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SUMMARY 

During 1982 and 1983 studies were made by Harza 
Engineering Company for the Shoshone and Deaver Irrigation 
District and the Wyoming Water Development Commission. This 
work was authorized by the Wyoming Legislature in its 1982 
session to determine the feasibility of a dam on the Shoshone 
River for irrigation and hydroelectric generation. 

A feasibility study was made on the proposed Iron Creek 
Dam. Construction of a dam at or near the confluence with 
Iron Creek would permit diversion of irrigation water from the 
Shoshone River directly into the Garland Canal. The proposed 
dam would also permit abandonment of the existing Corbett Dam 
and 3.3 mile long Corbett Tunnel which have been in use since 
1908. Hydroelectric generation capability was included in the 
Iron Creek Dam study to provide revenue for repayment of 
construction costs. 

A study was also made on the feasibility of 
rehabilitation of Corbett Dam and Tunnel and on the addition 
of hydroelectric generation at Corbett Dam. 

Harza submitted an Interim Report in December 1982 which 
contained a cost comparison of the alternatives studied. The 
comparison showed the most cost effective alternative was the 
rehabilitation of the existing Corbett Dam, Tunnel, and 
associated works. 

Based on the December 1982 Interim Report and letter from 
Harza dated February 7, 1983 describing geologic problems with 
the proposed Iron Creek damsite, the Shoshone and Deaver 
Irrigation District requested, and authorized, a more detailed 
investigation on the condition of Corbett Dam and Tunnel. The 
investigation was conducted between March 7 and March 21, 
1983. A report describing the findings of the investigation 
was presented at a meeting of the irrigation district on May 
23, 1983. 

The investigation showed that the 75 year old concrete 
tunnel lining was sound and generally in good condition. 
However, a void space was discovered in the region above the 
concrete lining in the tunnel crown (ceiling). The presence 
of this void indicated no contact between the rock and 
concrete. Therefore, pressure from surrounding rock was not 
properly distributed around the tunnel lining. This condition 
was most likely responsible for the occurrence of longitudinal 
cracks along the lining sidewalls and in the crown as observed 
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in approximately 50% of the tunnel length. Filling of the 
void above the lining was recommended. 

Furthermore, the tunnel invert (floor) has been eroded by 
debris passing through the tunnel. Erosion has increased the 
hydraulic roughness of the lining and reduced the capacity of 
the tunnel approximately 15 to 30 percent based on visual 
estimates of roughness. However, the average rate of erosion 
appears to be only 1/4 in. over the last 20 years. 
Resurfacing was not considered urgent unless additional 
capacity is needed. Prior to resurfacing, it is suggested 
that modifications are made to the tunnel intake structure to 
exclude debris and extend the life of the resurfaced tunnel 
floor. 

Lastly, minor concrete deterioration was found in areas 
of saturation and exposure to freeze-thaw action. These areas 
include the downstream end of the buttresses along the 
overflow section of the dam and corners, edges, and horizontal 
construction joints at the tunnel outlet portal structure. 
Minor repair of concrete is needed in these areas. 

As requested by the Shoshone and Deaver Irrigation 
District, this final report covers filling of the void in the 
tunnel crown and provides information including a cost 
estimate for a contractor to do the work, a cost estimate for 
irrigation district forces to do the work over a five year 
period, recommended access to the tunnel, types of equipment 
to be used, and a discussion of the method of doing the work. 
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INTRODUCTION 

Corbett Darn and Tunnel divert irrigation water from the 
Shoshone River near Cody, Wyoming and deliver it to the 
Garland Canal. These facilities have been in service since 
1908 and are essential for water supply to a major portion of 
the Shoshone Irrigation Project. A localized failure of the 
concrete tunnel lining in the fall of 1980 raised the question 
of continued serviceability of the tunnel. In October 1982, 
Harza Engineering Company was retained to study the 
feasibility of Iron Creek Dam and also to study rehabilitation 
of Corbett Dam and Tunnel. 

In Phase I the condition of the dam and tunnel were 
assessed by Harza based on a walk-through inspection which was 
made on October 26, 1982. A preliminary cost estimate to 
restore the tunnel was prepared for a cost comparison of 
alternatives. Results of Phase I work were contained in the 
"Iron Creek Project Level II Feasibility Study - Interim 
Report" dated December 1982. 

In Phase II a more detailed investigation was conducted. 
Field work was performed between March 7 and March 21, 1983. 
The detailed investigation focused on condition of the tunnel 
and included a non-destructive pulse echo (sonic test) survey, 
mapping of observed conditions, and core drilling and sampling 
of the concrete and rock. Samples of concrete and rock were 
tested. Also, the volume of seepage into the tunnel was 
measured. Results of the investigation and recommendations 
for rehabilitation were contained in the Harza preliminary 
report "Corbett Tunnel Investigation", dated May 1983. 

It was concluded from the investigation that the item in 
greatest need of attention was the filling of the void which 
was discovered above the concrete lining in the tunnel crown. 
Filling of the void was considered necessary to properly 
distribute pressures on the lining and to assure continued 
serviceability of the tunnel. Recommended methods and 
procedures and a cost estimate to correct the condition are 
detailed in this report. 

Other deficiencies were found that included minor freeze
thaw damage in concrete along the downstream toe of the dam 
and at the tunnel outlet structure and erosion of the concrete 
floor in the tunnel. Repair of these items was not considered 
to be urgent nor necessary to maintain the serviceability of 
the project. However, this work does relate to overall 
rehabilitation. Therefore, recommendations for additional 
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work are contained herein but were not covered in detail under 
this study. 
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PROJECT DESCRIPTION AND HISTORY 

General 

Corbett Darn and the diversion headworks to Corbett Tunnel 
are located on the Shoshone River about 7 miles northeast of 
Cody, Wyoming and about 3/4 mile south of U. S. Highway Alt. 
14 between Cody and Powell. Corbett Darn and Tunnel were 
constructed between 1907-1908 by the Reclamation Service of 
the U. S. Department of Interior and are currently operated 
and maintained by the Shoshone and Deaver Irrigation District. 

Description 

Corbett Dam consists of (from right to left looking 
downstream): 1) an earthfill section 440 ft. long, 2) a 400-
foot long reinforced concrete slab and buttress overflow 
spillway in the old river channel, and 3) a sluiceway and 
tunnel intake structure. The general layout of the dam and 
appurtenant structures is shown on Exhibits 1 and 2. 
Structural height of the dam is 18 feet. 

The overflow spillway and the sluiceway are separated by 
a training wall which extends upstream then angles toward the 
left abutment (looking downstream). The sluiceway contains 
three 4 ft. wide by 5 ft. high slide gates in line with the 
dam. Purpose of the sluiceway is to remove gravel and debris 
from in front of the Corbett Tunnel intake structure, which is 
adjacent to the sluiceway, and pass it downstream. 

The tunnel intake is separated from the sluiceway by a 
submerged curved weir with crest 8 feet above the sluiceway 
floor. Wooden planks have been added along a part of the 
crest of the weir to improve deflection of bedload. Two 5 ft. 
wide by 10 ft. high slide gates in the tunnel intake structure 
control flow into the tunnel. 

Corbett Tunnel is a concrete-lined 10.75-ft. high 
horseshoe shaped tunnel 17,255 feet long (approx. 3.3 miles). 
The tunnel section is uniform throughout its length. The 
tunnel invert (floor) falls 24 feet from the intake to the 
exit portal giving an average slope of 0.00139 ft. 1ft. The 
tunnel operates under open channel or free flow conditions. A 
1905 drawing by the Reclamation Service indicates that the 
concrete lining is nominally 9 inches thick and unreinforced. 
This drawing also shows the use of timber supports and wood 
lagging where ground conditions required. Voids behind the 
lagging were to be solidly refilled and timber supports were 
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embedded in the concrete lining. Drainage was provided under 
the invert by a 4-inch clay tile beneath the centerline. 

The tunnel outlet is on the right bank of Iron Creek, a 
tributary of the Shoshone River. The tunnel discharges into a 
head pond on Iron Creek which diverts the water into the 
Garland Canal through the Garland Canal Headworks Structure. 

History 

Irrigation in the Garland Division began in 1908. During 
the winter months of 1917-1918 the concrete invert (floor) of 
the tunnel was resurfaced with a cement-sand mortar to repair 
surface erosion which had caused a loss in hydraulic capacity. 
Between 1918 and 1980, only minor repairs were made to the 
concrete lining which essentially consisted of repair of 
cracks and localized spalls. 

The volume of bedload carried through the tunnel has 
varied from year to year depending on flow conditions in the 
river. However, in 1962 sediments were deposited to a 
reported depth of 3-1/2 ft. in the lower end of the tunnel. 
Subsequently, the wood plank deflectors were added at the 
tunnel intake to reduce the volume of bedload. During 1963 
irrigation district personnel conducted a survey of invert 
erosion at 100 ft. intervals for the entire length of tunnel. 
The average depth of erosion along the tunnel centerline was 
0.1 ft. (1.2 in.). 

When the tunnel was dewatered in the fall of 1980, a 
localized failure of concrete lining was discovered on the 
left side of the tunnel crown (ceiling). The failure was 
located about 220 ft. from the tunnel entrance and was 
approximately 13 ft. long and 7 ft. in width. The failed 
lining was replaced during the winter of 1980-81. 

Records indicate that the tunnel has been periodically 
inspected by the U. S. Bureau of Reclamation every 2 to 5 
years since 1949. 
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CONDITIONS OF STRUCTURES 

General 

The condition of Corbett Darn and Tunnel was studied by 
walk-through inspection on October 26, 1982 and by detailed 
investigation which was conducted between March 7 and March 
21, 1983. 

Condition of the darn including sluiceway and tunnel 
intake was determined by· visual examination. A check was made 
for erosion or undermining of the overflow spillway apron slab 
by probing along the downstream edge with an 18 ft.-long pole. 
However, since submerged portions of the structure such as the 
left training wall and sluiceway floor and gate slots were 
inaccessible and could not be dewatered for examination, no 
information was obtained on existing conditions at these 
locations. 

Condition of the tunnel was determined by visual 
examination and mapping, by non-destructive pulse echo testing 
at regular intervals, by core drilling of the concrete lining 
and rock at selected locations, and by petrographic 
examination and laboratory tests on sample specimens. Seepage 
through the tunnel was measured by a V-notch weir which was 
placed close to the tunnel outlet. 

Results of the work described were reported to the 
irrigation district. The following is a summary of the 
findings. 

Corbett Darn 

Corbett Darn is in good structural condition. No evidence 
of serious cracking or differential movement was observed. 
Concrete surfaces are worn and slightly eroded in areas that 
have been subjected to flowing water. Furthermore, concrete 
has been damaged along water lines from exposure to freeze
thaw action while the concrete was in a saturated condition. 
The most seriously affected areas are the downstream toe of 
spillway buttresses and of sluiceway walls and piers where 
some deterioration can be seen. No foundation erosion or 
undermining was found along the spillway apron slab. 
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Corbett Tunnel 

The concrete lining in Corbett Tunnel is also in good 
condition and the load carrying capacity is still adequate. 
The concrete has been affected by alkali-silica reactivity to 
varying degrees which has produced internal microcracking 
(short discontinuous cracks visible by microscope). However, 
examination indicates that the reaction is essentially 
complete. Compressive strength tests on drilled concrete core 
samples ranged betwen 2590 and 6020 psi and average 4547 psi. 
These results were consistent with pulse velocity measurements 
(sonic tests) at more frequent intervals which showed that the 
majority of concrete ranged from 3000 to 4000 psi. 

Drilled core holes in the lining showed the average 
thickness of concrete was 10.7 inches in the tunnel sidewalls 
(7 holes), 6.8 inches in the crown (5 holes), and 5.0 inches 
in the invert (1 hole). 

Approximately 50% of the tunnel length contains 
longitudinal cracks in the left and right sidewalls, generally 
below mid-height. These cracks are open, mostly dry, and up 
to 1/4 inch in width. None of these cracks indicate any 
current movement and no reflective cracking was noted where 
the cracks had been repaired. A continuous open crack was 
also observed in the tunnel crown between Stations 87+40 and 
94+50 (See Exhibit 1). Construction records show that a cave
in occurred in this area during tunnel excavation and required 
heavy timbering for support. The crack varies in width up to 
1/2 inch and is moist. Surfaces adjacent to the crack contain 
reddish-yellow stains and chemical deposits which may be from 
deterioration at the timber supports. This crack shows no 
evidence of current movement. 

The core drilling and the pulse echo survey located a 
void space between the concrete lining and bedrock in the 
upper half of the tunnel throughout most of the tunnel length. 
This void exceeds six (6) inches in height above the concrete 
lining at centerline in the crown between Stations 2+00 to 
6+40, Stations 44+20 to 50+00, Stations 60+20 to 68+00, 
Stations 100+20 to 108+00, Stations 118+00 to 126+00, and 
Stations 166+20 to 172+20 (Refer to Exhibit 1 for stationing). 
Furthermore, a void was found in each of the five(5) drill 
holes which penetrated the lining in the crown. The average 
width of the void was 6.25 inches and the range was 1 to 8.75 
inches. 

The void above the concrete lining is considered 
significant since it indicates that pressures from surrounding 
rock are not uniformly distributed around the lining such that 
the loads can be carried by arch-action of the horseshoe 
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shaped section as intended. This condition is most likely 
responsible for the open longitudinal cracks in the tunnel 
sidewalls and crown. The void also acts as a reservoir and 
enables seepage water to move along the tunnel lining and 
enter the tunnel through cracks and porous concrete. 

Seepage inflow through the lining in the tunnel crown and 
sidewalls was observed between Stations 61+00 to 63+70 (liThe 
Falls"), Stations 83+00 to 84+00, Stations 90+60 to 91+40, 
Stations 119+00 to 119+60, and Stations 156+00 to 156+40 
(Refer to Exhibit 1 for stationing). Seepage is also 
occurring through two plugged vent shaft openings in the 
tunnel ceiling at Station 49+80 and 91+00. The cummulative 
volume of seepage, as measured by 90· V-notch weir on March 
17, 1983, was 0.73 cubic feet per second (cfs). 

The invert (floor) is eroded throughout the entire length 
of tunnel. This condition has increased the roughness of the 
lining surface and produced a loss in hydraulic capacity of 
the tunnel. Based on visual examination of the roughness, the 
loss in capacity is estimated at 15 to 30 percent. The 
average depth of erosion at the tunnel floor centerline was 
1.4 inches and the depth ranged from less than 1/4 inch to 2-
3/4 inches as measured at approximately 100 ft. intervals for 
the tunnel length. These results show an increase in the 
average depth of erosion of 1/4 inch since the previous survey 
by irrigation district personnel in 1963. Erosion of 1/4 inch 
over a period of 20 years is not considered significant. 

Freeze-thaw damage, as manifested in closely spaced 
random cracking and surface scaling, was observed between 
Stations 173+40 and 173+62 (outlet end of the tunnel). Freeze
thaw action has also affected exposed concrete in the tunnel 
outlet portal structure. Also, some continuous cracks near 
the tunnel exit indicate the possibility of settlement of the 
outlet structure. None of these conditons are considered 
serious or in need of immediate attention. 
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PROPOSED REPAIR WORK 

No critical areas of structural distress were found 
during the investigation of condition of the dam or tunnel. 
However, due to the spacing of pulse echo tests and core 
drilling, this does not preclude the possiblity of some 
localized tunnel lining failure as occurred in 1980. 

The filling of the void above the tunnel lining in the 
crown is considered to be the most urgent work needed to 
assure continued serviceability of the tunnel. This work is 
required to provide uniform distribution of pressure on the 
lining and adequate rock support. Filling of the void will 
also reduce or eliminate seepage inflow from water migrating 
along the lining which, with time, will deteriorate the 
concrete adjacent to seepage paths. 

The presence of voids above concrete lining in tunnels is 
not unusual. It is extremely difficult, if not impossible, to 
place concrete tight against the rock in the ceiling even with 
present day lining techniques. Therefore, current design and 
specification provisions require grouting of this space 
between the concrete lining and rock. This work is termed 
contact grouting. 

Therefore, it is recommended that the irrigation district 
contact grout Corbett Tunnel and fill the existing void using 
current methods and practices. Exhibit 3 shows the scheme of 
drill hole layout to provide satisfactory access for grouting. 
The scheme consists of three drill holes; one at centerline 
and one on each side of centerline at 45°. Each line of holes 
is spaced at 10 ft. intervals along the tunnel to avoid 
excessive travel of the grout mix. Low pressure grouting is 
recommended to prevent damage to the lining. The grout should 
be composed of sand-cement mixtures with fluidifiers and 
sufficient water to provide adequate mobility of the grout 
mixture and filling narrow spaces. 

It is suggested that drilling and grouting work be 
started at the tunnel outlet and proceed to the tunnel 
entrance. This work can be done seasonally between November 
and April when the tunnel is not required for irrigation water 
supply. The tunnel intake gates can be closed and the tunnel 
dewatered. Access for equipment and materials can be made 
from the tunnel outlet at Iron Creek. It is suggested that 
either a timber or cobble and gravel ramp be constructed to 
enter the tunnel. Some improvement of the Iron Creek access 
road will also be needed. 
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The construction of horizontal access adits (drifts) to 
reduce travel distant does not appear to be economically 
justified in comparison with cost of the repair work. Cost of 
adits would be between $1,000 and $1,500/ft. However, it is 
suggested that 6 inch diameter drilled and cased, holes be 
provided from the surface for supply of sand and cement for 
grouting. Spacing of the holes should be 3000 to 4000 ft. 
along the tunnel alignment. 

It is estimated that 7,755 linear feet of drilling and 
113,685 cubic feet of grout will be required. This is based 
on an average drill hole depth of 18 inches and average void 
of 6-1/4 inch in the crown tapering to nothing at mid-height 
on the sidewalls. These assumptions may be conservative but 
are considered appropriate for the purpose of estimating the 
work at this time. 

Ventilation of the tunnel can be accomplished by placing 
a ventilation fan at the vent shaft near the tunnel entrance. 
Booster fans may be required along the tunnel. 

Lighting should be installed along one sidewall. Power 
can be obtained from powerlines near the tunnel outlet. 



MATERIALS, EQUIPMENT AND PROCEDURE 

FOR DRILLING AND GROUTING 

Materials 

The grout mix should consist of a fluid sand-cement 
mixture. The portland cement should meet ASTM Cl50, Type I or 
II requirements. In addition, it is suggested that the cement 
be low alkali (less than 0.60% as Na2o) based on findings of 
reactivity during the investigation. Concrete sand meeting 
the quality and grading requirements of ASTM C33 is 
acceptable. Air-entraining and water-reducing chemical 
admixtures meeting the requirements of ASTM C260 and ASTM 
C494, respectively, are advisable to improve flow 
characteristics of the grout mixture. 

The mixture proportions should be I part portland cement 
to 3 parts concrete sand, by volume. The water-cement ratio 
should be maintained at 0.45 to 0.55, by weight, to hold the 
concrete sand in suspension. Admixture should be added at the 
rate recommended by the admixture manufacturer which is 
generally based on the weight of portland cement in the 
mixture. 

Equipment 

It is recommended that drilling equipment consist of 
three(3) air-operated, small, light weight, diamond core 
drills mounted on a self-propelled drilling jumbo. The 
Longyear Model 65 Diamond Core Drill as manufactured by 
Longyear Company, Minneapolis, Minnesota, has proven highly 
efficient in similar work in confined space. Information on 
the Longyear Model 65 can be found in Appendix I. Cost of 
each drill will be about $8,500. Drill bits should consist of 
a snub-nose diamond plug bit for drilling through concrete and 
an adaptable auger bit with the lead screw removed for 
drilling through wooden timber supports and lagging. Drilling 
jumbos are generally fabricated to meet each tunnel condition 
and drill hole layout. Jumbos are equipped with work 
platforms to give access to the work and contain all 
facilities required to support the drilling, such as air 
compressor, water and lighting. 

Grout should be thoroughly mixed and should be pumped by 
positive displacement pump. Chern Grout Model CG-500 Grout 
Plant, manufactured by Chern Grout, Inc., La Grange Park, 
Illinois, complete with mixer and pump on a portable frame, 
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has proven suitable for this type of work. Appendix II 
contains information on the Chern Grout Plant and accessories. 
Cost of the Chern Grout CG-500 is approximately $14,000. The 
grout plant should include a grout manifold to grout each hole 
independently, not less than 1-1/2 in. I.D. grout hose, and 
pressure gauges and meters to monitor grouting operation. 
Grout hose connection to each hole can be made by pipe nipple 
installed in the hole or by mechanical surface packer. Since 
the mixer and pump are air-driven, sufficient air hose should 
be provided to connect to the air compressor on the drilling 
jumbo. 

Procedure 

Drilling of grout holes should be advanced at least 40 
feet ahead of grouting. All holes should be drilled through 
concrete and wooden timber and lagging to rock. Grout hose 
connection should then be made to the holes on each side of 
centerline at each station and grouting started. Once grout 
appears at the hole on the centerline, the grout hose 
connection can be made and grouting completed at this 
location. Grouting pressure should not exceed 25 psi at any 
location at any time. Grout progress can be monitored by the 
drill holes located ahead of grouting station. However, as 
grout reaches each set of holes, the holes should be temporary 
plugged with removeable wooden plugs so that redrilling will 
not be necessary. Pumping shall continue until a pressure 
build up occurs. Pressure should be maintained until initial 
set of the grout. Each hole should then be plugged or 
backfilled with dry pack mortar and grouting moved to the next 
set of holes. 

After completion of grouting in an area, it would be 
adviseable to check filling by drilling a grout check hole. 
This practice should be done at least initially and until a 
good routine is established such that complete filling is 
obtained. 

