, the characteristics and operation of the M198 howitzer, and the IDS inspection, repair, and maintenance procedures for the cannon assembly, recoil mechanism and elevating and traversing mechanism of the weapon were discussed.  In this task, the IDS inspection, repair, and maintenance procedures for the M198 howitzer hydraulic system will be described.  Subsequent paragraphs, therefore, provide these procedures, specifically: initial setup of the M198 howitzer for maintenance and repair of the manifold assembly and hydraulic parts, and removal of the manifold assembly and hydraulic parts.
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2.
Initial Setup of the M198 Howitzer for Maintenance and Repair of the Manifold Assembly Hydraulic Parts

A listing of the materials/parts, references, and equipment conditions that must exist before attempting to perform maintenance and repair of the manifold assembly and hydraulic parts follows:

a.
Materials/Parts.  The following materials can be requisitioned by the IDS maintenance shops through the IDS technical supply activity.


(1)
Preformed packings, five each, military specification: MS28778-10.


(2)
Preformed packings, three each, military specification: MS28775-016.


(3)
Preformed packing, military specification: MS28778-12.


(4)
Preformed packings, thirteen each, military specification: MS28778-8.


(5)
Preformed packings, two each, military specification: MS28775-014.


(6)
Gasket, one each, part number: 12008826.


(7)
Three preformed packings, part number: 12008815.


(8)
Gasket, part number: 12008825.


(9)
Preformed packings, eight each, military specification: MS28775-l11.


(10)
Preformed packings, four each, military specification: MS28778-6.


(11)
Tape, antiseizing, NSN (national stock number): 8030-00-889-3534.

b.
References.  The following technical manuals should be available in the IDS maintenance unit's shop office library.


(1)
TM 9-1025-211-10.
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(2)
TM 9-1025-211-20&P.


(3)
TM 9-1025-211-34P.

c.
Equipment Conditions.  The following functions would be performed by the tank turret repairer before performing any maintenance and repair functions on the manifold assembly and hydraulic parts of the M198 howitzer.


(1)
Place the wheels in the down position; lock them into position, and block the wheels.


(2)
Remove both access covers (12) and gaskets (13)(figure 75 on the following page) from the top carriage assembly to provide access for removal of the hose assemblies during maintenance and repair of the manifold assembly.


(3)
Remove the bottom carriage assembly access covers to permit removal of hose assemblies and draining of fluid from the manifold assembly reservoir during maintenance and repair.


(4)
Remove the speed shift baseplate (2)(figure 76 on page 111) to permit access for repair of the speed shift cylinder assembly (1).  This concludes the initial setup procedure in preparation for removing the manifold assembly and hydraulic parts.  In the following paragraphs, we will describe the procedure for removal of the manifold assembly and hydraulic parts.

3.
Removal of Manifold Assembly and Hydraulic Parts

Listed below is an example of the correct procedure IDS personnel would follow for the inspection, repair, and maintenance of this device as a result of the following malfunction: WHEELS WILL NOT MOVE UP OR DOWN.

a.
Inspection.  During the process of the inspection for the above cited malfunction, the tank turret repairer would first check to ensure that the wheel lock handles (1)(figure 76) are not locked.  He would then check the manifold reservoir (2) for low oil level.  He checks for broken rod end ball bearings (3)(figure 77 on page 112) on the actuator cylinder assembly (4), for cracks on the arm (5), for broken lines (6), for
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binding axle (7), and for an inoperative check valve (8)(figure 78, view A, on page 113) in the manifold assembly.
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FIGURE 75.  MANIFOLD ASSEMBLY AND COVERS.
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FIGURE 76.  SPEEDSHIFT ASSEMBLY BASEPLATE, WHEEL
LOCK HANDLE, AND MANIFOLD RESERVOIR.
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FIGURE 77.  ACTUATOR CYLINDER, HYDRAULIC LINES, AND WHEEL AXLE.
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FIGURE 78.  MANIFOLD ASSEMBLY CHECK VALVE,
AND SPEED SHAFT AND WHEEL HANDLES.

Here it will be assumed that the problem found as a result of this inspection is such that the manifold assembly must be removed, disassembled, and repaired by the replacement of parts.

In the following repair and maintenance procedure, however, only the removal of the manifold assembly and hydraulic parts will be discussed.  Some of the steps in this procedure will describe the removal of more than one item, such as screws, lockwashers,
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or clamps.  The figure, however, will in some cases only show one of such items.

b.
Repair and Maintenance.

Step 1.  After preparing the M198 howitzer as described in paragraph 2 beginning on page 108, the first step in the maintenance repair procedure is to turn OFF the SPEEDSHIFT handle (3) and WHEEL handles (4)(figure 78 on the previous page) to ensure that there is no pressure in the hydraulic lines.  The hydraulic system holds approximately 11 quarts of oil and must be drained before attempting to remove the manifold assembly or hydraulic parts.  A suitable container must be placed under the bottom of the manifold assembly before removing the drain plug (0.1)(figure 79 on the following page) to drain the oil.

