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EGFB~X0 BTN 14 February 1968
SUBJECT: Oper¢tionzl Report - Lessons Lesrned
for Quarterly Period Ending 31 Jenuary 1968

SECTION 1: SIGNIFICANT ORGANIZATION OR UNIT ACTIVITIES

1. COMMAND:
e, Mission: The mission of the bettalion is as follows:

(1) Construction and support of a bzse cemp, Bear Cet,
defined in five construction directives.

(2) Construction of zn ell-weather, C-130 capeble, opera-
tional, self-supporting airfield fzcility erd centonment, Long Thenh
North, defined in five directives.

(3) Construction of an appraximstely 706,700 SY MR heli-
port to include 170 rotsry wing sircreft revetments (CD 34-68-5M:R-93),

(4) Replecement of four tzcticel bridges and construction
of four militery standerd permenent bridges for lines of communications
upgreding (CD 34-67-72LOC thru 75L0C-93).

b. Commend end Stzff: The commermd of the bettelion wes es-
sumed by LIC James Dormen, CE, 06684k, on 14 Jznuery 1968, A me jority
of commend znd steff positions were chzng~d #s & result of directed per-
sonnel infusion end the desire to give personnel commsnd/stzff time.

(1) S-1: 1LT Micheel n., Neff, CE, 0553848
Vice: 1LT Joseph 1. Soczek, CE, 05535907

(2) S-4: CPT John M, Dorr, CE, 093670
Vice: OCFT Williem T. Kirkpetrick, CE, 093790

(3) Pipeline Engr: CPT Robert M, Southworth, CE, OF103630
Vice: 1LT Richerd J. Leycock, CE, 05023212

(4) Commo Off: 1LT Joseph L. Soczek, Jr., CE, 05535902
Vice: 1LT Merlyn J. Heynes, CE, 05243023

(5) PBO: CW3 Gerzld J. Eichenberger, QMC, W3350260
Vice: CW2 Richerd L. Wetkins, QMC, W3350581

(6) €O, HHC: CPT Justice W. Edge, CE, 05418422
Vice: 1LT John M. Shenk, Jr., CE, 05024227

(7) €O, Co A & Engr Equipment Mzint Off: CPT Williem A,
Milier, CE, OF102562
Vice: CPT Willizm H.M. Brunner, CL, OF101887
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SUBJLCT: Operetionel Repc;rt - Lessons Le¢rned
for Querteriy Period Ending 31 Jenuary 1968

(8) €0, Co C: 1LT Richerd J. Leycock, CE, 05023212
Vice: CPT John M, Dorr, CE, 093790

(9) €O, TROR Det: 1LT Ron:ld L. Albright, CE, 052411943

c. The battslion remrins assigned to the 34th ungineer Group
(Const), 20th Engineer Brigede, end the US Army Engineer Command, Viet-
nem (Provisionel). .

d. The 67th Engineer Compeny (DT) wes deteched during the per~
iod, cnd the US Army Engineer Detechment (Tree Crusher)(Provisionsl) wes

ettzched.,

e. Stetioning: The battzlion (-) hes remeined in the WABTOC
bese czmp edjacent to the Long Thenh North Airfield (presently under con-
struction) #nd two kilometers southwest of Cemp M:rtin Cax. The bettal-
ion cfntonmen’, is known locslly @s Cemp Cestle (YS 1498), An advence
perty from Compeny B displeced to £ bzse cemp locetion (XS 4744) of the
9th Infentry Division (Dong Tam) on 24 Januery 1968 with the rest of the
compeny prepering for movement efter 1 Februzry 1968, The Second Con-
struction Plztoon of Compeny C displeced to & bese cemp locetion (YT 03~
17) of the 199th Light Infsntry Brigrde neer Bien Hoe on 24 Jenucry 1968.
The Tree Crusher Detezchment, while besed zt Cemp Castle, operszted through-
out the 9th Infantry Division AC,

2, PERSONNML, ADMINISTRATION, MORALL, DISCIPLINK:

e. Personnel:

(1) At the .end of the reporting period, the bettszlion per-

; sommel strength wes as follows:
OFF WO  BM  TOTAL

f Authorized 31 7 867 905
¥ Assigned 31 6 766 804

(2) The following personnel turnover hes occured during

: the period:

7 OFF Wo LM TOTAL
4 Trensfer Out 5 2 119 126
Transfer In 5 i 79 85

(3) The personnel edjustments mede during the period were
minor for EM, However, due to the infusion progrem, personnel #djust-
ments were mr jor for officers. Trensfers and the need to insure thet
quslified officers received needed commend time eccounted for most of

the edjustments.
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SUBJECT: Operrtionel Report - Lessons Lezrned
for Querterly Period Ending 31 Jenuery 1968

(4) The bettelion currently employs 129 permenent end 103
deily hire locel netionels. Skills heve been developed through treining.
Necessary skill hes not been aveileble to fill all the requirements,

b, Adninistration:

(1) Reports: During the period, 636 bettelion level re-
occuring reports end 130 one~time reports hs ve been submitted.

(2) Aveilebility end timeliness of rcceipt of new in-
country publicetions from USARV hes improved during the period; however,
requisitions continue unfilled for those USARV publicetions published
prior to this period.