Where complete filling has not been achieved, as 
evidenced by the check holes, the nearest centerline holes 
should be redrilled and regrouted. 
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COST ESTIMATES 

Two cost estimates covering the drilling and grouting 
cost for repair of Corbett Tunnel were prepared. One is based 
on the work being done by contractor personnel and the other 
by irrigation district personnel. These estimates cover the 
cost of drilling three(3) grout holes every 10 linear feet 
(LF) of tunnel for a reach of 17,225 linear feet (LF) and 
injecting low pressure grout into these holes. It is assumed 
that no other work is contemplated at this time. 

The grout holes are assumed to average 1.5 LF each and 
the grout take to be 6.6 cubic feet (CF) per linear foot of 
tunnel giving 7,755 LF of drilling and 113,685 CF of grout. 

Production rates for the contractors crew was 15 
ft/hour/drill including moves and set ups. Grouting rate was 
estimated at 400 CF of grout per 8 hour day. 

Since drilling and grouting is a specialty operation 
these production rates have been reduced for the owner's crew 
to 12.5 ft /hour/drill and 264 CF of grout per 8 hour day. 

It is anticipated that in each case the contractor or the 
owner will obtain access from the tunnel outlet portal using a 
job built self-propelled jumbo containing three drills and a 
standard commercial grout plant. Propeller or axial vane fans 
will be installed near the vent shaft at the tunnel intake for 
ventilation. 

Since the site is only available from November 1 through 
March 31, production is based on 100 working days per year. 
On this basis and the above production rates, it is estimated 
that the work will require 3 years for a contractor's crew and 
5 years for the owner's crew at 8 hours per day. 

Average labor rates used in the estimates are $2l.00/hour 
for the contractor (15,500 man-hours) and $15.00/hour for the 
owner (30,600 man-hours). Each drilling and grouting area was 
estimated at 13 men. Cost of the grout mix was assumed to be 
$2.07/CF. 

Based on the above, the total cost estimate for drilling 
and grouting, including profit and overhead is: 

a) General Contractor: $1,207,701.00 

b) Irrigation District: $1,589,307.00 
(Owner) 
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RECOMHENDATIONS FOR FUTURE WORK 

Future work that is considered necessary to complete re
storation and improve operation of the Corbett Da~ and Tunnel 
facilities should include the following: 

1. The irrigation district should evaluate the affect of 
contact grouting on seepage inflow after completion of 
this work. If seepage has not been significantly 
reduced, the district should perform consolidation 
grouting or install drainage in localized areas as may 
be required to minimize and control seepage. 

2. The irrigation district should initiate a routine 
repair and maintenance program which would include: 

a. Removal and replacement of concrete damage by 
freeze-thaw action. 

b. Sealing of open cracks and construction joints. 

3. The irrigation district should dewater the sluiceway 
and tunnel intake structure such that the submerged 
portions of the structure can be examined for under
mining and erosion and repaired if necessary. This 
would include examination and repair of the sluiceway 
gate guides. 

4. The irrigation district should resurface the tunnel 
floor with a superior abrasion resistant concrete if 
additional flow is needed. Several abrasion resistant 
concretes include steel fiber reinforced concrete, 
silica fume concrete, and polymer concrete. Resur
facing is not urgent based on the rate of erosion 
indicated by the surveys made in 1963 and 1983. 

5. Prior to resurfacing the tunnel floor, the irrigation 
district should study and modify the tunnel intake 
headworks to exclude rock particles and debris from 
entering the tunnel. This will be necessary to main
tain the hydraulic capacity of the tunnel and assure 
long-term performance of the resurfaced floor finish. 

6. The irrigation district should repair and monitor the 
tunnel outlet portal structure. Minor repairs are 
needed to seal cracks and replace concrete that has 
been damage by freeze-thaw action. Survey monuments 
should be established on the structure and periodic
ally checked for settlement of the structure. 
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EMBANKMENT 
DAM SECTION 

CREST EI. 4634.5 

NOTE: 
All elevations are original project datum, 
.!l21 cu rrent datu m. 

DAM SLAB, 1: 1 SLOPE--, 

I I II II 

DAM BUTTR ESS (TYPICAL) --~ 

TOP OF WALL ---"III
E" 4634.5 

DAM CR EST E I. 4625.5 

II II 

L APRON EI. 4612.0-, 
3·4' WIDE x 5' HIGH SLUICE GATES 

SCALE 0 10 20 FEET 

LCONCRETE 
PAVED SLUICE 

. EI. 4612.5--, 

TOP OF WALL 
EI. 4620.5 

\ 
~ 

EXHIBIT ' i 

2·5' WIDE x 10' HIGH INTAKE GATES 

L4634oS7 
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AND ROCK -----____ ----j~ 
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@ 10.0' (±) O.C. -----/ 

(Note 1) 

:',: I 
p' 

:" , ~ 

~ ' ~-"J 
\; . a> :'>1 
:;\::, 6" . '. ~.j 

TRENCH FILL~2.Jnr2 ~ :2f.2. 8 r&.d 
WITH GRAVEL 

4" VITRIFIED BELLMOUTHED 
SEWER PIPE 

6" X 8" 
I I 
r-I 
, ,I I I 
I I 
r-I L1 

I I 'H/-O"I I 
I 1 ' I L I r-I .., 
I I 6 " x 8

1
" I r II 

I I 
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~ ,r6"XS"! 
I 

. . . . !> . . U "~ " '" "' p" 
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GROUT HOLES 2" ±. (/) 
@ 10.0' (i.) O.C. --~ 

(Note 2) 

~ 4" VITRIFIED BELLMOUTHED 
SEWER PIPE 

A ........... 

A ............ 

EXHIBIT 3 

VOID BETWEEN CONCRETE LINING 
AND ROCK 

4" VITRIFIED BELLMOUTHED 
SEWER PIPE 

SECTION WHERE NO TIMBERING IS REQUIRED 

(Note 3 ) 

SECTION A-A SECTION WHERE TIMBERING IS REQUIRED 

(Note 3) 

CONTACT GROUTING SCHEME 

NOTE: 

1. Holes in concrete shall be drilled with a snub nose plug bit . 

2 . Holes shall be drilled through timber supports and wood lagging 
where encountered during drilling of grout holes. 

3. Tunnel cross sections developed from U.S. Dept. of the Interior 
Reclamation Service drawings . Extent of timbering encountered 
may vary from that shown on orig inal plans and specs. 

SCALE 0 

I 
3 6 FEET 

I 

SHOSHONE IRRIGATION DISTRICTS 
POWELL, WYOMING 

CORBETT TUNNEL 

TYPICAL SECTIONS 

HARZA ENGINEERING Co., CHICAGO 
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Longyear 
65 Diamond Core Drill 

Lightweight • Powerful • Air-Driven 

The Longyear 65 has all the job-proven features 
which make it one of the world's most widely used, 
lightweight diamond core drills. 
Its minimal weight, 200 Ib (91 kg) and length, 42.5 in 
(1080 mm) make it easy to move and set up in small 
working spaces. 
The powerful 20 hp (15 kW) reversible air motor 
provides a smooth, sustained drive for faster pene
tration. 

GROUT PIPE CLAMP includes col· 
umn pipe, saddle clamp, safety collar 
and bushing. TWO SIZES AVAILABLE: 
For 1.5 in (38 mm) or 2 in (51 mm) 
grout pipe and for 3 in (76 mm) grout 
pipe. 

3.5 In (89 mm) DOUBLE 
SCREW COLUMN with 
jaw·type saddle, safety collar, 
wrench and jack bar. Side 
arm also available. 

DRILLING DEPTH GUIDELINES 
3600 angle range capability 

" m " m 

EW·EX 600 185 AO 700 215 
AW·AX 500 155 BO 370 110 
BW·BX 350 105 BCO 430 130 
NW·NX 300 90 NO 320 100 
LTK 46 800 245 NCO 370 110 

Actual capacities depend on in·hole and operating conditions 
and may vary from those shown. 

Construction 
High strength, thin wall steel housings make the 
Longyear 65 a fully enclosed, dust-proof oil tight 
lightweight unit. Extensive use of ball bearings 
throughout the drill coupled with an efficient spur gear 
drive in which all parts run in grease or oil to reduce 
wear and keep friction losses to a minimum. 

Power 
The high-torque, rotary vane type air motor develops 
sufficient power, is vibrationless and economical in air 
consumption. Flexibility of stepless throttle regulation 
and high output torque make for efficient drilling and 
maximum core recovery. 

Drill rpm and Feed Screw Travel 
Rate 
Input power and rpm from the air motor is diverted 
into two different sets of gears: 

Drive Gears - rotate the feed screw. Feed screw or 
bit rpm is controlled by the air motor throttle - the 
faster the air motor rpm, the faster the drill rpm. 
Three sets of drive gears provide different operational 
rpm ranges - 0-1500 rpm (standard), 0-1000 rpm 
(optional) and 0-3000 rpm (optional). 

Feed Gears - rotate the feed nut key which, in turn, 
causes the feed screw to feed or retract. The feed 
rate is expressed as a ratio of drill (bit) rpm per inch of 
feed screw travel. Four feed gears per drill may be 
selected from 11 different gear choices - 140, 200, 
300, 500 (standard) and 0, 50, 75, 100, 170, 800 and 
1100 (optional). 

The exact feed rates available may be determined 
from the chart shown on page 3. 

Feed Screw Travel 
The screw may normally be run a full 24 in (610 mm). 
A 26 in (660 mm) run is obtained by using the blast 
hole feed screw with a rod coupling replacing the 
chuck. The waterswivel is then connected directly to 
the feed screw. This conversion permits drilling with 2 
ft (610 mm) rods in confined spaces. The reversible 
feature of the air motor is a time saver in this type of 
application since the rods, after the joint has been 
broken, may be unscrewed using the motor. 
The feed screw easily accommodates an EW size 
core barrel so that the use of a short core barrel in 
starting holes in unnecessary. 
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Safety Chuck 
Two-jaw mechanical type balanced for high speed 
operation. Chuck body has 3 pairs of holes for chuck 
screws - successive pairs of holes may be used as 
threads become worn, thus giving long life. 

Pneumatic Rod Puller 
The optional 65 rod puller is of the two-position type, 
bolted to the drill saddle plate for perfect alignment 
with the drill hole. A guide arm is provided to insure 
rod alignment and prevent binding. Its use is strongly 
recommended for holes deeper than 100 ft (30.5 m). 
It will handle 400 ft (122 m) of EW rods at 90 psi (.620 
MPa) air pressure on vertical holes and longer lengths 
on angle and flat holes. Weight of drill, equipped with 
the rod puller, is 290 Ib (131 kg). 

Heavy Wall Feed Screw 
This optional feed screw is available for non-coring 
blast hole drilling. A high speed water swivel and blast 
hole rod coupling can be threaded directly to the feed 
screw, eliminating the chuck. 

Feed Screw and Drill SIrlnQ rpm 
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Specifications 

Vane air motor, type:' 6 blade, reversible 
Power. 20 hp (15 kW) 
Average air consumption @ pressure: 250 cfm @ 90 psi (7 m3/min @ .620 MPa) 
Maximum air consumption @ pressure: 400 cfm @ 90 psi (11.2 m3/min @ .620 MPa) 

DIMENSIONS BIT ROTATING SPEEDS 
in mm Drive gear combinations rpm (nominal) 

Width 15.5 394 Standard 0-1500 
Height 12 305 Optional 0-1000 
Length 42.5 1080 Optional 0-3000 

NET WEIGHT FEED SCREW 
Ib kg 1.0. of feed screw in mm 

Standard drill with 200 91 For coring applications 1.5 38 
chuck For blast hole 1.3 33 

Standard drill with blast 195 86 applications 
hole coupling Normal feed length 24 610 

Drill equipped with 65 290 132 
rod puller 

Feed gears: Four feed gears may be selected from 11 different gear choices - Drill normally supplied with 140* , 
200* , 300· , and 500· gears - optional gears: 0, 50*, 75*, 100*, 170* , 800* and 1100*. 

-nominal 

Accessories 
Spare parts kit for 65 drill 
Spare parts kit for 65 air rod puller 

Water Swivel - high speed water swivel with pin thread for direct connection to 
feed screw - 3fs in NPT hose connection. 

Water Swivel Adapter for 43 mm drill rods 
Water Swivel Adapter for EW drill rods 
Water Swivel Adapter for AW drill rods 
Water Swivel blast hole coupling (EW) 

Blast Hole feed screw 
Blast Hole feed screw coupling EW 
Blast Hole feed screw coupling AW 

Blast Hole barrel EX 
Blast Hole Barrel AX 

Pneumatic rod puller (EW) 
Pneumatic rod puller (AW) 

Column 
Column arm 

Grout pipe clamp 1.5 in (38 mm) and 2 in (51 mm) 
Grout pipe clamp 3 in (76 mm) 

© Longyear Company 1982 
Bulletin 8-5002 Bp 5m 4/82 

part number 

38295 
38296 

44803 
67957 
38129 
44804 
38194 

38204 
38193 
38192 

38190 
38191 

38156 
38155 

38100 
38097 

38116 
38157 



"65" DIAMOND 
CORE DRILL 

SECTION A 
UNITED STATES PRICE LIST 

Effective May 1, 1981 
Replaces List Dated January 1, 1980 

C Longyear Co. 1979 

"65" DIAMOND DRILL, for Column Mounting Air Driven 
Part Number Description 

38288 MODEL 650 - For Diamond Core drilling, complete with 
standard equipment, 20 H.P. Air Motor, Chuck Assembly, EW 
Chuck Jaws, Standard 100, 200, 300, 500 Feed Gears, and 
Standard 1500 RPM Drive Gear Set. 

38289 MODEL 65B - For Blasthole drilling, complete with standard 
equipment, 20 H.P. Air Motor, Special Heavy Blasthole Feed 
Screw with EW and AW Blasthote Couplings, Standard 100, 
200,300,500 Feed Gears, and Standard 1500 RPM Drive Gear 
Set. 

Standard Equipment Furnished with 650 and 65B consists of: 

Chuck Wrench 
Line Oiler and Hose Assy. 
Muffler Assembly 

Grease Gun 
Spanner Wrench 
Set Wrenches 

ACCESSORY EQUIPMENT 

Price 

$ 8,235.00 

$ 7,885.00 

FEED GEARS, Standard, Optional and Special. Standard Drills are fitted with Standard Gears, 
Optional and Special Gears must be purchased extra. 

Part Number Description Price 

38120 WATER SWIVEL - High Speed Water Swivel with Pin $ 250.00 
Thread for direct connection to Feed Screw. 

38129 WATER SWIVEL ADAPTER 43.00 

38194 Water Swivel Blasthole Coupling (EW) 75.00 

38055 FEED SCREW, CORE DRILLING 342.00 

38054 FEED SCREW BUSHING E-EW 39.00 

38040 FEED NUT 282.00 

38082 CHUCK ASSEMBL Y 578.00 

38088 CHUCK JAW SET (EW) 58.00 

38204 FEED SCREW BLASTHOLE 408.00 

38193 BLASTHOLE FEED SCREW COUPLING EW 65.00 

38192 BLASTHOLE FEED SCREW COUPLING AW 90.00 

38190 BLASTHOLE BARREL EX 481.00 

38191 BLASTHOLE BARREL AX 550.00 

38156 ROD PULLER EW 1,570.00 

38155 ROD PULLER AW 1,585.00 

38100 COLUMN 1,445.00 

38097 COLUMN ARM 311.00 

38116 GROUT PIPE CLAMP 1 Y2" & 2" 833.00 

38157 GROUT PIPE CLAMP 3" 740.00 

All Prices F.O.B. Minneapolis. Minnesota. U.S.A. 
PAGE 
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FEED GEARS 

SECTION A 
UNITED STATES PRICE LIST 

Effective May 1, 1981 
Replaces List Dated January 1, 1980 

FEED GEARS. Standard. Optional and Special. Standard Drills are fitted with Standard Gears. 
Optional and Special Gears must be purchased extra. 

Revolutions Per 
Order Both Gears for Set Inch of Advance 

Nominal Actual Feed Shaft Price Feed Nut Gear Price Gear 

100 136 Std. 38170 $ 60.00 38178 $ 52.00 
200 216 Std. 38171 60.00 38179 52.00 
300 314 Std. 38172 60.00 38180 52.00 
500 486 Std. 38173 60.00 38181 52.00 

50 44 Opt. 38168 84.00 38176 73.00 
75 75 Opt. 38169 84.00 381n 73.00 

800 864 Opt. 38174 84.00 38182 73.00 
1100 1116 Opt. 38175 84.00 38183 73.00 

·0 0 Spec. 38184 114.00 38187 88.00 
100 101BH Spec. 38185 114.00 38188 88.00 
170 171BH Spec. 38186 114.00 38189 88.00 

·For rotating without advancing feed. 

DRIVE GEARS, ROTATION, Standard and Optional. 

CHUCK ORDER BOTH GEARS FOR SET 
SPEED Rotor Pinion Price Shaft Drive Price 
{RPM' Gear 

1000 Opt. 38208 $ 69.00 38209 $ 111.00 
1500 Std. 38052 53.00 38056 75.00 
3000 Opt. 38206 95.00 38207 131.00 

PRINTED IN U.S.A. 

I nnn"p~r ic: rnnc:t~ntlv c:trivinn tn imnrnvp ite; nrnnllr.tc: ~nn therefore reserves the richt tn chance desian. materials. soecificaticns and orice without notice. 
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Longyear 65 Diamond Drill 

The 65 is a fully enclosed, dust proof, oil tight unit in a 
sturdy, rugged steel housing. Ball bearings, used 
throughout the drill, and an efficient spur gear drive 
running in grease reduce friction losses to a minimum. 

A standard rock drill saddle is used to mount the drill on 
a column, arm or crossbar from which it can work in any 
position. The complete drill with built-in screw feed 
swivel head is 42 ~ in. long, weighs 200 pounds and 
handles with the facility of a drifter. 



Principal Features 

65 DIAMOND DRILL 
with blasthole coupling 
and high speed water swivel. 

Coring 
I. Capacity - 600 feet with EW rods and EX fittings. 

2. Self aligning, two position rod puller is available 
when required for deeper drilling. 

3. Delicacy of bit control gives low bit cost and high 
core recovery. 

4. Wide selection of feeds and speed available to cover 
special drilling conditions 

Non-Coring 
I. The reversible air motor greatly speeds blast hole 
drilling by allowing rapid unscrewing of rod joints, after 
breaking joint with a wrench, and allowing for rapidly 
moving the chuck or blasthole coupling into drilling 
position. 

2. High bit speeds available where drilling conditions 
admit their use. 

3. Adequate torque to maintain higher bit speeds results 
in increased footage. 

4. A heavy feed screw, blast hole coupling and high
speed water swivel available for use when drilling with 
two foot rods in front of machine. 

Motor 
The 65 motor is a reversible, six blade, 20 HP air motor 
which packs plenty of extra power for the most severe 
operating conditions. This motor has its highest torque 
at "stall", so it will start heavy loads and run smoothly at 
any speed. Air consumption is low, the 65 motor actually 
delivering more horsepower on the same amount of air as 
motors of lesser horsepower rating, which means that the 
use of a compressor for maximum capacity is not 
mandatory. The average air consumption of the motor is 
approximately 250 CFM, and maximum consumption 
about 400 CFM. 

This unusually trouble free motor runs without vibration 
and has very few wearing parts. 

65 GROUT PIPE 
CLAMP ASSEMBLY 
with 65 Diamond Drill. 

Assembly includes column pipe, 
saddle clamp, safety collar and 
bushing. 
For use on 1%" or2" grout pipe. 

(Special: may be bored for 3" pipe if 
required.) 

Rated Capacity 
The Longyear 65 has a rated capacity of 600 feet with 
EW rods and EX core barrel. 

General 
The 65 is designed for coring work where a light fast 
drilling machine is required. It is also ideal as a blast 
hole or grout hole drill because of its compact design, 
powerful motor and reversible features. 

Swivel Head 
A swivel head with four sets of feed gears is built into the 
drill to maintain absolute alignment. Any feed gear may 
he thrown into action without stopping the drill. Ball 
bearings take the thrust of drilling and the weight of drill 
rods. Length of feed is 24 in., bit rotation speeds are. 
available as listed in the table of specifications. 

IISafety" Chuck 
The chuck is accurately machined to assure perfect 
balance. The jaws are held by two large, Allen set screws 
with countersunk heads in chuck body to make it 
impossible for them to catch the operator's clothing 
while rotating. Successive pairs of holes in the chuck 
body may be used as threads become worn which 
lengthens the effective life of the chuck. 

Blast Hole Coupling 
Where it is desired to use 24 in. rods in front of machine, 
use the heavy Feed Screw and (EW) Blasthole Coupling 
with· the High Speed Water Swivel screwed directly to 
the back of the feed screw. 

1 



Principal Features, continued 

Table of Specifications 
Longyear 65 Diamond Drill 
Rated Capacity ( Feet' 

EW-EX 
AW-AX 
BW-BX 
NW-NX 

Rotary Motor - HP 
Dimensions (Inches' 

Width 
Height 
Length 

Net Weight (Pounds' 
Drill with Chuck 
Drill with Blast Hole Coupling 
Drill with Rod Puller 

Bit Rotating Speeds 
Standard 
Optional 
Optional 

"Built In" Screw Feed 
Length of Feed 
LD. of Coring Feed Screw 

(Inches'* 
Feed Gears (4' Revolutions/ 

Inch Advance 
Standard 
Optional 
Special 

24 in. 

600 
500 
350 
300 
20 (Reversible' 

15~ 
12 
42~ 

200 
195 
290 

0-1500 
0-1000 
0-3000 

1.~ in. 

100,200,300,500 
50,75,800,1100 
0,101,170 

*See page 10 for heavy walled. non-coring blast hole feed screw. 