Step 2.  After placing a suitable container underneath the manifold assembly to received the oil cleaned from the manifold assembly, remove plug (0.1) and let the oil drain out.  After all the oil has been drained, reinstall the drain plug (0.1) onto the bottom of the manifold assembly.

Step 3.  Remove the two nuts (1) and two washers (2) which secure the speedshift handle (3) and wheel handles (4) to the side of the manifold assembly.

Step 4.  Remove the speedshift handle (3) and wheel handles (4) from the manifold assembly.

Step 5.  Remove the lock wire (5) from each of four bolts (6) which secure the manifold assembly shield (8) to the top of the manifold assembly.

Step 6.  Now remove the four bolts (6) and four lockwashers (7) from the manifold assembly shield (8).  Remove the manifold assembly shield.

Step 7.  Remove four screws (9) and four lockwashers (10) from the access cover (11) and remove the access cover.

Step 8.  Remove two screws (12) and two lockwashers (13) from the access cover (14), and remove the cover.
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FIGURE 79.  MANIFOLD ASSEMBLY.

Step 9.  Remove three screws (15) and three lockwashers (16) from the access cover (17), and remove the access cover.

Step 10.  Remove three screws (18)(figure 80 on the following page) and three lockwashers (19) from the access cover (20), and remove the access cover.

Step 11.  Remove the two screws (21) and two lockwashers (22) from the access cover (23), and remove the access cover.

115

MAINTENANCE OF THE M198 HOWITZER - OD1508 - LESSON 1/TASK 5

[image: image82.png]



FIGURE 80.  MANIFOLD ASSEMBLY (CONTINUED).

Step 12.  Remove three screws (24) and three lockwashers (25) from the access cover (26), and remove the access cover.

Step 13.  Remove the three screws (27) and three lockwashers (28) from the access cover (29), and remove the access cover.

Step 14.  Remove the four screws (30)(figure 81 on the following page), four lockwashers (31), and four loop clamps (32) from the tubes located on the left side of the manifold assembly (33).
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FIGURE 81.  MANIFOLD ASSEMBLY (CONTINUED).

Step 15.  Now remove two screws (34) two lockwashers (35), and two loop clamps (36) from the tubes located on the right side of the manifold assembly.

Step 16.  Disconnect the four nuts (37)(figure 82 on the following page) and four tube elbows (38) which connect the four tubes (43) to the wheel selector valve (66) and the speed shift selector valve (67) on the manifold assembly.  Be sure to place a suitable container below the tube connectors to catch the oil remaining in the tubes, which will leak out during the removal of the tubes.
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FIGURE 82.  MANIFOLD ASSEMBLY LINES AND RAM HYDRAULIC PUMP.

Step 17.  Disconnect the two nuts (39)(figure 82) on the two elbows (40) which connect the tubes from the manifold assembly to the right side ram hydraulic pump (15) which elevates the left wheel of the M198 howitzer.

118

MAINTENANCE OF THE M198 HOWITZER - OD1508 - LESSON 1/TASK 5

Step 18.  Disconnect the two nuts (41)(figure 83) on the two tube elbows (42) which connect the tubes from the manifold assembly to the right side ram hydraulic pump (15) which elevates the right wheel of the M198 howitzer.
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FIGURE 83.  RAM HYDRAULIC PUMP AND MANIFOLD ASSEMBLY.
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Step 19.  Remove the four tubes (43)(figure 83 on the previous page) from the four tube elbows (38) on the manifold assembly.  Now remove the four tube elbows (43) from the manifold assembly (33) and cover the open ends of the fittings on the manifold assembly and tubes with pieces of clean cotton cloth to prevent dirt and moisture from getting into the tubes and manifold assembly.

Step 20.  Remove five bolts (44) and five washers (45) which secure the manifold assembly to the bottom carriage of the howitzer.

Step 21.  Now lift the manifold assembly (33) (figure 84 on the following page) approximately four inches from the bottom carriage assembly frame, and place two wooden blocks (46) of the same dimension on opposite sides, between the rim of the manifold and the bottom carriage frame.  Rest the rim of the manifold assembly on the wooden blocks.

Step 22.  Reach in between the rim of the manifold assembly (33) and the bottom carriage assembly (51) and disconnect the four hose assemblies (47, 48, 49 and 50) from the manifold assembly (33).  Tag each hose to correspond to its fitting on the manifold housing before taking a hose off, so that they may be installed properly after repairs have been completed.  Also cover the open ends of the fittings on the manifold housing and the hose assemblies with pieces of clean cotton cloth to prevent dirt and moisture from getting into the hydraulic hoses.

Step 23.  Once all four hose assemblies have been removed, lift the manifold assembly (33) out of the bottom carriage assembly (51) and remove the wooden blocks (46).

Step 24.  Remove the gasket (52) from the bottom of the carriage assembly (51).