¢, Morzle: Morele in the unit is high #s is indicated by the
lowering end improving disciplinery stetistics. The present time off
policy ellows one-helf dey off per week, if possible. Living conditions
continue to improve. Eech compzny end steff section improves their liv-
ing end operetionel erers through self-help. Dey rooms, volley bzll
courts, end en NCO club with en EM ennex zre now aveilzble., Five fee~
ture length films are shown per week snd complete Specisl Services facl-
lities ere eveileble in Beer Czt. Excellent rstions contribute substen-~
tielly to high morele. For the size of the bese czmp, the betteliam hes
been extremely fortunete in obtzining & number of USO shows,

d, Discipline: Disciplinary ections tzken during the period
were 2s follows:
Art 15 Summary Court  Special Court

November 63 1 7
Decenber 43 0 2
Jenuery 34 1 )
TOTAL 140 2 12

3. INTLLLIGENCE AND COUNTRRINTLLIIGENCLH:

a, Unit Intelligence:

(1) This unit hes no sssigned intelligence mission. The
bettalion intelligence NCO does, however, provide lisison with the 9th
Infentry Division G-2 &nd & neerby Specizl Forces czmp to obtsin infor-
metion relative to bese cemp sand job site security. Occessionelly visits
are 2lso mede to the US zdvisory teem in Long Thznh., Informetion on
eneny sctivities and capsbilities 2s well as friendly activities is ob-
teined during the lirison visits,
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SUBJECT: Operational Report - Lessons Learned
for Querterly Period Ending 31 Jenuery 1968

(2) The unit intelligence officer hes elso granted eight
confidentiel security clesrences, has velidated eight secret security
cleerances, and hes requested velidetion of one top secret security
cleersnce during the period,

b. Long Thenh North Security: The responsibility for the Long
Thenh North rirfield camplex security wes delegated to the 210th avietion
Bsttelion (Combat) by the 9th Infentry Division on 2 December 1967. The
21Cth Avistion Bettelion hes in turn assigned sectors of responsibility
to the verious units in the Long Thenh North zrez, At the present time,
this unit is required to provide 54 EM per night for gusrd duty. The
nunber of gusrds increzses during elerts. The following is a summery of
the menhours expended for security during the perials

Nov_67 Dec 67 Jen 68
Airfield #nd Bese Cemp Security: 73,540 MH 39,480 MH 41,355 MH

Job site security end compensstory 7,800 MH 8,448 MH 7,370 MH
time (Lost to construction effort):

The number of menhours expended for sirfield end bese cemp security drop-
ped sherply after the srrivel of the 210th Avistion Battzlion (Combet)
and contributed materially to higher morzl znd construction effective-~
ness within the battalion., The present compensatory time policy esllows
the bettelion 0D, the bzttelion S0G, end personnel selected by each sub
sector commender (Compzny Commenders) up to 4 hours off the dey follow-
ing their guerd duty., Usuelly ezch compeny will grant the third relief
gusrds two hours off and the compeny cherge of guerters end the compzny
SOG four hours off.

L. PLANS, OPLRATION, ~ND TRAINING:

e, Battelion Operstions: During the reporting period, the
battelion hes been primerily committed to bese cemp 2rd 2irfield con~
struction., However, some effort wrs expended for LOC improvement during
the last pert of the reporting period. Combst support hes primerily
teken the form of egquipment support to engineer combet battelions within
the group end the employment of the tecticel erushers,

b. Plzns: Steznderd construction plsns were used s often &s
possible during the reporting period. However, in meny ceses it was not
possible to use =z stenderd plen since the structures being built did not
f21l within the category of stenderd buildings. In plenning end design,
the bettelion strived to give the customer whet he desired within the
costing limitstions provided by higher hesdgquarters., As units errived
at Long Thanh North zirfield, slmost constznt revision of the airfield
centonment end operetionsl fecilities wes necessary., Mejor drafting ss-
sistznce wrs provided to the Bese Development Boerds et Bear Cet &nd
Long Thenh Nort* in the preperstion of their semiennurl bese development
plens. The following is ¢ list of the plens completed during the report-

ing period: b
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SUBJZCT: Operetionzl Report - Lessons Leesrned
- for Qutrterly Period Ending 31 Jenucry 1968

93d Engr Bn Dwg No. Title

183-F 20' x 200! Tech Supply Electrical

184~F Tech Supply for 75' x 202! Hengzr

185-F Camp Csstle Dispenszry

186-F Steel Clemp for lifting WF becms

187-F Covered Storege

188-F Generel's Mess

189-F Loeding Remp

190-F USLSSG ACSI DA Electricel Plen

191-G Avn Bn Chepel

192-G Tech Supyly for 177' x 192' Hengar

193-G Admin Bldg

194-G LTN Leyout (Revised)

195-G Dreinsge South Cent. LIN Airfield

196-G Brigade Heedauarters Floor Plen end
Electriczl Deteils

197-G Fill Stend #5

198-G LIN South Cent. (Revised)

199-G Bear Cet Control Tower

200~-H Dispensery

201-H Stenderd Dog Kennels

202-H Dong Tem Revetments (UH-1D)

203-H Dong Tem Revetmerts (CH-47)

204-H 56th Trens Revetments Leyout

205-4 Stenderd NCO/EM Club

, 206-H Bn BOQ Electrical

207-H Long Thanh Power Plent

208-H - Domng Tem Revetment leyouts

209-H Revetment Lsyout for UH-1 B/C end
UH-1D

c. Compzny Operstions:

(1) Compeny 4, in providing 24 hour mintencnce support,
rompleted 233 bettclion mzintenznce jobs, 140 direct support jobs, znd
186 e1lied trades Jobs. & totzl of 8,207 menhours end 7,818 equipment
hours wes expended in completing the jobs. Compeny & wes elso responsi-
ble for prime end tack coezt operstions for the peving of the eirfield.
Four hundred 2nd seven barrels of RC 800 were used in prepering 46,223
square yerds of srez for pszving. The equipment plstoon provided techni-
cel eesistence end equipment support for the plecement of 151,965 gellons
of dust pelllctlon by C end D Compnies, Compzny A elso expended 4,500
menhours in support of comb:t operstions with the tecticel tree crusher.