Care and Operation 

Capacity of the 65 is 600 feet of EW rod with EX 
fittings. The feed screw easily accommodates the EX 
core barrel which eliminates the need for a short core 
barrel for starting holes. Rods may be pulled by hand to 
a depth of 60 h.; for any depth over this the Rod Puller 
is recommended since considerable time is saved which 
can be used on actual drilling. 

Lubrication 
The motor is lubricated by a Line Oiler which, with a 
short air inlet hose, is supplied as standard equipment 
with each machine. The Line Oiler must be adjusted 
according to local conditions such as the temperature 
and the grade of oil being used. With oiler properly 
adjusted, one filling should be enough for four hours 
normal operation. Use SAE #10 to #30, depending on 
temperature and local conditions. Be sure the motor is 
getting oil at all times. 

For the drill itself, use a lithium base, high viscosity 
grease as recommended below. Once each eight hours, 
inject grease into the eight grease fittings on the drill, two 
of which are located on the housing front cover, four on 
the housing and two on the rear cover. Special attention 

2 

65 Rod Puller 
The 65 Rod Puller with a 4~ in. diameter piston and 21 
in. of travel has been designed to match the short overall 
length of the 65. Its capacity is from 400 h. of E W rods 
up, depending on the inclination of the drill hole. Its use 
is recommended for holes over 60 h. in depth. Rod 
Puller may also be used on A W Rod. 

Rod pullers have a short mounting bracket which bolts 
to the drill saddle plate in either of two positions. In the 
lower position, this allows for mounting the cylinder 
assembly farther back, past the motor when space is at a 
minimum. This also eliminates the necessity of removing 
the saddle plate from the drill when mounting or 
removing the Rod Puller. 

Rod Puller Specifications 
Capacity - EW Rods, Vertical 400h. 
Length of Stroke 21 in. 
Length Overall, Extended 54~ in. 
Cylinder LD. 4~in. 

Weight (Pounds' 100 

should be given to the upper fitting on the rear cover. 
The feed screw is greased by a small hole in the drive 
sleeve and cleaned and oiled by the auxiliary exhaust. 

The piston rod of the Rod Puller should be oiled 
occasionally. No other oiling is necessary as the Line 
Oiler lubricates the disc type valve and the two piston 
cup leathers. 

Remove two chuck set screws from chuck occasionally, 
clean them and coat with light oil to make adjustment 
quicker and easier. 

Recommended Grease 
A lithium base grease having high temperature stability 
for a wide temperature range is required in the swivel 
head of the 65. The following greases, or their 
equivalents, meet the requirements for this application. 

Keystone Lubricating Co., 84H Medium or Light 
Sinclair Oil Co., Litholene 
Texas Co., Multi-Fak No.2 
Swan Finch Oil Co., 70-159S 
Socony Vacuum Oil Co., or Standard Oil Co. of N.Y., 
Armvac No. 781 



Care and Operations, continued 
Standard Oil Co. of Indiana, Stano lith No. 57 
Union Oil Co. of California, Unoba EP No.1 
Shell Oil Co., Alvania No.2 
Fisk Bros., Lubriplate No. 630AA 
Dow Coming, No. DC-44 

Operation 
F or efficient operation of the 65 Diamond Core and 
Blast Hole Drill, at least 80 psLOPERATING pressure 
should be maintained at the drill. Use 1 ~ in. hose up to 
25 feet and 1 Y2 in. hose for longer lengths. 

Blowout air hose before attaching to inlet. Remove and 
clean air screen at frequent intervals, being careful not to 
damage or distort screen and allow grit or scale to get 
into the motor. 

If the motor freezes from excess moisture in the air line, 
remove hose from the drill and blowout hose until the 
line is clear. If this does not remove water, the use of an 
air rec.Jver is recommended. After blowing out line, 
inspect and clean air screen, since quantities of water 
moving through the line generally carry scale and grit 
which may plug screen and seriously impede air flow. 

CAUTION: Do not over speed motor on 
light loads. This may cause the blades to 
burn and delaminate. 

Gear Changes 
There are four feed gear changes on the 65, the rating 
figure representing the number of revolutions of the bit 
per inch of advance. The Specification Table lists feeds 
available, the drill being supplied with 100, 200, 300 
and 500 feed gears unless otherwise specified. 

The drill is assembled with fast feeds toward the front 
and slower speed progressively toward the rear. These 
may be reversed at operator's discretion, since it makes 
no difference in actual operation. Gears are engaged by 
turning the shifter handle until the longer part of the 
handle is midway between the letters "N" stamped on 
the housing or as far as it will go in either direction. As 
assembled, turn the shifter handle CLOCKWISE for a 
fast feed or COUNTER-CLOCKWISE for a slow feed. 
Three neutral positions, one between each feed, are 
marked by the letter "N" on the housing. 

To return feed screw when run out, close throttle, move 
shifter lever to NEUTRAL position, hold down feed nut 
stop pin and open throttle slowly. When chuck or 

Maintenance 

Motor 
The motor consists of a cylinder in which a rotor is 
mounted eccentrically, six slots in the rotor hold six 
laminated, phenolic blades which move in and out 
against the cylinder wall as the rotor revolves. These 
blades and the rotor are the only rotating parts. Ball 
bearings, end plates, rotor housing liner and blades are 
the only wearing parts. One extra set of blades is 
furnished with the drill, and it is recommended that an 

coupling is about one inch from front housing cover, 
release stop pin and close throttle. To re-engage gears, 
move shifter handle toward gear to be used, open throttle 
slightly and the feed gear key should slip into position. If 
the gear key does not immediately slip into slot in gear, 
do not attempt to force it, but hold shifter handle against 
gear until correct position is reached and key slips into 
place. 

CAUTION: Be careful not to jam chuck 
against front housing when returning the 
feed screw. 

If jamming occurs, CLOSE THROTTLE VALVE, 
leave shifter handle in NEUTRAL position, hold down 
feed nut stop pin and tum chuck or feed screw backward 
to loosen it. 

With shifter handle in neutral, feed screw may be 
returned rapidly (Taking care not to jam chuck against 
housing) or may be run forward into position just as 
rapidly by reversing the motor. If desired, the screw may 
be run completely out of the feed nut. 

Feed screw may be run normally a full 24" without 
difficulty. A full 26" run is obtained without running 
feed screw down into feed nut by using the Blasthole
Feed Screw and EW Blasthole Coupling with High 
Speed Water Swivel attached directly to the feed screw. 

Speeds 
As normally assembled, unless another speed range has 
been specified, the motor pinion and drive gear set for 
the 65 gives a nominal spindle speed of 1500 RPM with 
a gear reduction of two to one. This gives the drill 
enough torque for holes up to 600 feet deep and plenty of 
speed for coring. 

Other gear combinations are available for the most 
difficult conditions, such as the deeper NX holes where 
the 1000 RPM gear set will give extremely high torque, 
or for blasthole drilling where the 3000 RPM set will 
give a high rotating speed for drilling up to 24 in. a 
minute. 

Speed of rotation is not to be confused with feed which is 
a definite ratio of revolutions per inch of feed screw 
advance. For example, when drilling in the 200 feed 
gear, the feed screw will be advancing one inch for every 
200 revolutions of the screw. High rotational speeds will 
drill faster, but the ratio of revolutions of the screw to 
each inch the screw advances remains constant. 

extra set be kept on hand. Adequate lubrication is 
important in maintaining rotor blades, as running a 
relatively short time without lubrication will cause them 
to wear rapidly and unevenly, burn or delaminate. 

The rotor blades may be removed and the wearing faces 
dressed down with sandpaper or a file in case of uneven 
wear. Care must be taken to keep the wearing faces 
square with the sides. 
To remove or change blades, remove eight Cap Screws 
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Maintenance, continued 

J-1455 MOTOR 
Exploded view, showing method of 
jacking rear end plate out of motor 
housing for changing rotor blades. 

holding the Rotor Housing Cover to the Rotor Housing 
and remove cover. Remove the Rotor Locking Nut and, 
with two Allen wrenches tighten the Set Screws to jack 
the End Plate out of the housing. The rotor blades may 
then be removed for inspection or replacement. Before 
replacing end plate, retract Set Screws to avoid 
interference during assembly. 

To remove the Rotor Housing Liner or to change Ball 
Bearings, the motor must be removed from drill and, 
after the Rotor Housing Cover has been removed, the 
assembly of rotor, liner and end plates may be pushed 
out the rear end of the motor housing for inspection or 
replacement. 

Drill 
To disassemble, first move shifter level to neutral, hold 
down feed nut stop pin, reverse motor and run screw out 
of feed nut. The drill may now be disconnected from the 
air line and the motor removed from the drill. Next 
remove Drive Gear Screw and remove drive shaft drive 
gear from Rear Housing Cover, and remove rear housing 
cover from Housing. Next remove Shifter Sleeve Detent 
Spring Plug and Detent Spring and remove Front 
Housing Cover. 

After remo-ving Castle Nut from end of Drive Shaft, 
drive shaft with feed gears and feed nut assembly may be 
pulled out together. Remove Drive Sleeve. 

Do not disassemble drive shaft or feed nut assembly 
unless replacement of parts is required. If feed nut is 
disassembled, remove Lock Nuts with two spanners, 
LEFT HAND THREAD! 

To reassemble, if feed nut has been disassembled, first 
drive Key into slot in nut and place feed gears on feed 
nut with the feeds marked on the gears in sequence from 
the lowest to the highest or the reverse, according to 
operator's preference. Place Ball Bearing on gears and 
tighten Locknuts in place, using two spanners. LEFT 
HAND THREAD! After tightening nuts stake in at 
least four places with center punch. 

If drive shaft has been disassembled, fIrst place Steel 
Ball and Spring in Shifter Rod and tighten Plug in end 
of rod. Insert rod in drive shaft and drive Feed Gear Key 
into rod under steel ball. Pack feed gears with 
recommended grease and place on drive shaft to mate 
with those on the feed nut. Remember that the two 
assemblies are put together from opposite ends and that 
the sequence of assembly must be the reverse of that 
used on the feed nut in order to pair feed gears on final 
assembly. 
N ext, place Thrust Washer and Ball Bearing on drive 
shaft. Place one Washer and Shifter Collar in Shifter 
Sleeve, invert sleeve, place second Washer on shifter 
collar and screw Shifter Collar Nut on shifter collar. 
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Place Pin Retainer on drive shaft, insert Shifter Pin 
through hole in shifter rod and place assembled shifter 
sleeve on drive shaft, entering pin in slot in shifter collar 
nut. Place Pin Retainer in groove in shifter collar nut. 

Before reassembling drill, remove the shifter handle 
assembly and the Drive Shaft Front Bearing. If two Ball 
Bearings located in the drive sleeve chamber of the 
housing require replacement, drive the first down tightly 
against shoulder in housing, add Spacer and drive 
second bearing against spacer. 

During assembly all parts should be coated liberally with 
recommended grease. 

Mesh gears of drive shaft and feed nut assemblies and 
insert in housing together. Hold Drive Shaft Gear in 
housing and assemble with drive shaft using Key. Place 
Ball Bearing in housing and tighten Castle Nut on drive 
shaft against Drive Shaft Washer. Place Drive Sleeve 
assembled with one Ball Bearing in housing. Fasten 
Front Housing Cover assembled with Grease Seal on 
housing. 

Rotate drive shaft until shifter handle assembly may be 
inserted in housing, rotate shifter handle as far as it will 
go CLOCK WISE to engage shifter key with last feed 
gear, remove assembly and place in its proper position, 
with handle to left of "N" toward chuck end of housing. 

Fasten Rear Housing Cover assembled with Grease Seal 
and Roller Bearing to housing, place drive shaft drive 
gear and two Keys on drive shaft and tighten Drive Gear 
Screw into drive shaft against Washer. 

Assemble motor with swivel head, attach air line, thread 
drive screw into feed nut, depress stop pin and, with 
motor on forward rotation, open throttle and run feed 
screw into nut. DO NOT jam chuck against front 
housing cover. 

Rod Puller 
To replace worn piston cup leathers, unscrew back 
cylinder head and pullout piston and piston rod. 

Water Circulation 
Good drilling practice requires a dependable water 
supply used at the lowest pressure conducive to good 
sludge removal, which results in saving of the pump, 
power and diamond bits. Local conditions will dictate 
the correct pressure and volume required, for instance, 
sticky ground will require high pressure and deep 
drilling, because of leaky rod joints and the necessity to 
keep sludge in suspension for long periods of time will 
require large volumes of water. Large holes drilled with 
small rods will need a large volume of water to maintain 
normal circulation velocity. 



Suggestions for Core Drilling with the Longyear 65 

Setting Up 
When installing drill on colwnn, colwnn arm, or cross 
bar, be sure setup is rigid. Misalignment resulting from 
loose colwnn or arm may break rods or feed screw. The 
use of a double screw colwnn instead of the single screw 
type is recommended for this reason. Colwnn should be 
set up about 42 inches back from where the hole is to be 
collared to allow for the full run of the feed screw and the 
stroke of the rod puller. 

If sludge samples are to be taken, as is done where core 
recovery is poor, it is advisable to use a piece of casing in 
the collar of the hole. In this case, the colwnn should be 
set back sufficiently so that there is still approximately 
42 incr· ~ between the colwnn and the end of the casing. 

When drilling down holes, where there is danger of muck 
or other foreign material falling into the hole, it is 
advisable to use casing in the collar of the hole as a safety 
precaution. In drilling up holes more than 30 degrees 
above horizontal, the hole should be started with a 
casing bit so that a stuffing box may be used to prevent 
water and muck from pouring out of the hole and onto 
the drill and operator. 

When starting holes in fractured or faulty ground where 
there is danger of small pieces of rock caving into the 
hole, casing sufficiently long to bottom in solid ground 
should be inserted. If this is not done, the small pieces of 
rock, especially if hard, may materially increase the 
diamond bit cost per foot of hole drilled by becoming 
wedged behind the diamonds in the bit and breaking 
them when pulling out of the hole. The same holds true 
when going to the bottom of the hole, as the pieces may 
be forced to the bottom and it will be necessary to run 
over them with the probability that some of the 
diamonds will be broken. Even if the sharpness of the bit 
is not materially impaired, each of the diamonds in the 
bit represents a portion of its value, and a 
correspondingly lower footage and salvage may be had. 

Drilling 
Diamond bits required for core drilling are the casing bit, 
double tube reaming shell and bevel wall coring bit. 

In starting to drill (where casing will be used) a five foot 
rod is put through the chuck and feed screw, the starting 
barrel is tightened to the rod in front of the chuck and 
the water swivel is screwed on the back end of the five 
foot rod. Next, tighten the casing bit in place, using care 
not to contact the diamonds with the wrench. 

Move up to rock face and inspect to make sure it is 
square with the bit. If it is not, pick or moil the surface 
until it is square. The chuck screws may now be 
tightened and adjusted to center the rod in the chuck. If 
the ground is soh, the hole may be started immediately 
by holding the starting barrel against the face by hand. 
If the ground is hard, a "vee" should be cut in the edge 

of a plank or lagging and the plank secured under the 
starting barrel. Then, holding the starting barrel down 
into the "vee" with another plank or lagging, turn on the 
water, place drill in lowest feed gear and open the 
throttle slowly. 

Always start the drill slowly and collar the hole carefully. 
More damage may be done to the bit in collaring the hole 
than in the next 20 feet of drilling. When a portion of the 
bit is in the rock remove the plank and open the throttle. 

Casing should be run into the solid rock far enough so 
that when the diamond casing bit is removed and the 
hole cased, approximately four inches of casing is out
side the collar. The starting barrel is simply a short piece 
of casing with a rod-to-casing bushing and on which a 
diamond set casing bit may be used. 

If casing is to be run deeper, longer pieces may be added 
as required. After hole is cased to solid bottom, hole 
should be washed out, using cross chopping bit on the 
end of rods to chop out any small pieces of core that may 
be left in the hole. This will insure a clean hole for the 
start. 

If the casing is only into the rock a .couple feet, it will be 
necessary to put the double tube core barrel through the 
feed screw after removing the Feed Screw Bushing. 
LEFT HAND THREAD! 

The inner tube of the core barrel is quite thin in section 
and is designed to receive the core cut by the bit. Water 
coming from the rod into the back end connection of the 
core barrel flows between the inner and outer tubes 
toward the bit. Most of this water passes out around the 
bit to keep it cool and carry away the sludge. A small 
amount of the water passes back up the inner tube to 
float pieces of core back away from the bit and to keep 
them from wedging in the tube or bit and causing the bit 
to choke or block prematurely and grind up the core; 
this feature is the reason that double tube core barrels 
are usually recommended instead of single tube barrels. 
After passing through the inner tube, the water runs out 
two small holes in the side of the back end connection of 
the core barrel. When starting a hole with part of the 
core barrel outside the collar of the hole, remove bit and 
push a cork, rubber plug or wad of paper to the back of 
the core barrel to keep water from spraying on the drill 
and operator while drilling. Aher the core barrel is well 
into the hole, remove the plug the next time the core 
barrel is emptied. 

When the hole has been drilled to approximately five 
feet, the core barrel and rods should be kept greased. 
Different ground conditions call for different greases, 
but usually a cup or fibre grease of No.3 government 
specification is suitable. Aher greasing, it will be 
necessary to cut burlap into six or eight inch squares and 
use it to grip the rods when pulling them. 

The practice of greasing is necessary to cut friction and 
vibration to a minimwn. Vibration is very hard on 
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diamond bits, at times shattering the diamonds if 
allowed to continue for any length of time. When 
vibration occurs it may not show on the surface, but it 
slows down the drill at once; the best practice is to shut 
off the motor completely, and then reopen the throttle 
valve slowly, changing speeds until a spot is found where 
vibration is not so intense. 

When the feed screw has been run down its full length, 
shut off the circulating water BEFORE loosening chuck 
screws. If this is not done, the water pressure may push 
the rods and core barrel off the bottom of the hole and 
allow some of the core to. drop out of the bit. When 
drilling with a short string of rods, always hold them 
down with a wrench while running the feed screw back 
to prevent the string being raised and the core lost if the 
chuck jaws should catch on the rods while returning. 

If pieces of core should drop out of the bit and lie 
sideways in the hole, damage to the diamond bit will 
result from running over them. 

When the feed screw has been returned, tighten the 
chuck screws, turn on the water and wait for it to start 
running out of the hole before drilling is resumed. 

In normal ground the machine will run smoothly while 
drilling, but as soon as the bit is blocked or the core 
barrel gets full the motor will act erratically, alternately 
slowing down, speeding up, or even stopping 
momentarily and shutting off the water when core 
breaks tightly. 

When this happens, core barrel must be pulled and 
emptied. As soon as the core barrel is out of the hole, 
remove the bit and reaming shell, then remove the back 
end connection and empty the inner tube. If some of the 
core sticks in the inner tube, tap the tube lightly with the 
flat of a wooden paddle, taking care not to bend or dent 
tube. 

It is a good plan to have a trough made up that is long 
enough to take the core as it is emptied from the tube so 
that it does not get mixed up with cores pulled 
previously. It is important also that the core be marked 
as to depth every time the barrel is emptied, using 
wooden blocks in boxes made up for preserving the core. 

Normally, very little trouble will be encountered in 
diamond drilling. Make sure before starting the drill that 
water circulation is established. If water shuts off while 
drilling, stop immediately until the cause is found. If the 
bit is blocked or mudded, at which time the bit will slow 
down or stop, rods must be pulled and the core barrel 
emptied and cleaned. If it is found that rods turn easily 
and water is still circulating after chuck screws have 
been loosened and still no water shows at the collar, it is 
probable that the bit has run into a seam or small cavity 
which is taking up the water and drilling may be safely 
resumed. Since a new face is then being cut, start drilling 
for an inch or so. If drill operates smoothly, it is safe to 
open the throttle again. 

Generally the drill should be run in the fastest feed gear 
possible as long as it operates smoothly and without too 
much effort. With a sharp bit, after the hole is collared, 
the drill may be run in the 100 feed gear. When the 
motor begins to labor or slow down, because of a dull bit 
or harder ground, gear should be shifted to a slower rate 
of feed. 
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Diamond bits should not be run too far for economic 
reasons. In very hard ground, bits should be changed as 
soon as the motor labors too hard in slowest feed gear. In 
abrasive formations, or where the bits have run to the 
point where the metal is worn away from the diamonds 
and there is danger of their being tom out, the bit should 
be taken out of service because loose stones may break 
up the entire bit. 

Drill Rod Recommendations 
It should be recognized that size of chuck, chuck jaws 
and drill rod do not necessarily govern the size of hole 
that is to be drilled. For example, the largest size NW 
casing may be drilled into the rock using EW drill rod. 
The EW rod is run through the chuck jaws and an EW 
to NW rod-to-casing sub is used to connect to the NW 
casing or starting barrel equipped with a diamond casing 
bit. 

The foregoing is not recommended as a desirable 
combination but frequently it is necessary to improvise 
in order to expedite the work. Obviously it is impractical 
to have every desirable piece of equipment on all jobs, 
many of which are isolated from sources of supply. 

With the exception of short holes in easy drilling 
conditions, do not use EW rods for drilling AX or larger 
holes EXCEPT THROUGH FEED SCREW AND 
CHUCK! 

A W rods have the necessary strength for drilling to any 
depth up to 3500 feet; however, when drilling with AW 
rods and BX or NX core barrels, be sure to insert one or 
two rods of complementary size (BW or NW) 
immediately behind the core barrel; otherwise, serious 
rod vibration or wobble may develop. 

Blast Hole and Grout Hole Drilling 
When drilling blast or grout holes, where recovery of 
core is unnecessary, the use of a short, hard metal 
protected blast hole barrel, is recommended. The use of 
a diamond set reaming shell is dispensed with and the bit 
is screwed directly into the barrel. The advantage of 
using these barrels lies in their greater wearing qualities 
as compared to the ordinary core barrel. 