Step 25.  Remove the two nuts (53) from the two elbows (54)(figure 84, view B) which connect the hose assemblies (47 and 48)(figure 85 on page 122) from the manifold assembly (33)(figure 84) to the actuator cylinder (15).
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FIGURE 84.  REMOVING MANIFOLD ASSEMBLY.

Step 26.  Remove the two hose assemblies (47 and 48)(figure 85 on the following page), which have already been disconnected at both ends as described in steps 20 and 24 above.

Step 27.  Remove the two nuts (55 and 56) and two elbows (57 and 58) from the two hoses (49 and 50) which connect the hose assemblies from the manifold assembly to the speed shaft cylinder assembly (20).
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FIGURE 85.  REMOVING HOSE ASSEMBLIES.

Step 28.  Remove the two hose assemblies (49 and 50)(figure 85) which have already been disconnected at both ends as described in steps 21 and 26 above.

Step 29.  Remove the three preformed packings (59) which fit into the bottom carriage assembly to accommodate the four hose assemblies (47, 48, 49 and 50).

Step 30.  Remove the four marker bands (60, 61, 62, and 63) from the four hose assemblies (47, 48, 49, and 50) only if the markings on them are worn out and are to be replaced with new ones, or if the markers are still readable and are to be reused on new hose assemblies.

4.
Conclusion

Thus far, this lesson has served to describe the characteristics and operation of the M198 howitzer cannon, and the IDS inspection, repair, and maintenance procedures for the cannon assembly, recoil mechanism, elevating and traversing mechanism, and hydraulic system.  The following task is a practical exercise that you, the student, are required to complete by providing answers to the questions which follow, on page 123.
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PRACTICAL EXERCISE 1

1.
Instructions

Read the scenario and respond to the requirements that follow the scenario.

2.
Scenario

You recently completed the MOS 45K30 Tank Turret Repair Noncommissioned Officer Advanced Course at the U.S.  Army Ordnance School where you received training on the M198 howitzer.  You have recently been assigned as the Armament Section Supervisor to an intermediate direct support (IDS) maintenance organization in Korea.  Upon your arrival, the shop officer notifies you that this IDS unit currently supports an artillery battalion, which will soon be issued the M198 medium towed howitzer to replace the old 1M114Al howitzer medium towed.

This IDS maintenance unit has been tasked to receive the old M1114A1 howitzers, evacuate them through supply channels, and prepare the new M198 howitzers for issue by removing and cleaning them of preservatives, charging the recoil mechanisms with nitrogen, performing a technical inspection, and repairing them as necessary.  However, none of the artillery repairers are familiar with the M198 howitzer.  You, therefore, have been tasked to establish an on-the-job (OTJ) program to train these artillery repairers in the inspection, repair, and maintenance of the M198 howitzer.  There is one M198 howitzer available-that you may use to conduct this training.

As a result of this tasking, you have-developed a training program and will begin the-OTJ training immediately.  As part of your training plan, you developed a written examination which you will administer to the artillery repairers at the completion of the theory portion of the training program to ensure that the training objectives have been accomplished.  The questions constituting this examination are listed in paragraph 3 below.

3.
Requirement

Your task for this lesson is to provide the answers to these questions on a separate piece of paper.
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You may use information from the various tasks in this subcourse to find the answers to the questions.

a.
What three assemblies make up the breech mechanism assembly?

b.
What two components of the obturator spindle assembly provide a gastight seal at the breech end of the gun tube when the weapon is fired?

c.
What type gage is used to check for wear of the rifling lands of the cannon tube?

d.
What type instrument is used to check for cracks inside of the cannon tube?

e.
What assembly is the M3 oil pump connected to for replenishing the recoil mechanism with oil?

f.
When the recoil mechanism is removed from the cradle, what must be done before refilling it with oil?

g.
What is the name of the device used to measure the temperature of the tube just behind the origin of the rifling?

h.
What carriage assembly supports the cannon tube and recoil mechanism?

i.
Prior to performing any maintenance tasks, and depending on the maintenance function to be performed on the M198 howitzer, certain special tools, materials, parts, references, and personnel must be available and certain equipment preparation functions (called equipment conditions) must be performed.  What equipment condition must exist for the wheels before performing repairs on the manifold assembly?

j.
What is the first step in the maintenance procedure for removing the manifold assembly from the M198 howitzer?

124

MAINTENANCE OF THE M198 HOWITZER - OD1508 - LESSON 1/PE 1

LESSON 1.  PRACTICAL EXERCISE - ANSWERS

1.
Requirement

a.
Breechblock, firing mechanism, and obturator assemblies

b.
Split rings and obturator pad

c.
Pullover gage

d.
Borescope

e.
Oil valve assembly

f.
Place the recoil mechanism in a level position on suitable supports.

g.
Thermal warning device

h.
Top carriage assembly

i.
Locked in the down position and blocked

j.
Turn off the speedshift and wheel handles on the manifold assembly to ensure that there is no pressure in the hydraulic lines.
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