(2) During the period 1 November 1967 to 31 January 1968,
Compeny B remeined totclly committed to the Long Thenh North zirfield.
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SUBJECT: Operetionsl Report - Lessons Lezrned
for Querterly Period Ending 31 Jenuzry 1968

Their most importent end time consuming project wrs the construction of
30 eech 12 foot high eircraft revetments to house the U-21 aircraft of
the 210th Avietion Bettzlion (Combet). The electricel work on the 210th
Avietion Bettelion tech supply building, end the LIN control tower wes

* also completed. The fecilities compleled during this period on the north
side of the sirfield include a 20' x 94! tech supply building, & 50' x
100' concrete wesh reck, ¢ 75' x 2157 pre~engineered 2ircraft henger with

~ & 20' x 215' fremed tech supply erca .tteched to the beck well, two 40!
x 100' Psscoe prefebric-tcd metel storzye buildings, a compeny heedqusr-
ters building, 2 wster tower, snd four gusrd bunkers. Four 4O' x 100!
Pescoe prefebricested metrl storege buildings, verious sized sircraft re-
vetments, end en zvionics repeir building ere the me jor items sterted
but not completed during the period. The esrthwork sccomplished during
the period consisted of & 10,000 square foot laterite pzd for ein open
storage area, brunging ¢ 80' x 250! runway extension to letevite grede,
reising @ runway overrun azrees 80' x 500! to leterite grede, filling &
200! x 1200' section and 2 100! x 900! section of the north remp to ls-
terite grede, cnd brinsging two 40! x 325! connecting tixiweys to later-
ite grade., LA 43° & 2500 perellel texiwey is 57.8% complete to laterite
grade end & 7,800 square yard wermup ped is 37.2% complete to laterite
grede, The 56th Trensport:tion Comprny berm, dreinege system, end cen-
tonment roeds were a2lso completed during the period, B Compeny also oper-
at21 o . terite pit end 2 betch plert during the period. The following
is « & ~ ry of B Company’s construction effort during the reporting

period:
(¢) Totel menhours expended on projects: 84,740
(b) Totzl equipment hours expended: 15,850
(c) Cubic yerds of concrete plsced: 1,087
(d) Cubic yards of concrete produced: 2,920
(e) Cubic yrrds of leterite heuled: 92,617
(£) Squere feet of:
1. Revetments constructed: 11,590

2. Buildings constructed: 34,490

(3) Compeny C hed the two construction platoons primerily
committed to vertical construction in Bear Cet. The earthmoving pletoon
wes committed to the Long Thenh North rosds and airfield. Structures
completed during the pericd were living fecilities for the women stetion~
ed et Bear Cet, & 28' x 132' field rztion mess capeble of sezting approx-
imetely 80 officers, three 40! x 100' generel purpose Pescoe werehouses,

7

S A e S b e K AMION TG



FES P ek W o R IUT L PSR ALY PO S

TR (o VR K Toe € g

LGFB-XO0 14 Februsry 1968
SUBJRCl: Operestionsl Report -~ Lessons lLearned
for Querterly Period Ending 3% Jenuery 1968

& service club lztrine facility, e weter well fill st-nd with mounted
500 bbl bolted steel tenk, four 20' x 150! Pescoe open storage sheds, a
75' x 215" henger, and a 40' x 70' generel's mess. The eerthmoving ple-
toon completed epproximetely four miles of 40' width roads with support-
ing drainege ditches ond 2lso pleced base course metericl on 2 80' x 250!
runway extension, & 80! x 1,250' runw:y extension, two 40! x 325! con-
necting texiweys, ¢ 20' x 950' section of the north psrking remp, end e
250" x LOO' section of the south perking remp. The EM pletoon clso mein-
teined 7.1 km of locel rords., Compeny C continued to operete e batch
plant, prefesb yard, end 2 pit (lsterite). The following is 2 summery of
C Compeny's construction effort for the reporting period:

() Total menhours expended on projects: 85,050
(b) Totel equipment hours expended: 16,407

(c) Cubic yards of concrete plzced: 1,394

(d) Cubic yzrds of lrterite heuled: 55,959

(e) Squere fect of buildings constructed: 51,972
(f) Cubic yzrds of bese course hruleds 17,500
(g) Cubic yezrds of bzse course sprecd: 16,670
(h) Tons of plent mix esphslt heuled: 10,670