Where space is at a premium in blast hole drilling, the 
use of two foot rods ahead of the drill is recommended. 
This is the most rapid method of drilling with the 65. 
U sing the water swivel screwed directly to the back end 
of the blast hole feed screw, and with blast hole coupling 
in the front end, drilling is simply a matter of adding 
rods instead of chucking and changing water swivel in 
the ordinary manner. The reversible feature of the 65 
motor is a time-saver in this type of drilling since the 
rods, after the joint has been broken, may be unscrewed 
and screwed up using the motor. 

When drilling in soh ground, it is recommended that the 
spindle and gear which gives a spindle speed of 3000 
RPM be used. In harder ground the 1500 RPM set may 
be used to advantage, but the highest practical spindle 
speed is recommended to cut drilling time to the 
minimum. 

The Grout Pipe Clamp set up is indispensable for grout 
hole drilling as the drill is always in alignment when 
moving on and off grout pipes. 
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T.bl.No.2 

Revolution. Per Inch Adv. Order Both Gear. For Set 
Nominal Actual Feed Shaft Gear Feed Nut Gear 

100 136 sTD 38170 38178 

200 216 sTD 38171 38179 

300 314 STD 38172 38180 
Longyear 65 Diamond Core and Blast Hole Drill 

500 486 sTD 38173 38181 

60 44 OPT 38168 38176 

75 75 OPT 38169 38177 

800 864 OPT 38174 38182 

1100 1116 OPT 38175 38183 

" 0 0 SPL 38184 38187 

100 101BH SPL 38185 38188 

170 171BH SPL 38186 38189 

"These gears to be used when forward feed is not desirable. 

M25044 DRIVE GEAR KEY ____ ....... 
38020 BALL BEARING ---______ 
27633 DRIVE SHAFT WASHER 

CASTlE NUT 1%"-181 
COTTER PIN I %" xl % "I 

38016 FRONT COVER 

38088 
38084 

38086 
38085 

38082 DRIVE CHUCK ASSEMBLY IE-EWI 

FEED GEAR ISEE TABLE 21----. 
38031 SHIFTER ROD ---------, 
38013 SHIFTER PIN RETAINER 
38012 SHIFTER PIN - ------, 
38011 SHIFTER COLLAR NUT 
38010 COllAR WASHER 121 

SHIFTER SLEEVE 
DRIVE SHAFT 
DRIVE SHAFT GEAR 
DRIVE SLEEVE 
GREASE SEAL 
SHIFTER COLLAR 
BEARING SPACER 
BAll BEARING 131 
BAll BEARING - -----' 
THRUST WASHER .. --

~---------------------------------.-.--.. 

FEED GEAR KEY 
STEEl BALL 5/16" 
BALL SPRING 
PIPE PLUG %" 
ROllER BEARING 

REAR COVER STUD 121 

HEXNUTIYz"-131121 ~ 
LOCKWASHER Yz"121 
SADDLE PLA TE BOLT 
FEED NUT KEY 
BALL BEARING -----.. 
FEED NUT LOCK NUT 121 
FEED NUT 

MOTOR STUD 12) 
HEX NUT 1%"-131121 
LOCKWASHER %"121 
DRIVE GEAR KEY 121 
GEAR SCREW WASHER 
LOCKWASHER %" 
DRIVE GEAR SCREW 

CLOSE NIPPLE 1 Yz" 
STREET ElBOW 11 Yz" x 90°1 
EXHAUST DEflECTOR 
HEADLESS SET SCREW 
1%" - 20 x %"1 HALF DOG PT 
ALLEN WRENCH 1%" HEX.I 

GREASE SEAL -----.---.-- -

SADDLE PLA TE 



Longyear 65 Diamond Core and Blast Hole Drill 

~, 
-~'38039 

- 38046 
~- -- 38028 

----- 38015 

HEX NUT (%"-13) 
SHIFTER HANDLE 
WOODRUFF KEY No.4 
SHIFTER PINION BUSHING 
SHIFTER PINION 

38029 SHIFTER SLEEVE DETENT 
--- 38032 DETENT PIN 
-- 38038 DETENT SPRING 

18845 PIPE PLUG %" 

Chuck 
Speed 
CRPM) 

1000 OPT 

1500 STD 

3000 OPT 

38003 REAR HOUSING COVER _____ -, 
ROTOR PINION (SEE TABLE No. 11 
DRIVE SHAFT DRIVE GEAR -
(SEE TABLE No. 11 

38073 ROTOR PINION WASHER 
38048,3804938050 & 38051 LOCKWASHER %" (2) 

FEED NUT STOP PIN ASSEMBLY HEX. NUT ( %" -13) (2) 
38042 REAR COVER STUD (2) 

COTTER PIN (~" x % ") (2) ___ ~ 
38035 EYE BOLT PIN -------, 
38033 EYE BOL T ------~ 
38034 EYE BOLT NUT --~-

38002 HOUSING ---------" 
LOCKWASHER %" (5) 
HEX. NUT (%"-161 (5) 

38017 FRONT COVER STUD (5) 

38087 

Table No.1 

Part No. 
Rotor Drive Shaft 
Pinion Drive Gear 

38297 
38028 38209 

38052 38056 

38206 38207 

38068 ROTOR 
38080 BALL BEARING (1 PAIR) 
38067 END PLATE (2) 

38061 ROTOR HOUSING -----
(INC. REV. VALVE BUSHING) 

38058 EXHAUST PORT PLUG 

AIR MOTOR GROUP 

HOUSING COVER GASKET 
HOUSING COVER 
LOCKWASHER 5/16" (8) 
HEX. HD. CAP SCREW (8) 
(5/16"-18 x 1%") 

38069 ROTOR BEARING SPACER (2) 
HEADLESS SET SCREW (2) 
(5/16"-18 x 1") FLAT PT. 
38078 ALLEN WRENCH 

(5/32" HEX.) (2) 
RETAINING WASHER 
FlEX-LOC NUT (%"-161 (2) 
(SelF-LOCKING) 

38053 FEED SCREW 
38054 FEED SCREW BUSHING ("E-EW") 
38081 REVERSE DETENT ASSEMBLY 
38070 REVERSE VALVE PLASTIC PLUG (4) 

LOCKWASHER 
7116" (6) 

HEX. HD. CAP SCREW(6) 

• ./ COTTER PIN (~" x 1 % "I 
CASTlE NUT (%"-18) 

LOCKWASHER %" _ // ~:::=:;:;:;:::::;::t:: 
HEX.NUT(%"-131 __ / 

38079 ROLL PIN 11132" x 1 % ") 
20122 "0" RING PACKING 

,,-38071 REVERSE VALVE LEVER 
"-.-----18485 CLOSE NIPPLE 1 %" 

(7/16"-14 xl %") 

38083 CHUCK BODY 

16634 ZERK FITTI~G ~"(8) 38043 REAR COVER STUD / 
38066 ROTOR BLADE (6) ------ / 
38065 LINER DOWEL - --------- / 

- --- .. -_ .. - 38076 THROTTLE VALVE 

38260 PIN ASSY.-STOP 
38064 ROTOR HOUSING L1NER--------- / 
18473 STREET elBOW (1 % x90o)-- -------



Standard Equipment 
for 

Longyear-65 

~ tJ I~ oY 
GREASE GUN S 14892 

~-~) 
25590 SPANNER WRENCH 12) OS 

38095 MUFFLER ASSEMBLY 

18474 CLOSE NIPPLE -----------, 
(1 %") 

18923 REDUCING BUSHING 12) 
(1 %" to 1 % ") 

L..-____________ . ___ ._ .. ___ . ______ _ 

38262 SCREEN ASSEMBLY 

38257 HOSE CLAMP 12) 

18527 CLOSE NIPPLE 11 %") 

38096 MUFFLER 

38092 SET VOLUME WRENCHES 

17344 UNION 1 %" PIPE 

38244 INLET HOSE ASSEMBLY 

Oiler and Hose Assembly for Longyear-65 



-<:> 

38120 H_ S. WATER SWIVEl 
IWITH FEED SCREW CONNECTION - SHOWNI 

38125 SEAL 

~ 
38127 RETAINER SPLIT RING IPAIRI 
38126 SEAL RETAINER 

I'~;~r': II 

!~:', Wi ill~) I 
11J .. j ~}l;wrl )J 

_J .) 
I 

r- In,, - - -J 

I-l F 
r ". . j l 

l - "r 

U Jr 
BALL BEAR'NG - FRONT] .. 

BALL BEARING - REAR 

I J ... 1 J \.., , 1"\ rl.! I 1\ , I J \.. ~~ • 

SWIVEl BODY ___ ---.J 

1 
I 
1 

38123 
17860 
38121 
38122 
38124 

SWIVEL CAP 
SWIVEL STEM f fi , ~_!I 

26577 STREET ELBOW %" ~ [ U/ 
38128 CUT-OFF VALVE -----~ 
18878 CLOSE NIPPLE %" 
26774 REDUCING COUPLING 1%" TO % "I 

~~:] High Speed Water Swivel 

\: 38129 ADAPTOR 'FOR "EW" ROD' 

BLAST HOLE FEED SCREW COUPLING lEW THREADI 

BLAST HOLE FEED SCREW COUPLING lAW THREADI 

f ~, 

_._----_._-_._----_ .. _----------------_. 

I Special Equipment I 

I 

I 
I 
i I J 

j I 

.. _j 

BLASTHOLE BARREl FOR NON-CORING WORK 
38190 EW ROD CONNECTION - "EX" 
38191 AW ROD CONNECTION "AX" 

Blast Hole Barrel 

WA TER SWIVEL BLAST HOLE COUPLING lEW THREADI 
TO BE SCREWED DIRECTlY INTO 
FEED SCREW. 

TO RECEIVE THREADED 38120 
HIGH SPEED WATER SWIVEl DI
RECTlY OR 38194 WATER SWIVEl 
BLAST HOLE COUPLING. 

Blast Hole Feed Screw 



38130 
65 Rod Puller 

Item Req'd. Part No. Oescription Item Req'd. Part No. Oescription 

1 38131 Clamp, Cyl. Holding 24 18178 Tee, Pipe - 1 %" 

2 38132 Cylinder 25 1 38150 Union, %" Pipe 

3 38133 Head, Cyl. (Plainl 26 2 38158 Washer, Buffer 

4 38134 Head, Cyl. (Packedl 27 2 20823 Nipple, Close - %" 

5 38135 Nut, Gland 28 18891 Adapter, Straight 

6 38136 Gland, Packing 29 17358 Nipple, H.D. - %" x 2" 

7 1 38137 Piston 30 38254 Adapter, Straight 

8 2 38138 Leather, Piston Cup 32 18474 Nipple, Pipe - 1 % " x 2" 

9 38139 Spacer, Piston (Outsidel 33 38266 Hose Assy 

10 38140 Spacer, Piston Onsidel 34 4 Com'l Capscrew, %"-16 NC x 1" 

11 38141 Nut, Piston 35 4 Com'l Lockwasher - %" 

12 2 38142 Buffer, Piston 36 Com'l Bolt, Sq. Hd. - %"-13 NC x 3" 

13 38143 Sleeve, Buffer 39 22496 Valve, 4 Way - %" 

14 38144 Rod, Piston 40 6.25' 38267 Hose, Air - %" 

15 38145 Arm, Rod Grip 41 18922 Bushing, Pipe - 1 %" - %" 

16 38146 Cam, Rod Grip 43 Com'l Nut, Hex. %"-13 NC 

17 2 38147 Pin, Cam 44 3 Com'l Pin, Cotter- %." x 1 %" 

18 38148 Guide, Rod 45 22523 Adapter- 90 

19 38149 Packing, Cyl. Head 46 38151 Handle. Rod Puller 

20 26741 Valve, Globe - %" 47 2 38152 Clamp, Cyl. 

21 Com'l Nut, Hex. }!."-14 NC 48 2 38153 Bolt, %" x 5 % " 

22 19034 Elbow, H.D. %" x 90 49 2 38154 Bolt, %" x 4 %" 

23 18882 Elbow, St. %"x900 50 4 Com'l Nut %" Hex 

Jaw Groups & Jaws 
51 4 Com'l Lock Washer %" 

Req'd. Part No. Oescription 24 

1 38159 E-EW Jaw Group 

1 38162 A-A W Jaw Group 

1 38161 E-EW Jaw Only 

1 38164 A-A W Jaw Only 

~I 

'",-
. JAWGROUP 
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~100 TOPPLUG~~J/ 

~ 
r---------------------------------------------~ 

38100 
3Y2" Double Screw Column Complete 

6' Column with Saddle, Wrench, 

Jackbar and Safety Collar 

38107 SADDLE CONE 38108 JAW 

38111 

38105 

S~~~LE !\_. 
SPACER~) f I 

381 13 BOLT (3) _. I 
38114 NUT (1"-8 (~ 
19464 WASHER 

LOCKWASHER 
(11/16" POSITIVE) (4) 

38114 NUT (1"-8) (4) 

38097 

c 

r~ 

i I 
[' , ~ 

~~H 
'-~~~ - 3~"06 ~AMP (2) 

~
. . 38113 BOLT (2) 

, ~.~ i 38114 Nut (1"-8)(2) 
'J. i ,l 

~;-~8099 COLUMN PIPE (6') 
~ (Other Lengths Available as Special) 

24964 l' CHAIN 

38102 JACK SCREW (21 

~ ~1\ WRENCH 

(09 
I I 
....-.-J 

o 

Side Arm Assy. 
Consisting of 

Item Req'd. Pert No. Description 

1 1 38098 Arm (20" LGI 

2 1 38105 Cap, Arm 

3 2 19464 Washer 

4 2 38113 Bolt, Sq. Hd. (1" x5~" LGI 

5 2 38114 Nut, Sq. (1"-8 UNCI 

r r---
3.!0 

f<a:: I 

-(.-

-------

- _1- _ 

~l-------------------CO.OORE-F.------------------~ 
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38157 
Grout Pipe Clamp Assy 
(For 3" Pipe) 

Item Req'd. Pan No. O .. criptlon 

2 38165 Clamp, Grout Pipe 3 % " dia. ., 
for 3" Pipe 

2 38105 Cap, Arm 

3 2 38106 Clamp 

4 38107 Saddle 

5 38108 Jaw 

6 5 38111 Washer 

7 19464 Washer 

8 3 38119 Bolt, Sq. Hd. (1"·8 NC x 4 %" LG.) 

9 5 38113 Bolt, Sq. Hd. (1"·8 NC x 5%" LG) 

10 8 38114 Nut, Sq.. (1"·8 NC) 

11 38115 Wrench, Open End 

12 Com'l Pipe (3" x 54.00 LG) 

3" PIPE (3.500") .....;..;..;;.;....0. ....... ---.. 

38116 
Grout Pipe Clamp Assy. 
(For 1 % "/2" Pipe) 

Item Req'd. Pan No. O .. cription 

2 38117 Clamp, Grout Pipe 

2 38118 Bushing, Split 

3 38105 Cap, Arm 

4 2 38106 Clamp 

5 38107 Saddle 

6 38108 Jaw 

7 19464 Washer 

8 5 38111 Washer 

9 3 38119 Bolt, Sq. Hd. (1"·8 x 4 %" LG) 

10 5 38113 Bolt, Sq. Hd. (1"-8 x 5 %" LG) 

11 8 38114 Nut, Sq. (1"·8) 

12 38115 Wrench, Open End 

13 Com'l Pipe (3" x 54" LG) 

NOTE: For mounting on 1 %" pipe with the use of item 2 or for 2" pipe 
without item 2. 

.s 

~ 
/ 

J 

~ 
i :GJ 
I " ,~ 

thJ.r:w. 
~ 
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Recommended Spare Parts 

Longyear 65 Diamond Drill 
Kit Number 38295 

Part. 
No. Description 

16634 Alemite Fitting 

25044 Drive Gear Key 

38064 Rotor Housing Liner 

38066 Rotor Blade 

38067 End Plate 

38072 Lock Nut 

38052 Rotor Pinion 

38056 Drive Gear 

38004 Drive Shaft 

38005 Ball Bearing 

38007 Roller Bearing 

38010 Shifter Collar Washer 

38012 Shifter Pin 

38014 Feed Gear Key 

38170 & 38178 Set Feed Gears - 100 

38171 & 38179 Set Feed Gears - 200 

38172 & 38180 Set Feed Gears - 300 

38173 & 38181 Set Feed Gears - 500 

38018 Front Grease Seal 

20638 Rear Grease Seal 

38053 Feed Screw 

38020 Ball Bearing 

38025 Ball Bearing 

19680 Feed Nut Bearing 

38088 Set Chuck Jaws liE" -"EW" 

38086 Chuck Screw 

38040 Feed Nut 

38041 Feed Nut Key 

38080 Rotor Bearing (Pair) 

65 Air Rod Puller 
Kit Number 38296 

Part 
No. Description 

38135 Gland Nut 

38138 Piston Cue Leather 

'38146 Cam 

38147 Cam Pin 

38149 Cylinder Head Packing 

Rod Puller Jaws Only 

Part 
No. Description 

38161 E-EW Jaw Only 

38164 A-AW Jaw Only 

Quantity 
Min. 2500 Hrs. 

Quan. Operation 

6 6 

2 2 

12 24 

2 

2 

1 

2 

2 

2 

1 

2 4 

2 2 

2 

2 

Quantity 
2500 Hrs. 

Operation 

1 

2 

1 

2 

2 

Quantity 
2500 Hrs. 
Operation 

2 

2 
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Field Manual 

DIAMOND TOOLS FOR 
Geological Prospecting / Underground 

Drilling / Grouting / Geothermal 
Exploration / Hydrological Studies 

This Longyear Manual is intended as a field guide for the driller, the 
supervisor, the geologist and the purchasing agent who must select, 
order and run the Longyear tools to obtain the maximum production 
with the highest core recovery rates at the lowest possible cost per 
foot drilled. 
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Introduction 
In diamond core drilling, diamond tools repre
sent a major cost in the entire drilling opera
tion. Longyear, with many years of worldwide 
experience, is committed to keeping these 
costs to a minimum, whatever the drilling 
conditions may be. 

The quality, advanced design, sound con
struction and stringent quality control of Long
year diamond tools will let you complete your 
drilling program at the lowest possible dia
mond cost. 

The dimensional characteristics of most 
conventional type in-hole drilling tools are 
standardized by D.C.D.M.A. (Diamond Core 
Drill Manufacturer's Association), U.S.A. and 
other bodies throughout the world. The table 
on Annex page 13 gives the dimensional char· 
acteristics as standardized by D.C.D.M.A. 

The drilling industry uses some terminolog~ 
that may not be familiar to all. A drawing, 
below, and a glossary (page 18) define the 
most commonly used words. 

Bit Nomenclature 

1.0. GAUGE STONE 

1.0. KICKER STONE 

FACE WATERWAY 

0.0. GAUGE STON 

0.0. BROACH MARK 

2 

SHANK 

1.0. TUNGSTEN CARBIDE 
INSERT 

CORRUGATIONS 

FACE DISCHARGE PORT 

WATERWAY 

HARD FACING STRIPS 



Longyear Impregnated 
Core Bits 
Generalities 
Longyear has successfully developed a range of impreg
nated bits which have been adopted around the world. 
These products are well established and not subject to 
arbitrary modifications. 

The advantages of the Longyear impregnated bits, as 
perceived by long-time Longyear bit users, are: 

• Increase in bit life, resulting in: 
Lower Cost Per Foot. 
Less Rod Tripping. 

• High production rates. 
• High core recovery in hard broken formations. 
• Use in wider range of rock formations. 
• Ease of use (tough, free-cutting). 
• No diamond salvage operation reduces operating 

investment. 
• Straighter holes. 
These advantages have resulted in immediate cus

tomer acceptance. Realizing this, Longyear Bit Plants 
are geared to serve the market to the best of their 
ability. 

Longyear impregnated bits are made of high quality 
synthetic diamonds of very small sizes mixed through
out the matrix. Longyear impregnated bit technology 
has solved the long-standing problem of uneven dia
mond distribution, ensuring that all diamonds will share 
the work load, resulting in faster penetration rates and 
longer bit life. 

The matrix hardness is such that the matrix abrades 
and erodes as drilling goes on, releasing sheared/bro
ken diamonds and presenting new sharp cutting points. 
The impregnated section of the bit wears away and is 
totally consumed in the hole. A soft matrix is used for 
drilling hard, non-abrasive formations. Inversely, a hard 
matrix is used for drilling softer, more abrasive rocks. 

In impregnated bits, the diamonds are extremely 
small and only protrude slightly from the matrix, cutting 
the rock in much the same fashion as a grinding wheel 
would cut through metal. Satisfactory penetration rates 
are attained by a proper combination of weight (to 
produce deeper scratches) and high rotational speeds 
(to scratch more rock per unit of time). 

Description of the Longyear 
Impregnated Range 
The standard Longyear range is available in all sizes 
necessary to suit Longyear's and competitors' core 
barrels, and to accommodate any oversize/undersize 
requirements. Longyear impregnated bits are sold 
strictly on a unit-price, non-return for salvage basis. 

The composition of the different matrix/diamond for
mulations used is proprietary Longyear information. 

3 

Blue 

Yellow 

Copper 

Silver 

Green 

Econo 

LoIIQYM' 
Code 

UA 

UB 

UC 

UE 

UO 

UG 

DMcriptlon 

A soft matrix bit, with 1/4" impregnation, 5/16" 
waterway depth. This type has proven successful 
over a number of years in thin wall configurations 
(TI46, AW34, BW44, etc.) in drilling hard relatively 
non-abrasive rock. Available only for thin kerf 
configuration core bits. 

This is very similar to UA above, except that the 
matrix is harder, for drilling more abrasive rock. 
Available only for thin kerf configuration core bits. 

This is the standard soft matrix type for Q Series 
thick wall bits. There is 5/16" impregnation with 
3/8" waterway depth. This type is free cutting in 
hard non-abrasive competent rock. Available only 
for Q Series and other medium to heavy kerf core 
bits. 

ThiS is a free cutting economy type bit with a 
relatively wide application to rocks of average 
hardness and abrasiveness. A heavy load on the 
bit during drilling can give very high penetration 
rates, but severely reduce life. The matrix is "Lite 
Set" with 1/4" impregnation and 5/16" waterway 
depth. Available only for Q Series and other 
medium to heavy kerf core bits. 

This is t~e toughest impregnated bit 
manufactured. Capable of withstanding high 
loads, and abrasive or broken rock. In relatively 
non-abrasive hard rock, high bit loads are 
necessary to keep the bit stripping due to the hard 
matrix (which also gives the bit a high footage 
capability). Impregnation depth is 3/16" with 114" 
waterway depth. Segment O.O.'s are reinforced 
with 3 T.C. inserts (as opposed to usual 2). 
Available for Q Series and other medium to heavy 
kerf core bits and W Series casing shoes. 

This is a series of economy (throwaway) casing 
items and reamers utilizing fass expensive 
diamond. On the caSing items, alternate segments 
utilize carbide as abrasive. These products have 
built up a history of economic applications over 
many years. Available only for W Series casing 
shoes, Q Series rod shoes. 

Impregnated Bit Features 
Face Profiles 

Lonvyea, 
Code 

H 

E 

Description 

elrcl.Set: 
Standard wireline impregnated 
profile. Corrugations give easy 
initial drilling characteristics. 

Flat Face: 
Thin wall impregnated bits. (Also 
used on Econo products.) 

Waterways. Full depth waterways are utilized, which 
generally extend 1/16" (1.6 mm) below the impregnation 
to eliminate the need to deepen waterways as the bit 
wears down. 

T.C. Gauge Reinforcement. These are a standard fea
ture in all Longyear impregnated bits. In most desig.ns, 
large 0.0. and 1.0. diamond gauge stones are also used 
to ensure that the bit will maintain gauge as the matrix 
wears down. 



Operating Parameters 
The correct drilling parameters to be used with Long
year impregnated bits are given in the following table. 
They will ensure minimum bit cost and maximum 
productivity. 

rpI Penetrlltlon 
Maximum Expected 

Fluid Aock Bit LoIId Bit A.vaI Inch •• Per 
(g.laImln) H.rdne .. Blt!]!m (Iba.) Inch Mlnut. 

AOWL 5-6 Hard 1200-1800 4000-6000 400 3-4.5 
Medium 1200-1800 3000-5000 300 4-6 
Soft 1000-1400 2000-4000 230 4-6 

BOWL 7-9.5 Hard 1000-1400 5000-8000 350 3-4 
Medium 1000-1200 3500-6000 250 3-5 
Soft 800-1200 2500-3500 200 4-6 

NOWl 9.5 - 12 Hard 1000-1200 6000-8000 300 3-4 
Medium 800-1200 4000-6000 250 3-5 
Soft 600-1000 2500·3500 175 3.5-6 

HOWL 12 - 14.5Hard 800-1000 6000-10.000250 3-4 
Medium 600-1000 4000-8000 200 3-5 
Soft 600- 800 3000-6000 150 4-6 

Notes: 

These parameters apply to all color codes and may be 
adapted to similar sized non-wireline bits. 

Ruid flow rate. Less fluid: Risk of burning the bit. Too 
much fluid: Premature wear of the matrix. 

Bit rpm. Too high an rpm for the weight applied will 
polish the diamonds, the bit will stop cutting. Too Iowan 
rpm for the weight applied will result in low penetration 
rates and premature wear of the matrix. 

Load on the Bit. The load to apply is related to the rpm 
used. Do not overfeed as this will burn the bit in softer 
formations, or where hard and soft layers alternate 
frequently. The main idea is to keep the bit moying, and 
not let it slow down and polish. 

The weight on the bit is measured by the off-pressure 
method as follows: 

Suspend the rods with the hydraulic swivel head and 
take a pressure reading. 

Then, as the rods are lowered and the bit makes 
contact, the amount that the pressure reading 
drops is called the "Off Pressure". (The four-way 
valve control handle must be in the same position 
and the engine should be operating at approximate
ly the same speed while reading the "Off 
Pressure' '). 

The "Off Pressure" multiplied by the effective area of 
the hydraulic cylinders will give the bit load: 

Cylinder 0.0. (Inchu) AIN of 80th CylI".,. (Sq.lnchu) 

3 Q8 
4 1Q2 

4% 2~1 

e.g. A 100 psi drop in pressure on rig using 4 " 
cylinders would represent 1920 Ibs. on the bit. 

Maximum rpi. Penetration rate (feed rate) and rpm are 
related by a revolutions-per-inch (rpi) factor which is an 
extremely useful guide to successful drilling. Too high 

4 

an rpi can lead to bit polishing. Too Iowan rpi can result 
in over-penetration and premature wear. 

Penetration Expected. These are averages anticipated 
when the other parameters are respected. Substantially 
higher or lower penetrations are also possible under 
different conditions. 

Normal Wear PaHerns for Longyear 
Impregnated Bits 
Thin Kerf Bits. The standard profile for these Longyear 
bits is the flat face. As these bits start cutting, their 1.0. 
and 0.0. will taper slightly, as indicated below. This 
general pattern will spread and the bit face will become 
semi-round and remain that way until the near end. At 
the end of its life, the penetration of the bit slows down 
dramatically mainly because the bit is cutting only with 
its outer part, the 0.0. and 1.0. already being consumed. 
The center curve flattens out and there may appear 
0.0. and 1.0. ringing. This does not mean a premature 
gauge loss, but rather that the last of the diamond 
matrix has been worn through and that the bit should 
have been retired a little bit sooner. 

• .••... : ... . : ... :" ~' ... .. 
;t 

Conventional and Wireline Bits (Wide Kerf Bits). These 
bits feature a corrugated face. This design is called 
circle set. It enables Longyear bits to start cutting freely 
right from start (contrary to other types of impregnated 
bits on the market, these tools do not require any 
special care to "open" them up when starting to drill 
with a new tool). 

As drilling goes on and the impregnation height wears 
away, the corrugations flatten out to the point where 
they become barely discernible. This normal wear 
pattern does not translate itself into a lowered penetra
tion rate because the matrix wear rates ensure good, 
even, and renewed diamond exposure. 

•... 

-... : •.... '.' 
~ "1;-. ." 

~..... ".,; 

Stripping 
Ideally, Longyear impregnated bits will drill steadily 
without needing artificial stripping when properly used. 

Situations causing a bit to polish and 
requiring subsequent stripping. 

1. Temporary change in the formation drilled (harder 
rock). 



2. Change in operating parameters (rpm, weight on bit). 
3. Wrong choice of bit (too hard a matrix). 

Methods of Stripping Impregnated Bits 
In-Hole Method: 

1. Maintain load on bit but reduce rpm drastically by 
changing down one gear in transmission until the bit 
is felt to "bite". Return to normal operating parame
ters as soon as the original penetration rates have 
been regained. 

-Or-

1. Control the feed rate in order to regain and maintain 
the maximum penetration rate. 

2. Maintain rpm and weight and reduce the flow rate 
drastically until normal penetration rates are 
regained. 

Out-of-th.Hole Method: 

Sandblasting, or-

Tapping the face gently with the edge of a file. 
(Not recommended!) 

Noles: 
• Stripping is to be avoided as much as possible as it 

artificially reduces the impregnation available. 
• If the bit has to be stripped excessively, exchange the 

bit for a "softer" one, or increase load/penetration 
rate. 

• Under no circumstance should any acid be used for 
stripping a Longyear impregnated bit. 

• Shutting off water while drilling and waiting for the bit 
to "bite" is dangerous practice, is likely to burn the 
bit, and should better be left to others. 

Flushing 
The clearance between the rock and the matrix is very 
small for impregnated bits. The amount of coolant 
flowing through the face of the bit and around the 
diamonds is relatively small. For this reason, there is a 
high risk of burning impregnated bits in softer forma
tions where the face diamonds penetrate deep into the 
formation. The risk is increased when hard and soft 
layers alternate (Example: Clay seams in Granite). One 
of the functions of the corrugations on the face of 
Longyear bits is to ensure exceptionally good cooling 
characteristics in the critical initial stages. 

When using drilling muds, it is of paramount impor
tance to control the amount of solids in the system. 
Good settling pits, or desanders/desilters, are necessary 
to eliminate most cuttings from the system. High-solids 
muds can often be very abrasive and thereby cause 
premature wear of the impregnated bit. (See annex.) 

Use soluble oil (approximately 0.5 % dilution) or a 
similar type lubricant whenever possible. Torque will 
decrease and the bit will run cooler. 
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Tool Care 
Longyear impregnated bits are tougher than surface set 
bits and will withstand more abuse. However, that is not 
to say that these bits should be abused. 

Bits should always be properly packaged and 
wrapped. 

As for other diamond tools, grease the threads and 
screw the tool on properly. Use adequate spanners 
or wrenches and avoid placing wrench jaws on the 
crown. Pre-torque adequately. 

Make sure that your inner tubes are adjusted to the 
proper length to avoid burning the bit or grinding 
core. 

On all Longyear impregnated bits, the waterways are 
deep enough to permit the complete wearing away 
of the matrix without the need for the driller to pull 
the bits out to deepen them during the drilling. 

Always record the bit number and the footage drilled 
in each type of rock (see bit tags, Annex page 11). 
Note any mishaps or abnormal conditions. This 
information will be most valuable to the supervi
sors. (See "Things to Look for When Examining 
Bits," Annex page 1 0.) 

Refrain from using a new Longyear impregnated bit to 
clean a hole (drill junk, cave or lost core). 

It is not necessary to lift the bit off bottom before 
starting or stopping rotation. 

Keep used bits for a while. Some may still be good 
enough to start or clean a hole. 

Impregnated bits are not recommended for drilling 
with air or foams as circulating fluids. 

Longyear Surface Set Bits 
Description 
Surface set core bits are characterized by a single layer 
of diamonds set on the working surface of the tool 
according to a specific pattern. 

Longyear manufactures a wide range of standard bits 
which have been preferred by countless customers 
worldwide for many years. This standard range includes 
a variety of profiles, diamond grades and sizes designed 
to provide the most efficient cutting ability for every bit 
type in all different formations. 

Applications 
Surface set tools can be used to drill the entire range of 
rock formations. For proper tool selection, see Tool 
Selection Chart on page 9. 

Drilling with a surface set bit continues until a 
substantial increase in back pressure indicates that the 
diamonds have become blunt (or brOken), at which time 
the bit has to be removed and sent back for diamond 
salvage. 



Engineering Features 
Standard diamond sizes (in stones per carat, SPC) 

6/15 SPC 35/45 SPC 70/90 SPC 
15/25 SPC 45/55 SPC 90/110 SPC 
25/35 SPC 55/70 SPC 110/130 SPC 

Rule of Thumb: The harder the rock, the smaller the 
diamonds. 

Number of stones is a very important factor in deter
mining how well a bit will cut. Longyear Engineering 
uses mathematical formulae to position each and every 
diamond on a bit to ensure proper overlap with a 
minimum of diamonds to keep the carat weight (and 
initial bit cost) as low as possible in a balanced design. 

Diamond quality is the single most important factor to 
take into consideration when selecting a bit, insofar as it 
affects total footage drilled and, therefore, cost per foot 
drilled. It obviously also affects the initial bit price. 

The Longyear grades have been selected and 
improved over the years. The Longyear special blends 
of the highest quality diamonds provide lowest cost-per
foot in all drilling conditions. Our most stringent quality 
control standards and practices ensures constant 
reproductibilityof lower costs per foot. 

The customer has the choice between four standard 
grades, allowing selection of the initial cost of the bit in 
relationship to the expected performance. 

Grades: 
Premium: High quality natural diamonds. 
Special A: High quality processed stones. 
Special B: Mix of high quality and regular processed. 
Select: Regular processed. 

Rule of Thumb: The harder the rock, the better the 
quality. 

If, under good drilling conditions, diamonds break before 
they start polishing, the diamond quality should be 
improved. 

Matrix. It is the metal in which the surface set diamonds 
are embedded during the full life of the bit. 

Longyear, with its advanced powder metallurgy tech
nology, coupled with years of laboratory and field 
experience on a worldwide basis, has come up with one 
type of high performance matrix that is suitable to 
virtually all common drilling conditions. This matrix is 
standard on all Longyear surface set products and 
provides for the highest diamond-holding characteris
tics. This resuits in higher diamond salvage when proper 
diamond qualities are used. 

BH Profiles 
Prof.1e Letter 

A 

B 

Fully round (Standardized by OCOMA). 
Strong setting at gauges. 

Semi-round (Standardized by OCOMA). 
Standard for majority of non-step core 
bits. Exceptional strength in very hard 
broken ground. Requires high bit loads. 
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No. Step: (Standardized by OCOMA) 
Standard bit for wireline drilling - good 
penetration and stability in all but very 
broken formations. 

M Tapered Pilot. 
Good in most formations. Stable with 
strong 1.0. and 0.0. 

V 0.0.11.0. Steps: 
Used in special applications requiring 
stable straight hole drilling. 

W Part-round Profile: 
Very strong 0.0. gauge, good for rough 
drilling, collaring. 

X Narrow Pilot: 
Particularly good core recovery in soft, 
friable formations, especially when used 
with face discharge waterways. Good 
stabilization. Low in vibrations. 

Other types of tools, such as pilot-type non-coring bits, 
tapered reamers, special purpose tools, are also availa
ble upon request. 

The profile of the bit face is very important as it 
affects drilling speed, deviations, bit cost and, ultimate
ly, the cost-per-foot drilled. 

Longyear offers the widest possible choice of stand
ard profiles for surface set bits which have been proven 
time and again to cover all common drilling conditions. 
(For details, see page 9.) 

Waterways are usually shallow to provide even cooling 
and flushing throughout the face. 

Face discharge ports are used in soft friable forma
tions to minimize core wash. 

Face waterways are most common in soft to hard 
formations. In hard to extra hard formations, only J.D. 
and O.D. water courses are used to force more fluid 
over the face of the bit. 

Diamond Salvage. Used Longyear surface set tools can 
be returned to Longyear for diamond salvage and credit. 
Longyear operates the most effective and prompt dia
mond salvage and re-setting services worldwide. 

Longyear diamond tools re-set with salvaged dia
monds will perform just as well as the original bits did. 

Proper Use of Longyear Surface Set Tools 
There is a correlation between bit pressure, rotational 
speed and penetration rate. 

Pressure on the bit. 
Factors influencing the recommended weight on the bit: 

Diamond Quality 
Size, shape, number, distribution of diamonds. 
Crown Profile. 
Formation Drilled. 
rpm of drill string - rod chatter. 



Deviations and hole conditions. 
Flushing fluid flow characteristics. 

As a first approximation, the maximum allowable weight 
on a bit set with Premium diamonds, would be: 

. Carat Weight x Number of" 
Maximum Load (kg) = Stones Per Carat ." 15 (kg) 
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Bit rpm. Recommended rotational speeds: 
_.. rpm 

AO 800 to 1800 
eo 600 to 1500 
NQ 400 to 1200 
HO 200to 700 
PO 150 to 450 

fluid flow rate. The flushing fluid serves to: 

• Cool the bit. 
• Remove cuttings from the face of the bit. 
• Carry the cuttings to the surface. 
• Drop cuttings in the pits. 
• Stabilize the bore hole and the rod string. 

The flow rate depends on: 

• The rod/hole annulus. 
• Type of fluid used and its flow characteristics. 
• Size of cuttings. 
• Formation drilled. 

Recommended flow rates: 
.R!!.. .!!!!!!:. 

AQ bit with AO Rods: 2-3 8-12 
sa bit with BQ or BCQ Rods: 4-5 15-19 
NO bit with NO or NCO Rods: 5-7 19-26 
HQ bit with HO or HCQ Rods: 6-11 23-42 
PO bit with PO Rod: 10-15 38-57 

A Size bit with AW Rods: 2-3 8-12 
B SIze bit with BW Rods: 5-7 19-26 
N SIze bit with NW Rods: 6-11 23-42 
H Size bit with HW Rods: 8-13 30-50 

TT46 bit with Cr 42 Rod: 2-3 8-12 

Longyear Reaming Shells 
Description 
A reaming shell is a short tubular piece designed to 
couple a bit to the core barrel outer tube. The outside 
surface of the reaming shell is set with diamonds to a 
specific diameter to ensure a constant hole diameter. 
The reaming shell also serves as a stabilizer for the bit. 

Applications 
They should always be fitted on the barrel. 

They are all-purpose tools used in all types of rock 
formations, from soft to very hard, competent or 
highly broken. 

Although Longyear diamond reaming shells do last 
longer than bits (around 3 or 4 bits to a shell is a good 
average), it is recommended to rotate reaming shells 
in a hole with every bit change to maintain proper 
hole size and to retire reamers which wear under 
gauge. Failure to observe this common practice will 
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result in either a poorly stabilized bit or an undersize 
hole that will have to be reamed. 

Engineering Features 
Standard Profile: 

Code Description 

P Standard Reaming Shell: 
Featuring tapered lead-in on broaches. 

All Longyear reaming shells are manufactured with 
advanced technology. The diamond set ring is bonded to 
the shell blank during the infiltration process, guarantee
ing perfect adhesion all around. This is a significant 
improvement on the common technology of making the 
diamond ring separately from the shell and silver-solder
ing the ring and the blank together, later. The new 
Longyear method of manufacturing reaming shells elimi
nates the long industry problems with reaming shell 
rings which flake off, or crack and peel off. Even in the 
extreme cases where poor wrenching has deformed a 
Longyear shell blank, the diamond rings have cracked 
but have remained in place, perfectly bonded to the 
blank. 

Longyear Casing Shoes 
and Casing Bits 
Description 
Casing Bit: (Diamond) tool screwed to the bottom of a 
casing tube, used as a core bit. The set I.D. of the 
casing bit is smaller than the I. D. of the casing tube and 
will not permit nesting. The caSing bit is used to 
substantially advance a casing string. When proper 
depth is reached, the casing string is removed, the 
casing bit replaced by a caSing shoe, and the caSing 
string is lowered into place, sometimes permanently. 

Casing Shoe: (Diamond) tool screwed to the bottom of a 
caSing tube, mainly used as a thread protector when the 
casing is lowered through overburden. The I.D. of the 
tool is not set with diamonds; it is flush with the casing 
tube 1.0. and it permits nesting. 

Casing Bit Casing Shoe 



Applications 
Diamond set casing items are designed to penetrate 

hard, fairly uniform formations where the casing will 
finally rest. They are not recommended for loose 
overburden (such as sand, soil, gravel, boulders) 
where Longyear Econo products will perform more 
economically. 

Diamond impregnated casing items are recommended 
for use in very hard and highly fractured formations. 

Because the tools are used in very difficult ground 
conditions and rotated with casing tubes, very low 
rpm is recommended to avoid damaging unconsoli
dated hole walls and causing excessive vibrations. 

Engineering Features 
Longyear casing items are specially designed for the 
most demanding tasks. Diamond distribution gives maxi
mum strength to the tool while special waterways 
ensure proper flushing with minimum amount of fluid. 

DHcrtptlon 

Semi-rounded Profile: 
Standard for all surface set casing items. 

E Flat Face: 
Used on all impregnated casing items. 

Longyear Non-Coring Bits 
Description 
Non-coring bits cut a full hole and do not permit the 
formation of a core sample. 

Applications 
They are mostly used in civil engineering projects 

(dewatering, grouting). In mining, they are used for 
drilling blast-holes and for kicking-off in wedging 
operations. Non-coring bits are being increasingly 
used in coal mines for methane drainage. 

Economical in the A, B, and sometimes N, sizes. 

Engineering Features 
Standard Profiles: 

R Bullnose Plug Bit. 

S Combination Bullnose Concave Plug Bit. 
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T Concave Plug Bit. 
Good penetration rates with low 
deviations. Excellent flushing 
characteristics. 

Pilot-type Non-Coring Bit. 
For straight holes. Good stabilization. 

Longyear non-coring bits are preferred by users world
wide because their special design provides exceptional 
reinforcement to the tools at their weakest point, around 
the center of the bit. Water courses are also carefully 
engineered to provide fast and complete evacuation of 
the great amount of cuttings produced by this type of 
tool, thereby increasing the penetration rates in all types 
of formations. 

Longyear Econo Products 
This line of tools covers the unique Longyear 
Econoshoes and Econoshells. Throughout the world, for 
many years, this line has been very successful in 
attaining immediate customer acceptance and automat
ic re-orders. Because of their versatility in use, Econo 
products have become standard shelf items for cus
tomers faced with over-burden drilling and demanding 
ECONOmical cost per foot. 

LongyearEconoshoes 
Description. Casing shoes and rod shoes are used at 
the end of the casing string or wireline rod string to 
penetrate the over-burden down to the bed rock. The 
casing is then set and remains in place until the 
completion of the bore hole. 

Application. Econo casing shoes, or ECONOSHOES, 
are especially designed to penetrate extremely difficult 
over-burden formati.ons such as sand, gravel and boul
der in abrasive conditions where Impregnated or Sur
face Set casing shoes would be destroyed. 