(4) During the reporting period, D Compsny phesed out of
the construction effort in Beer Cot end committed totel effort to the
Long Thenh North zirfield. Before leaving Beoer Cet, D Compeny completed
2 40' x 100' Pescoe medicel warehouse, = weter well fill stned with 500
bbl bolted steel tenk end 30 miles of primery end secondrry electricel
distribution system for the Thei centonment arez. Horizontel construc—
tion begen on the south remp of the Long Thenh airfield while verticel
construction begen in support of the 210th Avietion Bettzlion (Combet ),
12,000 meters of concertine entenglement were empleced, 2,600 meters of
ezrth berm were conestructed, snd 12 tecticzl bunkers were constructed,
Construction wes completed on 2 500 men mess hell, 2 1,900 squsre foot
bettalion herdguerters building, 2 20! x 102! S-4 wzrehouse, ¢ 23! x 72!
meintensnce shed, two 20! x 48' edministretion buildings, #nd & wrter
tower with 2 250 bbl bolted steel tenk. Projects stertcd but not com-
pleted zt the Long Thenh North eirfield zre the VIP terminel, 2 fire znd
cresh stetion, closcd storage w-rehouse, end e 175' x 190' ezircraft hen-
ger. Compzny D zlso beceme involved in the LOC upgrede progrem, A 60!
stenderd MACV bridge wes constructed st Cau Dong Mon (YS 130899) replec~
ing the existing bailey bridge. The foilowing is e summary of D Com-
psny's construction effort during the period:

8
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SUBJECT: Operetionsl Report - Lessans Learned
for Querterly Period ¥Ending 31 Jenuery 1968

(2) Totel menhours expended: 854,105

(v) Tots\l equipment hours expended: 15,204

(¢) Totel cubic yards of concrete pleced: 604

(@) Totel cubic yards of lrterite hsuled: 61,198

(e) Squzre feet of buildings constructed: 34,836

d. Base Development Operstions:

(1) Bear Cet (Camp Mertin Cox) 2nd the Long Thanh North
base development projects heve been progressing very repidly. The pre-
sent bzse development office consists of two NCOs znd one EM. 4n officer
from the S-3 section hes been appointed to supervise end coordinete sctiv-
ities. Construction hes been cyclically hempered due to the lzck of such
materiels 2s plywood, masonite, convienence outlets, znd weztherheads.

(2) The Bear Cat - Long Thenh North power distribution sys-
tem hes been designed end is now in the initizl construction steges. By
the time the distribution system is completed, 211 existing electricel
deficiencies (mrteriel shortege) should be corrected thus 2llaving all
fecilities to be comnected to the system.

(3) With the help of engineer technicel supervision, units
heve completed the following fecilities in the Bear Cet and Long Thenh
North areezs:

Besr Cet:

DbLSCRIPTION FAC CODE  AUTH SF SF CONSTRUCTLLD SF CONSTRUCT-.D
THIS PERIOD T0 DATE

Mtr Rep 214.10 102,822 9,470 21,590
EM Housing 722.10 1,077,720 102,118 454,388
BOQ 724.10 135,850 42,036 76,416
Hg/Unit Sply 610.16 111,360 34,536 68,608
Chzpel 740.18 3,200 2,280 .
Chap/Thester  740.77 33,262 2,280 2,280
Bn Ha 610. 14 24,1480 : 27,8L0
Bg Hg 610.17 5,760 2,700
EM Cluwb 740.68 31,376 13,170
NCO Club Th0. 47 17,864 4,750

Long Thenh North
EM Housing 722.10 59,780 11,520 4h, 160
BOQ 724.10 21,600 14,160 18,480

9
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SUBJECT: Cperetionel Report - lessons Learned

for Querterly Period Ending 31 Jenuary 1968

(4) The Base Development Office hzs turned over to the sub
aree real esteste brench 480 buildings, hes in the process of turn over

161, a)ni has 138 edditionel under cmstruction (Bcar Cat and Long Thenh
North).

e. The 67th Engineer Compeny (D7) wes detazched from the 93d
Enginecr Battelion (Const) on 26 November 1967 2nd stzched to the 36th
Engineer Bettzlion (Const). During the less then one mormth with the
bettalion, the company continued to opercte the Bf Rie blast rock quarry
end to heul blest rock tc¢ reise the grede fo the Co Mey Causeway (Coord=-
inetes ¥S 3754) and to widen QL 15 south of Be Ria,

f. TIree Crusher Detachment:

(1) The United Stetes Army Engincer Detechment (Tree Crush-
er)(Provisionel) was stisched to the 93d Engineer Battelion (Const) for
evelurtion on 1 November 1967 with operational control essigned to the
9th Infentry Division. Immediate ection wes teken to bring the detech-
ment up to strength end to submit e proposed Teble of Distribution end
Allowence for the detechment. Since thet time, ths battszlion hes hed
the mission of performing engineer evelustims of the tree crushers in
different types of terrain end under verious conditions. A copy of the
evaluetion end ¢ supplementery report ere enclosed (See Annex A). The
tree crushers heve cleered & totzl of 1,290 scres of wooded ares since
being etteched to the 93d Engineer Bettelion (Const). Oversll, the bree
erushers heve proven to be very effective in cleering #rees in the 9th
Infentry Division AO thet hed been enemy strongholds for many years.

(2) On 28 Jenuery 1968, suthority to request wespons for
the detzchment was received. No other equipment hes been euthorized.

8. ITreining:

(1) OJT/MOS training hes, ss in the pest, been continuous
end deily.

{2) Religious treining in the form of services end cherac-
ter guidence continued on e reguler bzsis for those personnel in the
bese camp end, &s fer as possible, for troops on outlying operstions.