Standard sizes available: 

AW, BW, NW, HW casing shoes 
NO, HO rod shoes 

engineering Features. Standard Profile: 

Prof." Code DHcrtptlon 

• 
E Flat face: 

Standard for all ECONOSHOES 

Econo casing shoes are manufactured by the infiltration 
process, utilizing a matrix which is compatible with the 
ground conditions mentioned in the applications. The 
special matrix used has excellent diamond and carbide 
retention properties. Diamonds and selected carbide 
sizes are utilized to their fullest advantage in an impreg
nated form in the Econo design. 



Multiple waterways are incorporated in the design to 
provide maximum flushing. The unique design of the 
Econo shoe maintains 0.0. and 1.0. gauge sizes in all 
adverse over-burden conditions. 

under adverse conditions because of their design 
characteristics. 

Standard sizes are: AO, 80, NO, HO 

Longyear Econoshells 
Description. ECONOSHELLS are basically reaming 
shells designed to couple a bit to a core barrel and to 
maintain a full gauge hole in the event of 0.0. bit gauge 
wear. They also serve as bit stabilizers. 

Engineering Features. ECONOSHELLS are manufac
tured by infiltrating the gauge ring directly on the shell 
blank to ensure the best possible bond characteristics 
(no cracking and flaking off). 

The matrix utilized in the ring will withstand the most 
abrasive ground conditions. The ring design incorpo
rates multiple wear pads, thereby reducing vibration to a 
minimum. 

Application. ECONOSHELLS are all-purpose shells used 
in unconsolidated, extremely abrasive, mud and over
burden conditions. They maintain full gauge longer 

ECONOSHOES and ECONOSHELLS are sold on a 
strict unit price, non·return for salvage basis. 

Annexes 
Bit Selection Chart 

+-

~i 
!'Ii 

ROCK DRIWNG RECOMMENDED ~3 
~Y.. TYPtCAL ROCK lYPE CONDmON CHARACTERISTIC TYPE OF BIT 

IoU 
"'" 
~ SOFT 
~ Clay - Loose Sand Competent 

>0 CO) Soft Shale 
CD~ I 

fa~ 
("II Talct - Saltt 

I Chalk -:J:~ Gypsumt UIoU 

i~ Calcitet 

U"'" Soft Limestone Broken 
en~ Volcanic Tuff 

MEDIUM 
Frozen Soil, Ice 
Siltstone Competent 
Dolomite 

~~ 
an Limestone 

I Sandstone, 
"'" ~ 

Loose Sandstonet Q~ I 

~O 
CO) Slate, Marl, Sand 

UIoU Calcitet, Soft Schist Broken iY: Shale, Sandy Slate 
U~ Claystone 
cn~ Weathered Granite 

HARD 
Iron Ore 

~tH 
Marble - (silic.) Competent ,... Siliceous Limestone 

Qt; I Hard Schist 
1oU~ -0 Mica Schist 00 I an Granite, Andesite 
i~ Gneiss, Diabase Broken 
u"'" Basalt, Peridotite 
en~ Pegmatite - Gabbro 

VERY HARD 
~ Granite 
IoU Dolomite - (silic.)t Competent 
~ 

0- Quartzite, Quartzt en 
en I Taconite IoU CD 
:J: I Chertt 
U ,... 

Rhyolite 
i Quartzitic 

Broken U Conglomerates en 80%-Silica Veins 

·Forthln wall bits, Imprevnatecl yellow bits should be used. 
··For thin wan bits, ImPrevnateci blue bits should be used. 

Muds Up Surface Set 6/15 SPC 

Average Surface Set 15/25 SPC 

Muds Up Surface Set 6/15 SPC 

Average Su.rface Set 15/25 SPC 

Muds Up Surface Set 25/35 SPC 

Average Impregnated Green 

Muds Up Surface Set 35/45 SPC 

Average Impregnated Silver· 

Abrasive Impregnated Green· 

Average Impregnated Copper" 

Abrasive Impregnated Green· 

Average Impregnated Silver· 

Abrasive Impregnated Green· 

Average Impregnated Copper" 

Abrasive Impregnated Silver· 

Average Impregnated Silver" 

Abrasive Impregnated Green· 
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lC. REINFORCEMENT 
POSSIBLE ALTERNATIVE ON WATERWAYS 
TYPE OF BIT SURFACE SET BIT 

Surface Set 35/45 SPC 

Surface Set 45/55 SPC 

Surface Set 45/55 SPC Yes 

Impregnated Silver 

Surface Set 70/90 SPC Yes 

Surface Set 55/70 SPC 

Surface Set 55/70 SPC Yes 

Surface Set 90/110 SPC 

Impregnated Copper Yes 

Surface Set 90/110 SPC 

Surface Set 90/110 Yes 



Things to Look For When Examining Bits 
WRENCH MARKS - Wrench marks show that the 
driller is using a pipe wrench on the bit and shell to 
break it. This can easily crush the blank or at least 
deform it. It may also crack the matrix and result in, for 
example, a segment coming right off. Deep wrench 
marks also show that the driller had to apply extreme 
pressure on the wrench to break it. This probably results 
from the bit not being made up tight to begin with. Try to 
get the customer to use a wrench that will not squeeze 
the blank and to tighten the bit and shell when putting 
them on. 

CRACKED WATERWAYS - This is usually the result of 
the driller dropping the inner tube on the bit, or improper 
wrenching. 

O.D. GAUGE DAMAGE - Gauge wear may indicate a 
worn reaming shell or the use of blank shells where 
diamond shells should be used. Do try to use and rotate 
diamond shells. Blank shells may be used with BO and 
NO, if no gauge problems occur. However, blank shells 
are best used only with oversize bits. Worn 0.0. gauge 
may result from tripping rods in deep holes, in fractured 
formations. 

I.D. GAUGE DAMAGE -1.0. wear is most usually a 
result of core grinding. Core grinding is a sign of a block 
(core wedged in inner tube) or possibly a mislatch. 
Longyear barrels feature the automatic shut-off rings, 
which will not allow the driller to grind core. Some other 
manufacturers do not offer the shut-off feature. Core 
grinding will also result from an inner tube adjusted too 
far from the bit. 

HIGH-SIDED WEAR - This would show that the driller 
is using wicking, has dirty threads, or possibly a crooked 
barrel or rods. It is not common that this is a manufac
turing defect in the bit. 

DISCOLORATION (Black or bluish cast to the crown and 
blank) - Bit is not adequately cooled. 

BIT BLANK BELLED OUT AND EXTREMELY WORN -
Drill string was dropped and possibly poorly tightened. 

SEGMENT CAME OFF - Most likely a wrenching 
problem. See "wrench marks" above. Rarely a manu
facturing defect (poor blank-to-matrix bond). 

TEAR DROPPING (Surface Set bits only) - Matrix worn 
such that tear drops form behind each stone. It does 
occur in certain formations. 
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TRACKING (Ringing) - A groove all the way around the 
face or steps. Tracking indicates that there is junk 
rolling around in the hole (loose material such as pieces 
of matrix, loose diamonds, steel, or pieces of hard rock). 
It may also indicate that the surface set bit is set too 
light and that there is insufficient coverage and a 
heavier set bit is required. 

SMEARING - Cuttings smeared or caked over dia
monds. Most likely caused by excessive heat due to 
inadequate circulation. 

MATRIX WASH - Matrix erodes away (usually behind 
waterways in surface set bits). This is an indication of 
highly abrasive drilling conditions. It also may be caused 
by too much circulation of very abrasive cuttings. Matrix 
wash problems can be remedied by requesting rein
forcements at the waterways. 

FLAKING - Matrix crushed and flaked off. Bit has been 
set on bottom too hard, or flaking can result from junk in 
the hole. 

FRACTURING OF STONES (especially In the case of 
surface set bits) - Diamonds broken or split. Caused by 
loose material in hole, excessive vibration or hitting 
bottom too hard. 

POLISHING - Stones worn smooth. Causes: Inade
quate load on bit for the rpm used. This can also mean 
that surface set bit is too heavily set. 

DIAMONDS SHEARED OFF - Stones are sheared off 
usually rightto the matrix. Again, this indicates loose 
material in the hole and excessive vibration. This may 
also result from surface set diamonds being damaged 
before drilling. 

MUSHROOMING - Matrix melts and collapses inward, 
caused by extreme heat from almost no circulation, or 
drilling into an active volcano. 

NOTE: Often in an attempt to get greater footage from 
an impregnated bit, a driller will continue drilling a fully 
worn bit where the impregnation has been totally 
consumed, e.g. on the 0.0., and the ensuing destruction 
will give an appearance similar to bevel wear or prema
ture gauge loss. However, as there will be little impreg
nated matrix remaining in rest of the bit, this 
appearance does not indicate premature discard; rather 
that the driller was not paying atttention. 



SIZE: 
Part Number 

Type Number 

GRADE: 

Hoi. 
Date No. From 

Drill Tags 

DRILL 
TAG 

LONGYEAR co. 
DIAMOND PRODUCTS DEPT. 

2340 WEST 1700 SOUTH 
SALT LAKE CITY, UTAH 84104 

BUS. (S01) 972-6430 

Sariat Number 

Carat Weight 

I DIAMOND 
SIZE: 

DEPTH I FEET 

To I Drilled Core 

TOTAL: 

(over) 

Each new Longyear bit and reaming shell is supplied 
with two copies, combination identification and record 
tag such as the one shown above. The copy marked 
"Drill Tag" is to accompany the bit wherever it goes. 
The other copy, marked "Inventory Tag," is intended for 
use by record-keeping personnel. 

These tags make it easy to save valuable perfor
mance and re-setting data and identifies each unit with 
two numbers. 
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o DRILL 
TAG 

INSTRUCTIONS 
RETURN ONE TAG WITH ALL 

INFORMATION FILLED IN. 

FOREMAN KEEP ONE TAG FOR INVENTORY 
AND INFORMATION GUIDE. 

Performance Information given us may enable us to 
recommend more suitable designs. 

RESET 0 CREDIT 0 

Job Name 
and No.: ______________ _ 

Driller/s: _____________ _ 

Remarks: _______________ _ 

Check Formation/s Drilled: 

[J ANDESITE 0 LIMESTONE 

o BASALT 0 PORPHYRY 

o CHERT 0 QUARTZITE 
o CONGLOMERATED RHYOLITE 

o GABBRO 0 SCHIST 
OGHEISS 0 SHALE. 
OGRANITE 0 TACONITE 
[JIRON ORE 0 OTHER _____ _ 

TYPE NUMBER - Identifies the exact design and 
make-up specifications. Any modification in design or 
specifications, regardless of how minor, is given a new 
Type Number. 

SERIAL NUMBER - Identifies the bit chronologically. It 
is also stamped onto the unit during manufacturing to 
provide permanent, individual identification. 



How to Order Diamond Tools 
When ordering bits, select from Longyear standard 
range of products. You will most certainly find a proven 
design to meet your specific needs. Ordering custom
made bits will only cause long delivery times, increase 
chances of misinterpretations in specifications and 
produce a tool of unknown performance. 

Whenever re-ordering, please always give the Long
year type number to help us process your order faster 
and accurately. 

Even when ordering standard products, the following 
technical information must be given. 

For Impregnated and Econo Products 
SIze & 
Design 0.0. Ga. Manufacturer Formulation 

Core Bits X X X X 

Casing Shoes X 

Econo Shoes X 

Casing Bits X 

Rod Shoes X 

Econo Shells X X X 

For Surface-Set Tools 

SIze & 0.0. Stone Dla. T.C. 
Design GaUge Mfg. Prof. Size Qual. Relnf. 

Core Bits X X X X X X X 

Non-Core Bits X X X X X X 

Casing Shoes X 

Casing Rods X 

Reaming Shells X X 

-specify exact thread pattem needed, Includlnv whether ma .. or female 

All sales by Longyear Company (hereinpfter called 
"Longyear' ') of products offered and sold by it shall be 
subject to the following general conditions which shall 
be deemed incorporated into all orders and offers to 
purchase submitted to the Company for acceptance. 

General Conditions for Sale Contract 

exclusion of Warranties 
Longyear makes NO WARRANTY THAT THE PRODUCTS SOLD HEREUNDER 
SHALL BE MERCHANTABLE or that such PRODUCTS SHALL BE FIT FOR ANY 
PARTICULAR PURPOSE and there are NO WARRANTIES EXPRESS OR IMPLIED 
made by Longyear except its following standard warranty: 

Longyear warrants each new and unused diamond drilling tool sold by it 
(except those not manufactured by Longyear) to be free from defects in material 
and workmanship under normal use and service for 90 days from date of 
shipment from the Longyear factory, the obligation under this warranty being 
limited to the replacement or repair at the Salt Lake City, Utah, plant of 
Longyear, or at a point designated by it, of such parts as shall appear to it upon 
inspection at such point to have been defective in material or workmanship at 
the time SOld, provided that the part or parts claimed defective are returned to 
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inspection point, transportation charges prepaid. 
This warranty applies only to new and unused diamond drilling tools which 

after shipment from the Longyear factory have not been altered, changed or 
repaired in any manner. 

exclusion of Liability for Consequential Damage 
It is further agreed by the purchaser that in no event shall Longyear be liable for 
increased costs, loss of profits or goodwill or any special indirect, incidental, or 
consequential damages whatsoever. 

Delivery 
Longyear shall not be liable for any delay in manufacturing or delivering any of 
the merchandise hereunder, if such delay shall be due to one or more of the 
following causes: fire; destruction of plant; strike; lockout; dispute with workmen; 
epidemic; flood; accident; delay in transportation; war (whether declared or 
undeclared); insurrection; riot; blockade; embargo; acts, demands or require· 
ments of the United States, or the country in which or through which delivery is 
to be made, or of any state or territory thereof, or of any governmental 
subdivision of any thereof; restraining orders or decrees of any court or judge; or 
any other cause whatsoever, whether similar or dissimilar to those hereinbefore 
enumerated, beyond the reasonable control of the Longyear Company; and the 
existence of any such cause or causes of delay shall extend the time of 
performance by the time or times measured by any such cause or causes of 
delay. If delivery is not completed within 60 days after the date stipulated in the 
acceptance of the order due to any of said causes, either Longyear or the Buyer 
may cancel this contract on 10 days notice to the other. If delivery of the 
merchandise is delayed in transit due to default in payment of purchase price, or 
to delay in receipt of shipping instructions, documents for payment, required 
inspection, export permit or other cause for which Longyear is not responsible, 
charges for demurrage and storage shall be paid by the Buyer. 

Taxes 
The sale price stipulated in this contract does not include any sales, use, excise, 
or other tax or duty. If any such tax is imposed by law on the Buyer on account of 
this sale and Longyear is obligated to collect and pay such tax, the amount of 
such tax paid by Longyear shall be reimbursed to it by the Buyer forthwith in 
addition to the purchase price. 

Title and Risk Loss 
Title to, ownership, and right to possession of the merchandise sold by this 
contract, and risk of loss, shall pass to the Buyer at the time of delivery to the 
carrier or buyer, whichever first occurs, provided that if payment of the purchase 
price is not contemporaneous with, or does not precede, delivery to carrier or 
the buyer, delivery may be conditioned by Longyear upon prompt execution by 
the buyer of such additional documents as shall be deemed necessary by 
Longyear to perfect a security interest under the Uniform Commercial Code, or 
execution of a contract of conditional sale containing the provisions of this 
present contract and additional customary provisions as Longyear shall deem 
proper, reserving title until payment of the full purchase price. 

Claim. By Buyer 
Claims for any shortages or defects made by the Buyer against Longyear shall 
be made in writing to Longyear within seven days after receipt of the Shipment, 
except for defects covered by the warranty in paragraph 1 above, which shall be 
made in writing within seven days after discovery thereof. 

Acceptance States Entire Contract 
The acknowledgement by Longyear of the Buyer's order of offer to purchase is 
an acceptance of the Buyer's order and intended to embody the complete and 
exclusive contract of sale in relation to the subject matter hereof, and no 
understandings or agreements, verbal, or otherwise, in relation thereto except 
as herein expressly set forth shall be binding on either party. 

The acknowledgement of Longyear of the Buyer's order is conditioned on 
Buyer's assent to all the provisions thereof as the sale terms and conditions of 
the sale, and the Buyer shall be deemed to have assented thereto unless 
objection by the Buyer thereto in writing has been received by Longyear at its 
office at Salt Lake City, Utah, or at a point deSignated by it, within ten days after 
receipt of the acknowledgement by the Buyer, or if shipment has been requested 
in less than said ten days, then prior to such date of shipment; in the event of 
receipt of such objection, the acknowledgement shall thereupon be revoked and 
the sale contract terminated. 

Acceptance of Orders 
Orders and offers to purchase received by or on behalf of Longyear are subject 
to acceptance only at its office at Salt Lake City, Utah, or at a point designated 
by it. No Longyear distributor, sales representative, or field agent has authority 
to accept orders or make contracts of sale in behalf of Longyear. 



Dimensional Characteristics FLUSH·COUPLED CASING 

(DCDMA and Longyear Series Q) CONTENT 
0.0. 1.0. WT.(KG COUPLING THREADS (LITERS PER 

Drill Rods and Casing SIZE (MM) (MM) PER 10 FT.) 1.0. (MM) PER INCH 100 FEET) 

RX" 36.5 30.2 8.2 30.2 8 21.6 
EX 46.0 41.3 8.2 38.1 8 40.9 

DRILL RODS AX 57.1 50.8 13.1 48.4 8 61.7 
CONTENT BX 73.0 65.1 21.3 60.3 8 101.1 

0.0. 1.0. WT.(KG COUPLING THREADS (LITERS NX 88.9 80.9 27.2 76.2 8 156.7 
SIZE (MM) (MM) PER 10FT.) 1.0. (MM) PER INCH PER 100 FEET) HX 114.3 104.8 40.8 100.0 5 262.7 
E* 33.3 21.4 12.7 11.1 3 11.0 
A* 41.3 28.6 17.2 14.3 3 19.5 --FORMERLY XRT 
B 48.4 35.7 20.8 15.9 5 30.5 
N 60.3 50.8 22.2 25.4 4 61.7 FLUSH - JOINT CASING 
RW· 27.8 18.2 8.6 10.3 4 7.9 0.0. 1.0. WEIGHT THREADS CONTENT (LITERS 

EW· 34.9 22.2 14.0 12.7 3 11.7 SIZE ~MM) !MM) (KG PER 10 FE!!} PER INCH PER 100 FEET) 

AW· 43.7 30.9 19.9 15.9 3 22.9 RW 36.5 30.2 8.2 5 21.6 
BW 54.0 44.5 19.0 19.0 3 47.3 EW 46.0 38.1 12.7 4 34.7 
NW 66.7 57.2 24.5 34.9 3 78.3 AW 57.1 48.4 17.2 4 56.1 
HW· 88.9 77.8 38.6 60.3 3 145.0 BW 73.0 60.3 31.8 4 87.1 

NW 88.9 76.2 39.0 4 138.9 
-PARALLEL WALL HW 114.3 101.6 51.3 4 247.0 

ALL DIMENSIONS, WEIGHTS AND VOLUMES ARE NOMINAL 
APPROXIMATIONS. 

Metric Diamond Coring Bits 

SERIES "Q" AND CHD WIRELINE DIAMOND BITS OTHER DIAMOND CORING BITS 
COREDIAM. HOLEDIAM. HOLE VOLUME COREDIAM. HOLEDIAM. HOLE VOLUME 

SIZE !MILUMETER~ (MILLIMETER! (LITERS PER 100 FT.! SIZE- (MILLIMETERS) (MILLIMETERS) (LITERS PER 100 FT.) 

AQ,AQ·U 27.0 48.0 52.2 RWG 18.7 29.8 21.2 
BQ, BQ·U 36.5 60.0 86.0 EWG, EWM, EWl 21.5 37.7 34.0 
NQ, NQ·U 47.6 75.7 137.5 AWG,AWM,AWl 30.1 48.0 55.2 
HQ 63.5 96.0 220.8 BWG, BWM, BWl 42.0 60.0 86.0 
PQ 85.0 122.6 359.8 NWG, NWM, NWl 54.7 75.7 137.5 
CHD78 43.5 75.7 137.5 HWG 76.2 99.2 235.8 
CHD101 63.5 101.3 245.6 2'/. x 3Y- 68.3 98.4 231.8 
METRIC 4 x 51f1 100.8 139.6 467.0 

COREDIAM. HOLEDIAM. HOLEVOLUME 8 x 7'/. 151.6 196.9 927.6 
SIZE !MILUMETER~ !MILLIMETER! (LITERS PER 100 FT.) 