(3) A class on SPOTREPS end cesuelty reporting wes given
to selected headquerters personnel.

(4) A deily progrem wes initiested with help of the 9th In-
fentry Llvision's Old Relieble Academy whereby five personnel from the
bettelion received treining on the M-16 rifls, The scope of the cless
included zeroing the wezpon, cére and clesning of the rifle, nomenclature,
end & quick resction course,
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SUBJECT: Operetionel Report - Lessons Learned

for Quarterly Period Ending 31 Jenuary 1968

(5) The bettslion continued emphasis on 2 daily job site
safety telks on safety problems peculiszr to thet job on that perticuler
dey end sefety discussions with drivers during the scheduled preopere-

tion meintenance period.

(6) A1l incoming personnel now receive ¢ one day oriente-
tion on such selected subjects 2s mines #rd booby treps, Viet Cong tace
tics and techniques, security, e#nd sentry duty, POW znd deteinee hendling,
convoy procedures, end immedirte sction drills.

(7) A formsl progrem for treining NCOs is now pzrt of the
battelion trzining schedule. Any NCO or prospective NCO desiring to oo~
tzin the treining is sent to a one week course conducted by the 9th In-
fentry Division's 0ld Relieble Acedemy. The NCO course covers such sub-
jects s leadership, mines ~nd booby treps, tectics, sad petrolling.

The finel phese of treining is e 24 hour reconmeisaence petrol in the
vicinity of Besr Cet. Eight personnel hsve volunteered znd perticipsted

¢s time permitted.

(8) The curremt bsttslion treining includes £ mendatory
‘treining program covering the Geneve Convention, militery justice (Off
end WO), psychological werfere, szfety, Code of Conduct, civil affeairs,
SAkDA, safeguarding defense informetion, counterinsurgency, end counter-
guerille trzining, survivel, escepe end evesion, ermed fsrces censorship,
CBR treining and ges chember exercise, clendestine surveillence and lis~
tening devicer, field sanitation, materizl resdiness, supply economy,
Vietnem relztions, sentry duty, preventing heet injuries, znd mep resd-
ing; edjustment of artillary fire (Officers #nd NCOs) end M-16 treining.
Commenders time is eveilable each week for the conduct. of treining.
Only the ges chrmber exercise end M-14 training is controlled st battel-
ion level. Commend informefion is given weekly.

h. The Long Thenh North sirfield is probebly one of the out-
stending exemples of qurlity ezrthwork in Vietnem. Constent moisture
sampling, grede control, end regulction of 1ift thickness essured proper
compzction of the lesterite sub-bsse meteriel, Both Californie Bearing
Retio end Modified LASHO testing were conducted constently during the
compaction of {he sub-brse. During the compzction uf bese course, qual-
ity wes insured by constent control of grede, moisture, modified AASHO
density, smoothness, srd porosity. One survey end one soil term wes
employed full time on the control of the airfield eerthwork.

5. LOGISTICS:
2. S-4 Operctions: During the period, the volume of construc-
tion moteriels hzndled continued to incre:se,
boerd feet of lumber were issued to self-help ¢nd bettzlion projects.

11

On pezk deys, over 250,000.
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BGFB-X0 ‘ 1L, Februsry 1968
SUBJLCT: Operationsl Report - Lessons Leerned
for Querterly Period Ending 31 Jenuery 1968

The sveilebility of some items remonined criticzl; however, s the bettel-
ion completed its first helf yeer in country, the results of prior plen~
ninrg begrn to b felt. Items ordered soon zfter errivel, which were not
eveileble st thet time, heve begun to errive, Stockzge levels of many
items are such tizt projects cen proceed smoothly despite the cyelic
eveilebility of re-stockege meteriels. Project progremming hes not gl
lowed for meterizl procrrement lead time.

b. LOC Program: During the month of November, the bettzlimm
roceived the mission to design end construct five bridges over the next
gix months, Stockzsge levels of bridge meterizls such as steel stringers
end lerge timbers eveileble in depot were not sufficient to meet the
needs of tre LOC upgrade progrems. Meny problems were encountered be-
cruge of insufficient quentities of meteriels, Stringers for the Ceu
Dong Mon bridge hed to be shipped from Vung Teu. Aveilability of other
meterials hss berely kept aheed of scheduled construction.

¢, CM-SH: The effectiveness of the CM-SH (Construction Meter-
jal ~ Specisl Hendling) method of obteining criticelly short meteriels
began to be felt during the period. Ixperience to dete indicetes thet
the system is not effective for ordering common items. In most ceses,
the comnon items become eveilrble in the supply system before the CM-SH
shipment arrives., The system, however, is 2n extremcly effective meens
of getting construction m=teriels which are not stocked in the Army Sup-
ply System. Items such.es refined electricel equipment would heve tc be
individuelly procurred if the CM-SH system wes not in effect.

d. Trepsportetion Support: The increase in the quantity of
construction mrterizls used by the bettelion h:s mede it necessery to
rely on trensportstion from outside sources. Support by the 573d Flost
Bridge Compeny hes been excellent., Without outside support, the bzttel-
ion would not heave been eble to meet its commitments.

e. Vietnemese Leborers: The S-4 section employs 14 locel ne=-
tionels, Eleven (11) ere used s common lzbor, nine (9), assisting in
+he hendiing of meteriels in the cless IV yerd end five (5), in thc were-
house. Three (3), personnel hrve rcceived on-the-job treining, cre 2s a
cign printer end two £s clerk-typists. Utilizetion of locel netionals
h7s grertly incrersed the cepebility of the S-4 section.