BQ-3 33.5 60.0 86.0 -DCDMA "WG" SIZES WERE FORMERLY DESIGNATED "X". 
ALL DIMENSIONS, WEIGHTS AND VOLUMES ARE NOMINAL 

NQ·3 45.0 75.7 137.5 APPROXIMATIONS. 
HQ·3 61.1 96.0 220.8 
PQ·3 83.0 122.6 359.8 

Wlrellne Drill Rods 

SERIES "Q" WIRELINE "WEDG·LOK" DRill RODS SERIES "CQ" AND CHD COMPOSITE WIRELINE DRill RODS 
0.D. 1.0. WEIGHT CONTENT ROD ROD WEIGHT CONTENT 

(MILLI- (MIL"" (KG-PER THREADS (LITERS PER 0.0. BODY 1.0. JOINT 1.0. (KG. (UTERS 
SIZE METERS) METER! 10 FE!!} PER INCH 100 FEET) (MILU· (MILU· (MIL"" PER THREADS PER 

AQ 44.5 34.9 14.1 4 29.2 
SIZE METER!} METER!} METER!} 10FE~ PERIN. 1ooFE~ 

BQ 55.6 46.0 18.2 3 50.7 BCQ 55.6 47.6 46.0 15.7 3 53.7 

NQ 69.9 60.3 23.1 3 87.1 NCQ 69.9 61.9 60.3 20.0 3 91.2 

HQ 88.9 77.8 34.9 3 144.6 HCQ 88.9 80.9 77.8 26.0 3 155.6 

PQ 117.5- 103.2 46.5-- 3 255.0 PCQ 117.5 108.0 101.6 46.7 3 271.0 
CHD78 70.0 60.3 55.0 25.6 2.5 87.0 

-COUPLING O.D. "WITH COUPLING CHD101 94.0 83.0 78.5 38.7 2.5 164.9 

13 



Dimensional Characteristics 
Longyear Series IIQII and "Q-3" Bits 

SETO.D. SETI.D. 
IN IN 

SIZE MM MM A B C D E 

AQ 1.875 1.062 2.281 1.937 1.660 1.095 1.437 
47.62 29.97 57.94 49.20 42.16 27.81 36.50 

BQ 2.345 1.433 2.625 2.250 1.669 1.469 1.812 
59.56 36.40 66.67 57.15 42.39 37.31 46.02 

NQ 2.965 1.875 2.622 2.125 1.125 1.906 2.375 
75.31 47.62 66.60 53.97 28.57 48.41 60.32 

HQ 3.763 2.500 3.813 3.281 1.678 2.531 3.062 
95.58 63.50 96.85 83.34 42.62 64.29 77.77 

PQ 4.805 3.345 4.627 4.120 2.919 3.408 4.060 
122.04 84.96 117.53 104.65 74.14 86.56 103.12 

CHD76 2.980 1.712 2.810 2.125 1.669 1.802 2.250 
75.69 43.5 71.37 53.98 42.39 45.77 57.15 

CHD101 3.967 2.500 4.000 3.281 1.669 2.590 3.123 
100.76 63.50 101.6 83.34 42.39 65.79 79.31 

BQ·3 2.345 1.320 
59.56 33.53 

NQ·3 2.965 1.775 
75.31 45.09 

HQ·3 3.763 2.406 
95.58 61.11 

PQ·3 4.805 3.270 
122.05 83.06 

CHD76-3 2.980 1.612 
75.31 40.94 

CHD101·3 3.967 2.406 
100.76 61.11 

ALL DIMENSIONS ARE NOMINAL APPROXIMATIONS. 
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1.597 1.656 1.835 0.25 
40.56 42.06 46.61 6.35 
2.001 2.063 2.280 0.25 
50.83 52.40 57.91 6.35 
2.597 2.657 2.908 0.25 
65.96 67.49 73.86 6.35 
3.313 3.375 3.711 0.25 
84.15 85.72 94.26 6.35 
4.293 4.386 4.745 0.25 

109.04 111.40 120.52 6.35 
2.535 2.595 2.908 0.25 
64.39 65.91 73.86 6.35 
3.441 3.566 3.908 0.25 
87.41 90.56 99.25 6.35 
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Dimensional Characteristics 
Longyear Series IIQ" and "Q-3" Reaming Shells 

SETO.D. 
IN 

SIZE MM A B D E F G H I J l 

AQ 1.890 1.656 1.597 1.437 1.591 1.651 1.625 1.531 2.397 6.375 1.835 
48.00 42.06 40.56 36.50 40.41 41.93 41.27 38.89 60.88 161.92 46.61 

8Q 2.360 2.063 2.001 1.812 1.996 2.058 1.629 1.531 2.409 6.375 2.280 
59.94 52.40 50.82 46.02 50.70 52.27 41.37 38.89 61.19 161.92 57.91 

NQ 2.980 2.657 2.597 2.375 2.592 2.652 1.625 1.531 2.260 6.750 2.908 
75.69 67.49 65.96 60.32 65.84 67.36 41.27 38.89 57.40 171.45 73.86 

HQ 3.782 3.375 3.313 3.370 3.062 3.307 1.622 1.531 2.910 7.187 3.711 
96.08 85.72 84.15 85.60 77.77 84.00 41.20 38.89 73.91 182.55 94.26 

PQ 4.827 4.385 4.295 4.062 4.288 4.379 1.620 1.531 1.658 7.000 4.743 
122.60 111.38 109.09 103.17 108.91 111.23 41.15 38.89 42.11 177.80 120.47 

CHD76 2.980 2.595 2.535 2.250 2.530 2.590 1.617 1.531 2.848 6.750 2.908 
75.69 65.91 64.39 57.15 64.26 65.79 41.07 38.89 72.34 171.45 73.86 

CHD101 3.990 3.566 3.441 3.123 3.433 3.560 1.610 1.675 2.910 7.188 3.928 
101.3 90.56 87.39 79.31 87.19 90.41 40.89 42.55 73.91 182.56 99.76 

ALL DIMENSIONS ARE NOMINAL APPROXIMATIONS. 

~E-------------------------------J----------------------------------~~ 
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Metric Conversion Tables 

Millimeters .................... x 
Millimeters ................... . 
Meters ....................... x 
Meters ...................... . 
Kilometers .................... x 
Kilometers ................... . 
Square centimeters ............. x 
Square centimeters 

.03937 
25.400 

3.2809 
.3048 
.621377 

1.6093 
.15500 

6.4515 
Square meters 
Square meters ................ . 
Square kilometers ............. . 
Square kilometers ............. . 

x 10.76410 
.09290 

x 247.1098 
.00405 
.061025 

16.3866 
Cubic centimeters .............. x 
Cubic centimeters ............. . 
Cubic meters .................. x 
Cubic meters ................. . 
Cubic meters .................. x 
Cubic meters ................. . 
liters ........................ x 
liters ....................... . 
liters ........................ x 
liters ....................... . 
Grams ........................ x 
Grams ....................... . 
Grams ....................... , x 
Grams ....................... . 
Kilograms .................... x 
Kilograms ................... . 
Kilograms per square centimeter ., x 
Kilograms per square centimeter ., 
Kilograms per cubic meter ....... , x 
Kilograms per cubic meter ...... . 
Metric tons (1,000 kilograms) ..... x 
Metric tons .................. . 
Kilowatts ..................... x 
Kilowatts 

Weights. Measures 

VOLUMES & WEIGHTS (WATER) 

IMPERIAL 
GALLON 

1 IMP GALLON 1 
1 u.s. GALLON 0.8327 
1 CU. FOOT 6.2288 
1 CU. INCH 0.0036 
1 CU. METER 220.0 
1 LITER 0.2200 
1 POUND 0.1000 

35.3156 
.02832 

1.308 
.765 

61.023 
.01639 
.26418 

3.7854 
15.4324 

.0648 

.03527 
28.3495 

2.2046 
.4536 

14.2231 
.0703 
.06243 

16.01890 
1.1023 

.9072 
1.3405 

.746 

U.S. 
GALLON 

1.20 
1 

7.4805 
0.0043 
264.17 
0.2641 
0.1199 

Inches 
x Inches 

Feet 
x Feet 

Miles 
x Miles 

Square inches 
x Square inches 
- Square feet 
x Square feet 

Acres 
x Acres 

Cubic inches 
x Cubic inches 

Cubic feet 
x Cubic feet 

Cubic yards 
x Cubic yards 

Cubic inches 
x Cubic inches 

U.S. gallons 
x U.S. gallons 

Grains 
x Grains 

Ounces, avoirdupois 
x Ounces, avoirdupois 

Pounds 
x Pounds 

Pounds per square inch 
x Pounds per square inch 

Pounds per cubic foot 
x Pounds per cubic foot 

Tons (2,000 pounds) 
x Tons (2,000 pounds) 

Horsepower 
x Horsepower 

CUBIC CUBIC 
FOOT INCH 

0.1605 277.41 
0.134 231.0 

1 1728 
0.0006 1 
35.315 61024 
0.0353 61.024 
0.0160 27.74 

MISCELLANEOUS 
1 gram (g) = 15.432 grains Troy 

or 0.032 oz.Troy 
or 0.035 oz. avoirdupois 

1 international 
nautical mile = 6076.1 feet 

or 1.852 kilometers 
1 long ton = 1 .12 short tons 

or 1.016 metric tons 
1 metric ton = 1.102 short tons 
1 acre = 0.404 hectares 
1 hectare = 2.471 acres 
1 liter = 1 cu. decimeter 
1 sq. inch = 6.451 sq. cm. 
1 Imperial gallon = 4.545 liters 
1 U.S. gallon = 3.785 liters 
1 U.S. bushel = 2150.42 cu. in. 
1 British bushel = 2219.36 cu. in. 
1 cu. inch = 16.387 cu. centimeter 
1 sq. foot = 0.092 sq. meters 
1 sq. yard = 0.836 sq. meters 
1 sq. meter = 10.763 sq. feet 
1 sq. meter = 1.195 sq. yards 
1 sq. centimeter = 0.155 sq. inches 
1 cu. foot = 0.028 cu. meters 
1 cu. yard = 0.764 cu. meters 
1 cu. meter = 35.314 cu. feet 
1 cu. meter = 1.307 cu. yards 
1 cu. centimeter = 0.061 cu. inch 

PInts, Quarts, Bushels Below 
are U.s. Standards 

1 dry pint = 0.550 liters 
1 dry quart = 1.101 liters 
1 bushel = 35.238 liters 
1 liter = 1.816 dry pints 
1 liter = 0.908 dry quarts 
1 dekaliter = 0.283 bushels 

CUBIC 
METER LITER POUND 

0.0045 4.546 10.0 
0.0038 3.785 8.327 
0.0283 28.316 62.3 

0.000016 0.0164 0.0362 
1 1000 2200 

0.001 1 2.200 
0.00045 0.455 

LINEAR AREAS PRESSURES 

Inche. t .. t cm. meters 1 inch2 = 6.452 cm2 1 PSI 1 KG/CM:I 1 ATMOS 

1 Inch 1 0.083 2.54 0.0254 1 foo12 = 929.03 cm2 PSI 1 14.223 14.696 
1 foot 12 1 30.48 0.3048 1 cm2 = 0.155 inch2 KG/CM2 0.0703 1.0332 
1cm 0.394 0.0328 1 0.01 1 meter2 = 10.76 feet 2 

1 meter 39.37 3.28 100 
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Drilling Fluids 
up until recently, clear water was the only drilling fluid 
used in diamond core drilling for the mineral exploration 
field. Today, while clear water remains the best fluid in 
m~ny cases, the use of sophisticated types of drilling 
fluids (from soluble oil added to clear water to clay
based muds) has become a standard practice. 

The primary functions of drilling fluids are to clean 
and cool the bit, clean the bottom of the hole, transport 
cuttings out of the hole, and lubricate the drill string. 

As soon as one starts drilling, one uses the products, 
constantly modifying the mud composition and adding 
drill cuttings to the system. The mud system must, 
therefore, be monitored to keep it clean (eliminate drill 
solids) and of the composition desired. For this, the 
following tests are done. 

Density (mud weight). Measured with the Mud Balance. 
This is the most important factor. Contrary to popular 
belief, there is no relationship between how heavy a 
mud is and how thick it is. 

Mud density will give the hydrostatic pressure in the 
bore hole. It affects the drilling rate, hole stability and 
the transportation and settling of cuttings. Density 
should be kept under 9.0 IbJgal (5.23 kg/I). To decrease 
mud weight, good pit designs are a must. Desander 
cones and water dilution are also helpful. 

Viscosity (thickness). Measured by the driller with the 
Marsh funnel. It will measure the carrying capacity of 
the mud and affects drilling rate, hole cleaning, cuttings 
settling rate, circulation pressure. Desirable limits 27 to 
32, or even 37, sec/qt (water is 26 ± 1 sec/qt). 

Up-hole velocity in 
rod-hole annulus (ft/min) = Output of Pump (gpm) x 24.52 

Dh = Hole Diameter (in) Dh
2 

- Dr2 

Dr = Rod 0.0. (in) 

Desirable Limits: 70 to 140 ft/min. 

Up-hole velocity in 
rod-hole annulus (cm/sec) = Output of Pump (1/min) x 21.23 

Filtration, or water loss, measured with the Filter Press 
measures the ability of the mud to form a controlled 
filter cake on hole walls. It will affect hole stability and 
freedom of movement of the drill string. A cake should 
be 2/32 in. thick or less, slick, with low permeability. 

Control: Prevent flocculation and maintain a high 
ratio of effective colloidal solids. 

Sand Content measures the solids content of particles 
over 74 micron size. It affects bit life, especially 
impregnated bits, drilling rate, mud weight, drilling 
problems (such as mud rings inside wireline rods). It 
should be less than 2% volume. It is controlled with 
good pit design, desanders, water dilution. 

pH. Measures the acidity or alkalinity of the fluid. 
Affects mud mixing, viscosity, gel and filtration. Should 
be kept around pH = 8.5 and pH = 9.5. Raise pH with 
soda ash. Lower with sodium bicarbonate. 

Calcium Content. Measures the hardness of the mixing 
water. Affects mud mixing, increases filtration and wall 
cake. Affects polymers especially. 

A good understanding of the functions and properties of 
drilling muds is necessary to use the mud as a tool. 
Product literature supplied by manufacturers of drilling 
mud products will always give a brief definition of the 
product, list its recommended uses, its major advan
tages, and recommend mixing. Description and use of 
these products is beyond the scope of this field manual. 

Dh = Hole Diameter (cm) Dh
2 

- Dr2 

Dr = Rod 0.0. (cm) 

Desirable Limits: 35 to 70 cm/sec. 
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Glossary 
A., AA., AAA., AAAA. - Letter symbols used to 

designate quality of grade drill diamonds. 
Added Diamonds - As used by the diamond-bit manu

facturing industry, the number of carat weight of new 
diamonds that must be added to the resettable 
diamonds salvaged from a worn bit in order to have 
enough to set a new bit. 

Bevel-Wall Bit - A core bit having the inside surface of 
the shank cut to a taper into which a tapered-wall 
(split-ring) core lifter may be fitted. Also called Bevel 
bit. Taper-wall bit. Sometimes incorrectly called 
Standard bit. Standard core bit. 

Bit Clearance - Technically, the difference between 
the outside diameter of a set bit and the outside set 
diameter of the reaming shell. 

Bit Cost - Bit-use cost generally expressed in mone
tary units per foot or per hundred feet of borehole 
drilled. For a specific surface-set diamond bit the bit 
cost per foot drilled usually is calculated in the 
manner shown as follows: 

(R-S)Z + (CO + BL + ST - SC) 

y =X 

where 
R = Diamonds in original bit, in carats 
S = Resettable diamonds salvaged, in carats 
Z = Diamond cost per carat, in dollars 
CO = Cut-out charge, in dollars 
BL = Cost of bit blank in dollars 
ST = Setting charge in dollars 
SC = Credit value of scrap diamonds in dollars 
Y = Number of feet bit drilled 
X = Bit costs in dollars, per foot drilled 

Bit Gage - The inside and/or outside diameter of a set 
bit. 

BitShank-
1. Threaded part of a bit. 
2. Sometimes incorrectly used as a synonym for Bit 

blank. 
Bit Taper - The inside conical bevel or seat in a bevel

wall bit in which a core lifter is carried. 
Bit Wall- That portion of a bit between the crown and 

the shank of the bit. 
Bit Weight-

1. Total weight, in carats, of the diamonds set in a 
diamond bit. 

2. Weight or load applied to a diamond bit during 
drilling operation. 

Broach - The perpendicular grooves machined into the 
bit mold in which inside and outside gage stones are 
set. 

Carat - A unit of weight for precious stones, especia.lly 
diamonds. The international metric carat (abbreviated 
M.C. or C.M.) of 200 milligrams (3,086 grains troy) is 
currently generally accepted as standard throughout 
the world. 
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Cave-
1. Fragmented rock materials, derived from the 

sidewalls of a borehole, that obstruct the hole or 
hinder drilling progress. 

2. The partial or complete failure of borehole 
sidewalls. 

Concentration -
1 . The area covered by the diamonds as compared 

with the total area of the cutting surface of a 
surface-set bit. 

2. The volume of diamonds, expressed in percent, 
compared to the total volume of the crown of an 
impregnated bit. 

Cut-out - The act or process of removing diamonds 
from a used or dull bit by dissolving the crown metal 
by corrosive action of an acid or electrolytic 
dissolution. Also, the diamonds recovered or 
salvaged by such means. 

Cuttings - The particles of rock produced in a 
borehole by the abrasive or percussive action of a 
drill bit; excess material caused by the rubbing of 
core against core or core against steel; erosive effect 
of the circulating liquid; or cavings from the borehole. 
Also, called Borings, Drill cuttings, Drillings, Sludge. 

Diamond - The hardest known substance composed 
of carbon crystallized in the isometric system. 
Although very hard, diamond has excellent cleavage 
and breaks readily under a blow, yielding flat 
surfaces. Diamonds usually are classified as either 
"Gems" or "Industrials" on the basis of color, shape, 
size, crystal form, and the size and location of 
inclusions or other imperfections. Diamonds 
sometimes also are classified on a geographical 
basis, such as Angolas, Brazilians, Congos, Sierra 
Leones, or West Africans. A method for synthesizing 
diamonds has been developed, and small industrial 
diamonds are produced on a commercial scale. 
These synthetic diamonds are commonly called 
"Manmade." 

Diamond Exposure - The proportional mass of a 
diamond protruding beyond the surface of a matrix 
metal in which the diamond is inset (compare Bit 
clearance ). 

Diamond Loss - The difference between the amount 
of diamonds set in a bit and the usable diamonds 
salvaged from the same bit when worn is considered 
the diamond loss. 

Diamond Scrap - Broken diamonds and diamond 
fragments deemed unfit for reuse in a diamond bit. 

Feed Rate - Rate at which a drilling bit is advanced 
into or penetrates the rock formation being drilled 
expressed in inches per minute, inch per bit 
revolution, or feet per hour. Also called Cutting rate, 
Cutting speed, Penetration rate. 

Orientation - The act or process of setting a diamond 
in the crown of a bit in such an attitude that one of its 
hard vector planes will come in contact with the rock 
and be the surface that cuts or abrades it. Prolongs 
diamond life. 



Recovery-
1. The ratio of the footage of core acquired from core 

drilling a specific length of bore hole, expressed 
in percent. 

2. The carat weight of diamonds salvaged from a 
worn bit. 

Reset Bit - A bit made by reusing the sound diamonds 
salvaged from a used bit and setting them in the 
crown attached to a new bit blank. Some new 
diamonds usually are added to those salvaged, since 
generally not all of the salvaged or recovered stones 
are reusable. Also called Replacement bit. 

Round Trip - The process of pulling the drill string from 
a borehole, performing an operation on the string 
(such as changing a bit, emptying the core barrel, 
etc.), and then rerunning the drill string into the 
borehole. 
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rpm - Abbr. revolutions per minute. 
Rubble - Loose, unconsolidated overburden 

conSisting mostly of large angular rocks intermixed 
with a small amount of soil or earthy material. 

Run - The length of feed or the advance made by a bit 
before it becomes necessary to rechuck the rods. 

Setting Charge - The amount charged by bit 
manufacturers for setting a diamond bit. 

Small stone Bit - In mineral exploration drilling, a 
diamond bit set with 100 per carat size or smaller 
diamonds. 

Thin wall Bit - A coring bit the kerf or wall thickness of 
which is about one-half or less that of the wall 
thickness of the same outside diameter size. 
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Versatile 
Grout Plant 
Model CG·500 

Mixes and pumps: 
Cement 
Sand 
Rock Flour 
Clay 
Bentonite 
Chemicals 

Model CG·500 
weighs less than 
1500 Ibs. yet delivers 
from 1 to 20 GPM 

Model CG·500 is ChemGrout's highly versatile and unique 
Grout Plant that handles a broad range of grouting jobs. 

The CG·500 Grout Plant is complete with mixers and 
positive displacement pump, yet it is mobile when equipped 
with the optioFlal, detachable wheels and tongue. The 
CG-500 fits into a pickup, weighs less than 1500 Ibs. and 
can be cleaned up in less than 10 minutes. 

When mixing, the unit delivers up to 20 GPM or as little as 
1 GPM. For ready-mix operation, capacity is 30 GPM. The 
standard pump produces pressures to 200 PSI; pumps are 
available for pressures up to 1,500 PSI. 

ChemGrout's versatile CG-500 Grout Plant is designed 
and fabricated by professionals who have successfully 

CG·500 
Specifications for Standard Model 

Maximum Pressure 200 PSI (15.8 kg/cm2) 

Maximum Output 20 GPM (76 11m) 

Length 88 inches (2.2 m) 

Width 33 inches (.83 m) 

Height 58 inches (1.5 m) 

Weight 1500 Ibs . (680 kg) 

Type Power Capacity 

Air 100 PSI (7 kg/cm2) 230 cfm (6,509 11m) 

Electric 230/460 24112 amps 

Gasoline Available 
Diesel Available 

completed over 250 field jobs themselves ... and the same 
high performance equipment is available to you to make 
your grouting work as easy and efficient as possible. 

Purchase, lease/purchase, and rental plans for complete 
units and most accessories are offered. 

ChemGrout engineers and fab
ricates virtually every grouting 
and pump system conceivable 
including: Chemical Grout 
Pumps; High Pressure Grout 
Plants, Bentonite Mixers and 
Pumps; Nuclear Greasing 
Systems. If you need informa
tion on this equipment write 
for ChemGrout's complete 
Grout Equipment Guide. 

ChemGrout, Inc. 
PO Box 1140 La Grange Park, Illinois 60525 

(312) 354-7112 
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The Grouting Professionals 
Meet D.C. Dahl and Ben Schatz, the two principals 
of ChemGrout, Inc. They offer a combined 50 years 
experience in cement and chemical grouting, not 
as theoretical engineers or pump salesmen, but as 
field supervisors who have found out what it takes 
to successfully complete a job. All this experience 
is used in building every piece of ChemGrout 
equipment ... and it shows; in top performance, 
day-to-day reliability, and solid factory back-up. 