6. TFORCEH DRVELOPMuNT: A proposed Teble of Distribution end Allow-
ences for the United States Army Engineer Detcchment (Tree Crusher)(Pro-
vision21l) wes submitted during the period end wes enclosed es pert of
the tzcticel crusher eveluetion (See Annex A).

7. COMMAND MANAGEMENT :

12
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EGFB-X0 14 Februery 1968
SUBJLCT: Oper:stionsl Report - Lessons Learned
for Querterly Periovd Ending 31 Jenwery 1968

2. The bettelion's commend men2gement inspections contir 4 to
provide not only & mesns of enelyzing £nd comparing the sress . mess,
supply operetions, meintenence operrtions, construction menagemint, end
administrstion, sevings progrzm, s#fety progrsm, znd reenlistment but
provided en incentive for compzny competition for Best Compeny of the
Month zs well.

b. Roedside technicel inspections of vehicles provided en wee
curste indicrtor of the bettelion's meintensnce progrsm snd pointed out
those msintenence erees requiring commend ettention end correction,

c. Competition for Engineer Soldier, Mechenic, Operator, Sol-
dier, end Specielist Five of the month provided en incentive for MOS pro-
ficiency end knowledge of genercsl militery subjects.

d. In addition to the scheduled monthly inspections, the Bat~
tzlion Commender end steff choose selected eress for spot checks to ine-
sure the efficient functioning of the orgenization.

8., INSPLCTOR GENERAL:

eg. The AGI of the 93d Engineer Bettzlimn (Const) is scheduled
for 16 fipril 1968.

b. & courtcsy inspection wes conducted by 34th Engineer Group
(Const) from 22 to 26 Jenuery 1968, The teem fe¢lt thet the bettelion
wes well prepered for the forthcoming AGI.

9. INFORMATION: During the reporting period, £ totel of sixty-two
(62) public informztion stories were written end e totel of four hundred
eighty-seven (487) Home Town News Relezses, most of them with pictures,
were turned into higher heedquerters. About twenty (20) taped personnel
interviews were mede for home town redio relesse., One aree of the bet-
t2lion ectivities thet received perticuler sttention wze the operction
of the tecticel tree crushers, Meny articles hfve eppezred in locel mil-~
itery newspspers. Representetives from Life Megezine and ell three me jor
TV/redio networks gethered meterisl for stories on the tree crushers.

10, GIVIC ACTION:

. Qivic ection projects during the period included an zddition
to the dispensery in Long Thenh, e concrete ped for the Thai Loc cless-
room, &nd sppraximetely 8,000 boerd feet of screp lumber gethered far the
Long Thenh area. Over 1,700 pounds of clothing, soep, &nd cendy were de-
livered to needy femilies in Long Thanh. ilso, sewing sets heve been de-
livered to two schools in Long Thanh,

13
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SUBJECT: Operstionel Report - Lessons Leerned
for Querterly Period Ending 31 Januery 1968

b. Medicel civic ection in the form of weekly MEDCAP visits to
outlying villeges hes provided trestment for over 1,000 citizens. The
bettelion dispensery continues to provide trestment to 4 or 5 civilions
ceci dey. The bett lion surgeon hes initicted e bi-weekly sick cell in
the edditlon to the dispensery in Long Thenh.

11,  MAINTNANCL:

e, The bettelion continues to enjoy & low desdline rete, The
14 hours of supervised deily meintenence, monthly inspections, rosdside
spot checks £nd egbove ell, dedicated meintensnce personnel meke this pos-
sible.

b. An inordinete emount of meintenrnce personnel time is spent
on perts procurement. Continued lisison with supporting meintencnce
units hes gleened the meximum support eveilsble, The me jor source of
prrts is the cannibelizztion point end friends, Continued comend em~
phesis is pleced on proper utilizetion of the perts request system before
ooteining perts from other sources.

SECTION 2, PART I: OBSERVATIONS (LiSSONS LEABRNKD)

1. PERSONNEL: None
2. OFERATIONS:
g, Item: Leterite boulders.

Discussion: One obstrcle in the efficient operstion of 2
leterite pit wes the presence of laterite boulders, They were so herd
that the cutting edge of a screper tended to slide over them. Ripping
them with & ripper dozer proved to be unsetisfactory beceuse the boulders
would just roll out of the ground.

Observetion: The beck ripper teecth on ¢ ciozer blede were
lowered znd used to rip the boulders. The blade tended to hold the
boulder in the ground ceusing it to crumble instezd of 291lling out of
the ground.

b. Item: PFinishing znd plrcing concrete eround door trecks,
Discussion: When plrcing door trscks for lzrge henger doors
or zny lerge sliding doors, there is 2lweys the problem of edging the

concrete eround eszch treck, Since both sides of 2zch treck lrve to be
edged, mony menhours ere required to 2ccomplish the tesk.
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SUBJECT: Operstioncl Report - Lessons Leerned
for Querterly Period Ending 31 Jenuery 1968

) Obscrvation: The solution to the problem is to ettech smell
triagngular shsped strips of lumber directly to the form that is pleced
over the track., The strips cen be cut on ¢ Dewslt sew end put in plece
with smell finishing n-=ils.

ATTACHED STRIP - ° ,\ N\ VFORM *\ ‘\\i . <~ ATTACHED STRIP
- HE " * - \\ o, ., ! é.“‘/‘

P S N\ ,\/" N- N
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¢. Item: Impect consideretions in revetment design.

. Disoussion: Often in the design of revetments, one import-
ant strength factor is not given enough considerztion. The factor is im=-
pect. The revetrents ere designed to withstend the soil pressure, but
are not designed to withstznd the impesct of the initiel filling.

Observetion: The solution to the impeet problem while fil-
ling revetments is first to slightly over-design the revetment znd second-
1y, provide simple, temporery braces during filling operations. Acdition-
elly, the filling should be well supervised &nd controlled to minimize
lerge quentities of fill from being dumped in st cne time.

s

s d. Item: Methods to zid heuling lerge volumes of concrete long
distences.
Discussion: It hzs been found thet hzuling concrete epprox-

imetely 8 kilometers from g betch plent in 5 ton dump trucks crected pro-
blems of segregetion end concrete sticking to the inside of the truck

beds.

A

SR

Observetion: To zvoid segregetion of concrete over long
heul distences, instruct drivers to drive slowly over bumps eénd to shut
off their engine et forced stops. The coancrete ¢sn be kept from sticking
to the sides of the truck by lining the truck bed with T-17 membrene or

gy e

‘ scrzp cenves, Lining the dump bed elso overcomes the effect of segrege-
g tion by e)lowing the entire lozd to be dumped et one time.

’ e. Item: Utilizing 290M scrrpers to »lzce bese course neterizl.
? Discussion: When the job of plecing bese course first be-,
&, gen, the bese course meteriel wes heuled by five ton dump trucks, dumped,
erd then greded. A problem resulted when the fines in the besse couase

J- meterisl begen to sepsrete from the lsrger meteriel, Segregetiom beceme
&f en even bigger problem when the materizl wes greded,
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EGFB-X0 14 Februsry 1968

SUBJECT: Operstionsl Report - Lessons Leerned
for Querterly Period Ending 31 Jenuery 1968

Observetion: The problem wes solved by plreing the bese
course meterizl with 2 290M screper. A uniforn lsyer wes pleced thus
requiring & minimum smount of greding. The fines did not sepsrete be-
ceuse the metericl did not require s much hendling. Decreesing the
segrestion of the fine mrteriel mede it essier to obtein the required
densities =md CBR values.,

f. Item: Soils semple.

Discussion: Wide fluctuztions in AiSHO Modified density in
e section of fill which was compacted et the semc moisture coentent with
the seme compective effort presented problems to the soils anslysts.,

Observetion: One possible enswer is thet even from one
wrteriel scurce or pit considereble veriestion in meterizl is to be ex-
pected. It is mendetory thet representetive semples of 211 meteriels
used ere tested for meximum dry unit welght end optlnmm moisture. A
portion of eech semple should be placed in e gless jer end OMC erd mexi-
mum dry unit weight indiceted for field comperison with the in situ
meterial so thrt proper comprction c¢ontrol cen be meintrined.

g. Item: Plumbing & LO' x 96' Pzscoe building.

Discussion: Two 40! x 96! Pascoe buildings w.re erccted
side by side for use &s £ warchouse, If handled properly, the Pescoe
type werchouse is eczsily constructed. The most importent phese in the
construction is meking sure the building is plumb, Otherwise, the perts
will not fit properly czusing trouble throurhout the constructim.

(bservation: By instelling the swey breccs end plurbing
two end beems on esch end of the building, it wes poseible to plumb the
rest of the building by putting on the purlins, Once the purlins were
in plece, the rest of the building wes plumb.

h. Item: Construction of towers,

Discussicn: A L5!' high control tower wes completely essem=
blcd on its wide on the jround rsther then employing normr1l verticel con-
structim. The entire sructure wzs then hoisted into its position on
concrete fuoters,

Observetion: The mein adventeges to constructing & 45!
tower on its side on the ground snd then reising it into plece were the
nunber of menhours seved, the eezse of construction, £nd the absence of
hezerdous climbing enJ overhezd work. This method of construction
helved the effort expended on = similer tower erected in the convention~

el menner.
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SUBJLCT: Operztional Report - Lessons Leerned
for Querterly Period Ending 31 Jenuery 1968

1. Item: Storing of steel.

Discussion: Steel members pleced in open storege -for long
periads of time have 2 tendency to werp if not stored properly.
i warped members ceuse meny problems when they zre put. into place.

Obscrvation: When storing lsrge stecl members in the open,

- special consideration should be given to the locztion, surface, end
length of the storege erez. The storege cree should be 28 level £s pog=
sible., Differently shesped steel members should not be stecked together,

otherwise the stecl will warp.

. j. Item: An improved method for the development of e laterite
: pit. ’

Discussion: Due to the irregularities of leterite deposits,
the use of the earth euger to drill rendom test holes end me2ss overburden
stripping on the basis of the tcst holes often results in an inefficient
development of 2 leterite pit.