Table of Contents 

D.C. DAHL, President - Geologist, Engineer, In
ventor. Worked as Project Engineer and Field 
Eng i neer on major projects for 10 years before 
founding ChemGrout. Undergraduate degree in 
Geology, advanced study in Geological Engineer
ing, member A.LM.E., Western Society of Engin
eers, Association of Engineering Geologists. 

BEN SCHATZ, Vice President - Registered Profes
sional and Structural Engineer. Extensive field ex
perience in cement and chemical grouting projects 
for 19 years before joining ChemGrout. Member 
American Society of Civil Engineers, National and 
Illinois Society of Professional Engineers. 

Cement Grouting Equipment ................................................................ Pages 4 - 7 
Cement and Chemical Grouting Accessories ................................................. Pages 8 - 9 
Bentonite (Slurry Trench) Mixers ............................................................. Pages 10- 11 
Chemical Grouting Equipment ............. , ................................................ Pages 12 -13 
Useful Grouting Information ................................................................. Page 14 

2 



CHEMGROUT, INC. 
Since 1963 ChemGrout, Inc. has been actively in
volved in cement and chemical grouting - origin
ally as a contractor and consultant and now as an 
equipment designer and manufacturer, with offices 
and plant in LaGrange Park, Illinois, a suburb of 
Chicago. 

ChemGrout is the most complete grouting supplier 
in the world. We design and fabricate almost every 

Experience 
THERE'S NO SUBSTITUTE FOR EXPERIENCE. 
ChemGrout started as grouting contractors and 
gained invaluable experience by completing over 
250 field jobs. This know-how permits us to visual
ize your situation ... and recommend the proper 
equipment and procedures. 

Built to Perform 
Frames 

Controls 

Cleanup 

Material 
Dumping 

Pump 
Protection 

Electrically welded structural steel 
designed for maximum rigidity and 
minimum weight. 

Centrally grouped for easy opera
tion and minimum manpower. 

Sloped tanks, Single drains speed 
cleanup. 

Low dumping heights to reduce 
lifting, increase production, and 
minimize manpower required. 

Cement and bentonite units have 
removable screens. 

machine and accessory for grouting, from standard 
catalog items to special units designed to handle 
flows from 1 to 1,000 gpm, at pressures from 50 to 
5,000 psi. (You can see a few of our custom 
machines on page 7) This catalog lists only stock 
machines. For special units or help with a problem 
in cement or chemical grouting, call us at (312) 
354-7112. 

We can be involved with your project from the very 
beginning ... performing field surveys, ... consult
ing on materials, equipment and methods. 

Our know-how is at your disposal to help eliminate 
potential problems and unnecessary expense. 

Motor 
Protection 

Pumps 

Parts & 
Components 

Delivery 

Filters and oilers on air motors, 
protective heaters for electric. 

Units are designed so pumps of 
different pressures and capacities 
can be interchanged. 

A large parts inventory is main
tained at our plant to minimize 
your downtime. Twenty-four hour 
answering service and daily air, 
UPS and truck shipments. 

Standard units and accessories 
are in stock. 

Lease/Purchase, Rental Plans 
We have lease/purchase plans and rental plans for 
complete units and most accessories. We can 

completely equip you for your job on a purchase, 
lease/purchase, or rental basis. 
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CG-550 - MINI G·ROUT PLANT 
A half-size version of the CG-500. Mixes and pumps 
cement, fly ash, or chemicals, but not sand. 
Weighs less than 500 Ibs., and can be operated by 
one man. Efficient mixer and large holding hopper, 
combined with the recirculation system, permits 
variable outputs from % to 6 gpm. Rugged frame 
encloses all working parts and permits transport in
to difficult working locations such as tunnels, mine 
shafts. Cleanup of less than 5 minutes per shift. 
Standard pump rated at 225 psi, but available with 
pumps up to 1,000 psi. 

, .. .,.;i..f 
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CG·550 

Type Power Quantity 

Air 100 psi 150 cfm 

Electric 115/230 32116 amps 

Electric 230/460 1819 amps 

Gasoline Available 

Diesel Available 

For more information 
on the gasoline and diesel power options, call (312) 354·7112. 
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CG-500 - THE VERSATILE GROUT PLAl\IT 
A complete mixing and pumping plant mounted on 
a single skid. for easy set-up. Pumps sand/cement 
mixes up to 3:1 ratios, and most commercial pre
blended grout mixes. Delivers rates to 20 gpm with 
two mixing tanks and a large holding hopper. Recir
culation system permits outputs as low as 1 gpm. 
Standard pump has a capacity of 30 gpm for use 
with redi-mix operations. Clean up-time is less than 
10 minutes per shift. The CG-500 fits into a pick-up 
truck, weights less than 1,500 Ibs., and can be 
equipped with detachable wheels and tongue for 
job site mobility. Standard pump has 200 psi 
pressure but also availble with pumps up to 1,000 
psi. ChemGrout also offers the Slab Jacker, a 

specially designed, skid mounted mixing/pumping 
plant. The Slab Jacker raises and stabilizes sinking 
concrete slabs hydraulically. The unit weights less 
than 1,500 Ibs., requires only 1 operator, sets-up 
and cleans-up in minutes. 

CG·500 

Type Power Quantity 

Air 100 psi 230 cfm 

Electric 230/460 24112 amps 

Gasoline Available 

Diesel Available 

For mora information 
on the gasoline and diesel power options, call (312) 354-7112. 
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CG-650 - LARGE COLLOIDAL UNIT 
Large colloidal mixing and pumping plant. Homogenizing diffuser 
pump thoroughly wets each particle. Output ranges up to 20 gpm 
depending upon the mix. Standard discharge pump has a pressure 
of 200 psi and can pump sand particles. Higher pressure pumps are 
available. Controls are centrally grouped for efficient operation. All 
drives are mechanical to minimize costly downtime 
in the field. Detachable wheels and tongue for on
site mobility are available. Cleanup time is less 
than 10 minutes/shift. 

CG·650 

Type Power Quantity 

Air 100 psi 450 ctm 

Electric 2301460 30115 amps 

Gasoline Available 

Diesel Available 

For more intormatlon 
on the gasoline and diesel power options, cali (312) 354·7112. 

High volume pumping unit for ready-mix and ce
ment slurries. The CG-800 has a 7 cubic foot 
holding hopper but no mixing tanks. Multiple speed 
transmission makes it possible to vary output from 
5 to 15 cyh. Unit operates at pressures to 225 psi. 
The unit is skid mounted. Wheels and tongue are 
avai lable for over-the-road transport. 

CG·800 

Type Power Quantity 

Air 100 psi 450 cfm 

Electric 230/460 501125 amps 

Gasoline Available 

Diesel Available 

For more Information on the gasoline and diesel 
power options, cali (312) 354·7112. 

:CG-090 - ' HAND PUMP 
Hand operated diaphragm-type pump for placing 
small quantities of grout. Output range is up to 20 
cfh depending upon the mix used. Weights 90 Ibs. 
complete with holding tank. 
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SPECIAL UNITS 
Unusual projects require special equipment. ChemGrout has designed and built units both large 

and small to meet unusual requirements for projects throughout the world. 

Twin Buttes Dam - San Angelo, Texas 
The largest, completely portable cement group 
plant ever fabricated: 12 interconnected 27 cf mix
ing and blending tanks (complete with water 

meters), 2 - 100 gpm and 1 . 50 gpm pump, cen
tral ized controls, mounted on 40' long trai ler. 

.,-" . .-. ;-, --

James Bay Hydro Electric - Quebec, Canada 
One of the largest hydro-electric projects of our 
time which required high pressure, high volume 
mixing pumping plants for cement grouting of dam 
foundations. 

Lazyinski Unit - Waukegan, Illinois 
Large diameter tunnel jacking project. Specially 
designed bentonite mixing/pumping unit with large 
holding tank, operated by one man at the shaft col
lar. 

High Pressure Plant for Shaft - Nevada 
High Pressure (2,000 psi) mixing and pumping plant 
for deep shaft grouting project. 

.;:=-i!~~ 
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Accessories for Cement & Chemical Grouting 
A. Grout Hose 

Heavy duty hose with abrasion resistant lining, 
tough outer cover, working pressure of 500 psi. 
Comes equipped with hydraulic-type ends and 
quick disconnect fittings. Available in 1", 1 114", 
1%" and 2" ID's. (Extra high pressure hose is 
also available.) 

B. Water Metering Devices 
The most popular has automatic shut off and 
dial controls to assure accurate mixes. 
Available in varying capacities. 

C. Protected Pressure Gauges 
Gauges are protected from grout contamination 
by a one foot air column. Easily cleaned and 
repaired in the field. Standard "in-line" mount
ing uses snap fitting provided. Oil protected 
gauges are also available. For high pressure ce
ment grouting, oil field type Cameron gauges 
with a 2" bottom thread to 3,000 psi are 
available. 

D. Mechanical Surface Packers 
Available from 1" to 3" diameter with pressure 
capacities to 500 psi when expanded in sound 
material. Standard 12", 24" and 36" lengths. 
Special packers available in all sizes. Come 
equipped with shut off valve and quick coupling. 

E. Individual Mixers 
Available in 40 and 75 gal. capacities in the tank 
type and 210 gal. in the trough type. Can be 
mounted at any height to conform to existing 
pumps. Available with air, electric, or gasoline 
drives. 

- Flow·Ez Admixture (not pictured) 
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A water reducing fluidifier with expanding agent 
which produces a more pumpable grout with 
negligible shrinkage. Particularly useful when 
pumping sanded grouts because it allows a 
denser water-cement paste which keeps sand in 
suspension. 

----© 
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F. Deep Packers 
"Tigre Tierra" type inflatable packers in 8X & 
NX sizes. Ruggedly constructed with practically 
indestructible, wire reinforced, diaphragm rub
ber, which can be inflated up to 500 psi for high 
pressure grouting. 

G. Casing Clamps 
Clamps used to attach the grout pipe to the cas
ing for pull-down force against grout pressure. 
Three heavy-duty bolts clamp to the casing. 
Available for casing sizes 1%" - 6". 

H. Pipe Driver 
Cup-shaped, high strength head with connects 
to a standard pavement breaker and slides over 
the pipe driver adapters. Available for 3,4" and 1" 
pipe and E rod. 

I. Pipe Drive Adapters 
Equipped with a special slip joint which 
transmits impact from driver to pipe without 
damaging threads on the driven pipe. Available 
for %" and 1" pipe and E rod. 

J~ Grout Pipe 
Available in %" and 1" pipe and E (1 3/8'') rod. 
Comes in 5' lengths, complete with couplings. 

K. Grout Pipe Clamps 
Grout pipe clamps with specially hardened, 
tapered thread grippers to "grab" the pipe. The 
two sections are hinged and close with a quick· 
action, heavy duty wing nut. For %", 1 If, EX rod. 

L. Grout Pipe Jacks 
Fifteen ton capacity aluminum jacks, slotted for 
1" grout pipe.-Total weight less than 44 Ibs. 

M. Drive Points 
Available for 3,4 " , 1" and E rod grout pipe. At· 
tached with plastic tape to the grout pipe tip to 
prevent pipe plugging with soil during the driv
ing operation. 

N. Manchette Tubes and Packers 
Slotted pipe covered with rubber diaphragms. 
The manchette tube is cemented in the grout 
hole, a packer seated in the tube and the 
diaphragm is ruptured with high pressure grout. 
Available for 8X and NX grout holes, in 10' 
lengths. 

This diagram is intended to show equipment 
in relation to ground level while operating. 

. . -... : .~ .:; ):i:?;· 

.." . . ' . .' . , .... \~ : - ';, ".:.,' ' . .. .. ; Into the ground. ' I t~ .:;: 

!~t~:~::;'~Lr<·}:~{):j'{:':{·{t\;:\.)~i!b:~;<~::;.i:;:~~;~~~!;~~)/!t' l ~ ~f: 
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High Speed Bentonite Slurry Mixers 

CCM·30 

Type Power 

Air 100 psi 

Electric 2301460 

Gasoline Available 

Diesel Available 

For more information 

CCM-3 - Mixer with Pump 
This small colloidal mixer is ideal for use in tun
nels, pipe jacking, shafts, mines, post-tensioning. 
Uses shear blade for coloidal mixing. Standard unit 
comes equipped with non-pulsing, positive 
displacement pump with a capacity of 10 gpm and 
pressure of 225 psi. Pumps developing pressures 
up to 1,000 psi are also available. 

CCM·3 

Type Power Quantity 

Air 100 psi 200 cfm 

Electric 1151230 24112 amps 

Gasoline Available 

For more information 
on the gasoline and diesel power options, call (312) 354·7112. 

CCM-30 - Automated. Mi~·er 
Completely automated high volume mixer which can be operated 
by one man. This is the only slurry mixer which completely wets 
each solid particle, eliminating waste with bentonite and minimiz
ing shrinkage with cement grouts. All valves are pneumatically ac
tuated by level sensing devices. Complete cycle controlled with a 
single lever. The mixer is a close tolerance, diffuser-type, homo-

Quantity 

450 cfm 

41121 amps 

genizing pump. Mixes up to 14 cfm bentonite, 3 cfm cement. 
After mixing is complete, the pump can deliver slurry as 

far as 500 ft. from the mixing plant. When used with 
small slurry trenches, the high capacity of this 

unit eliminates the need for a holding pond 
and the consequent cleanup problems 

when the job is completed. 

on the gasoline and diesel power options, call (312) 354·7112. 
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CCM-60 - High Capacity Colloidal Mixer 
A larger version of the CCM-30. This unit has a 
capacity of 40 cfm bentonite and 6 cfm ce
ment using bagged materials. Well suited for 
large slurry trenches using a holding pond or 
moderate size trenches where a pond is not 
desired. A 225 barrel automatic feed, portable 
silo is available with both the CCM-60 and 
CCM-30 to increase production and reduce 
labor costs. Using the silo, the CCM-60 can 
produce 50 cfm bentonite slurry and 12 cfm 
cement slurry. 

CCM·60 

Type Power Quantity 

Air 100 psi 800 cfm 

Electric 230/460 70135 amps 

Gasoline Available 

Dle •• 1 Available 

For more information 
on the gasoline and dles.1 power options, call (312) 354-7112 
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Chemical Grouting Equipment 
ChemGrout offers a complete line of mixing and pumping plants for all 

of the commonly used chemical grouts. Because of the corrosiveness of some 
chemical grouts, it is important to specify which is to be used. 

Portable twin pump unit. Can be operat
ed as either an equal volume or variable 
ratio unit. Two high pressure triplex 
pumps are adjustable to deliver from 0.4 
to 4 gpm at pressures to 1,500 psi. Stan
dard unit has mild steel pumps. Stainless 
pumps can be specified for corrosive 
solutions. Available in air, electric and 
gasoline driven models. Weighs 140 Ibs. 

12 

CG-IOO 
Portable (120 Ibs.), equal volume, high pressure, 
low volume mixing and pumping unit for injecting 
two component chemical grouts. Delivers 2.5 gpm 
at pressures to 1,200 psi. All wetted parts are either 
stainless steel or plastic. Widely used for water
proofing of concrete lined tunnels or for stabilizing 
running sands. Available in air driven model only. 



CG-350 
Single drive multiple pump proportioning unit. Two 
non-pulsing, positive displacement pumps are 
combined with rotameters for flow rate accuracy 
up to 98% of maximum flow. The rotameters are 
easily removed for pumping sodium silicate, ce
ment, or other incompatible materials. Ratios can 
be varied from 1:1 to 10:1 while pumping, for maxi
mum gel time control. 

CG·350 

Type Power Quantity 

Air 100 psi 160 cfm 

Electric 1151230 34117 amps 

Electric 230/460 13117 amps 

For more information 
on the gasoline and diesel power options, call (312) 354-7112. 

,~ --:' ~':- ~-~ -'; - -. 
" - ,.-:- . '-~~. '~'--' --

=.. .- '.' 

"CG-400 
: ~ • J' "'.:"" . -

High capacity, low pressure blending and pumping 
plant for use with non-corrosive solutions, 
chemical-cement, or cement-water slurries. The 
four blending tanks provide a constant material 
source for continuous pumping at rates up to 15 
gpm. Available with high volume, high pressure 
pumps on same frame_ 

':.. ,."".- . .: .' . 
-. . .. ~~: .. -:- ':- -~-~ .:-. 

-.- _ - _~ ~~ "r ':~.~ :l~~ ;~~-~':: '.~' :,": ~ ..... . 

CG·400 

Type Power Quantity 

Air 100 psi 400 cfm 

Electric 230/460 1819 amps 

Hydraulic Available 

For more information 
on the gasoline and diesel power options, call (312) 354-7112. 
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Typical Grout Mixes 
Rock or Gravel Grouting 
W/C Ratio (by volume) 

6:1 1 Bag Portland Cement 
~ gal. H20 
48.7 gal. slurry 

3:1 1 Bag Portland Cement 
22.5 gal. H20 
26.2 gal. slurry 

1:1 1 Bag Portland Cement 
~gal. H20 
10.2 gal. slurry 

Construction Grouting 

1 Bag Portland Cement 
1 C.F. mason sand 
6 gal. H20 

14.2 gal. slurry 

2 Bags Portland Cement 
1 Bag (C.F.) Fly Ash 

10 gal. H20 
21.25 gal. slurry 

1 Bag Portland Cement 
3 C.F. mason sand 
6 gal. H20 

23.3 gal. slurry 

Add mixtures such as Flow-Ez, Intraplast N, and 
bentonite may be used to alter shrinkage, strength 
or other properties of the grouts. 

Conversion Factors 
100 psi = 7.2 kg/cm2 

1 gpm = 3.78 liters/min. 
10 cfm = 283 liters/min. 

1 cubic yard = 27 cubic feet = 202 gallons 
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ChemGrout 
custom designed 

units pump sodium silicate 
in carefully controlled quantities 

under high pressures to stabilize the 
soil at Lock and Dam No. 26, near 8t. Louis. 

1 inch = 2.54 cm 
1 gal. = 3.78 liters 

10 feet = 3.05 meters 



Client List 
In the past 15 years, ChemGrout has been involved with some of the most important and challeng
ing construction projects in America. The Following list is just a sampling: 

Advance Construction 
Alpine Construction 
Amax Coal Company 
American Borate 
Emil Anderson Construction Co. 
Argus Pressure Grouting 
Roger J. Au & Sons 
Auteiul Equipment Ltd. 

Gordon H. Ball Enterprises 
Bates & Rogers 
Bechtel Corporation 
Becker Drill 
Ragnar Benson, Inc. 
Louis Bours Construction 
J.E. Brenneman Co. 
Brown & Root 
Bureau of Indian Affairs 

Caisson Corporation 
California Dept. of 

Water Resources 
Callahan Mining Company 
Canonie Construction Co. 
Case International 
B.J. Checko Co. 
Chicago Bridge & Iron Co. 
Corbetta Construction Co. 
Continental Drilling Co. 
Continental Structures 

Daniels Construction Co. 
Darin & Armstrong 
Diamond Crystal Salt 
Dravo 
Durocher Dredge & Dock 
Dyckerhoff & Widmann, Inc. 

ECI 
East Winds, Inc. 
Ebasco Engineering Corp. 
Eichleay Corporation 

State of Florida 
Fluor Corporation 
J.M. Foster Co. 
Freyssinet 
Frontier-West Contractors 
Fruin-Colnon Corporation 

GSA 
Gelco 
Georgia Power Co. 
Goettle Construction Co. 
S.J. Groves & Sons 

Harrison-Western Company 
Hecla Mining Company 
Hobson Construction 
Hoffman Construction 
Homestake Mining Company 
Huber, Hunt & Nichols 

ICOS 
INRYCO 
Intrusion-Prepakt Co. 
International Engineering 

Jay-Dee Constructors 
J.A. Jones Construction Co. 

Kassouf Constructors 
Kemper-Frontier Constructors 
Peter Kiewit & Sons Co. 

Lakeshore Construction 
Lance Construction 
Layne-Western 
W.J. Lazynski Co. 
Loitz Bros. 

James McHugh Construction 
E.M. Melahn Co. 
Millgard Corp. 
State of Missouri 
Monterey Coal Co. 
Moretrench Dewatering 
Morrison-Knudsen Co. 
Morton Co. 
Mossman Construction 

National Accelerator Laboratory 
Nebraska Highway Dept. 
Gust K. Newberg Const. Co. 
Northern Systems, Inc. 

W.E. O'Neill Construction Co. 

Pacella Bros. 
Ralph M. Parsons Co. 
Paschen Contractors 
Perini Corp. 
R.B. Potashnick Co. 
Power City Construction 
Prescon Corp. 

Raise Drillers, Inc. 
Raymond International 
Reynolds Electric & 

Engineering Co. 
Rock Road Construction 
Charles D. Rogers Construction 

St. Romauld Construction 
Shappert Engineering 
Sornsi n Construction Co. 
Southern General Contractors 
Stone & Webster 

Tennessee Valley Authority 
Test Drilling Services 
Traylor Bros. 
Turner Construction 

U.S. Corps of Engineers 
U.S. Forest Service 
U.S. Geological Survey 
U.S. Gypsum Co. 
U.S. Navy 

VSL Corp. 

Warren-Fondedile 

Zeni-McKinney-Williams 
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How To Specify A ChemGrout Unit 

Furnish a complete ChemGrout mixing 
and pumping plant, Model or equivalent. 
Mixer and pumps all mounted on a single 
structural steel skid 
and have a maximum capacity of gpm and 
pressure of psi. 

Each mixer shall have a--horsepower motor 
and each pump shall have a horsepower motor. 
Motors will be ------
(air, electric, gasoline, diesel) powered. 

ChemGrout 
P.O. Box 1140 

LaGrange Park, IL 60525 
(312) 354·7112 
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