Observetion: With zn intelligent eveluetion of smell,
stripped sections end ¢ grid of test holes, an efficient leterite pit
cen be opened without westing man end equipment hours stripping nam- .
profiteble eress. The proper steps in the development of # lsterite pit
. ere zs follows: First, drill test holes in the leterite from the grid
: pettern end strip 2 smell eree down tc the lcterite., After e smell erea
is stripped, drill znother test hole to determine the depth of the leter-
ite leyer. Thirdly, when en zree of good thick leterite is encountered,
exptrd the aree by smzll strips following the pctterr. indiceted by the
test grid. When the lsterite leyer extends below the overburden fer
enough so it is not profitebles to continue strlppmg, begin 2 seerch for
.#terite closer vc the surfzcc. When laterite &s found close to the sur-
face, stert the stripping procedure &gein (sm.-_l.l arces et & time).

A T
T

k. Item: Forms for concrete veds.

Discussion: Using metzl forms to pour concrete p:ds soms-
tires vroved to be unsetisfectory beczuse of the weight of the forms end
beceuse the stendard depth of the forms wes not sufficiemt. The problem
wes solved by using forms built from 2" x 6"s end 2" x 8"s braced with 2
trienguler block. Holes were drilled through the bottom plate end lerge
bolts or drift »ins were driven through the holes to hold the form in
plece, The holes in the side of the form thet wes not plzced zgeinst
the ground were used as receptacles for reinforcing bers used in con-
struction joints., Different th:clmesses were also ocbteined depemiing on

which side of the form wes plcced »geinst the ground,
17
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EGFE-XO 14 Pebrusyy 1968
SUBJECT: Operestionel Report -~ Lessons Learned
for Querterly Period Ending 31 Jenuery 1968

Ovservetion: Concrete fams mede from two different sizes
of lumber heve proven to be more setisfectory then metzl forms. The
woodsn forms were completely reuseble, weighed much less then metsl
form:s, end werc much essier to level #nd line up. Feds of different
thicmesses werc elso poured using the szme form.
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1. Item: Hand choking of bese course with leterite.

Discussion: S cificr«.tlons for bese course meterizl require
thet the meterial size be 13" minus. The actusl 14" minus msterizl con-
teined mony long pieces thet were bigger then 13" thus meking it difficult
to grade the meterial, During finel greding, meny smell esreas thet did
not have eny fines were creeted. The arces where the fines seperstcd
from the lerger matcriel were hend choked with laterite and then compecet-
ed. Csre hed to be axerciscd so thet too much lzterite wes not used.

Any ecxcess leterite dried out end buceme unsuitsble to receive peving
end also chenged the grzde of the bzse course.

Obscrvetion: In lesying bzse course meteriel, smell arees
where segregetion occurs cen be fixed by hend chok:.ng with leterite or
some other suiteble meterisl., Hend choking requires much less tiwe then
trying to re-do en entire erc¢e in order to eliminete smell arezs where
fines hrve scgregeted. This method should not be used during the monsoon
seeson due to leteritds propensity to '"bulk" when sstursted,

m. Item: Curing period for e RC 800 end diesel mixture.

Discussion: In prepering a2n eree covered with bese course
for esphalt, & mixture of RC 800 end diesel of varying proportions wes
used »s 2 prime cozt, Once the prime cozt wes leid, it hed to cure for
et least 24 hours. If esphelt wezs placed before the prime coct c.ved,
the diesel in the RC 800 and diesel mixture penetrsted the esphele and
broke it down. In ceses where RC 800 wrs used without diesel, the curing
period wes increased to 72 hours.

Observetion: Allow sufficient curing time for the prime

coet in asphslt operstions to cure so thet the prime cost won't bleed
through the esphelt ceusing it te ve broken down.

18
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\ EGFB-XO0 14, Februsry 1968
'7 SUBJLCT: Operstionsl Report - Tessons Leerned
for Querterly Period Eding 31 Jenuery 1968

n. Item: Placing pipes in concrete.

Discussion: A recent recquirement czlled for eight foot
verticel lengths of 2" cest iron pipe to be pleced in e conerete ped, A
ms jor problem developed when it ceme time to put the pipes in, plumb them,
end keep them plumb while the pad wes being poured.

3 - Observetion: The problom of setting eight foot lengths of

t : pipe in & concrete paed end keeping them plumb while pouring the ped wes
solved by plecing 2 4" nipple connected to & 2" coupling in the ped. The

. oight foot sections werc then screwed into the couplings, Greese wes

' pleccd inside the coupling to prevent concrete from getting into the

thresds,

o. Item: Preperetion of an existing p--ement for nuw pevement.

& i

Discussion: When prepering #n existing prvement for 2 new
extension, the old prvement hrd to be first cut off end then clezned up.
: An eir compressor wes originelly used to cut off the existing pevement,
However, then en eir compressor wes not eveileblc, it beceme necess:cry
to develop ¢ new method for trimming the cxisting pevement.

6f ¢n existing pevement wrs to first remove 11 but one of the tceth from
¢ greder end then use the remeining tooth to trim off the pavement. The
Jjob w=s completcd by using the edge of the drum of &€ 10 ton roller to

trim eway /ny loose ends,

# ' Observztion: An expediont method for trimming off the erd

P

p. Item: Utilizetion of & string line for determinstion -of
finFl gredc on bese course.

Discussion: The tolerznce on the finrl grede of & compzcted
bese materiel wes plus or minus .015 feet. rxcessive survey stikes com~
plicrted working the alreedy difficult-to-work bese meterizl., It-w:s,
therefore, necessery to esteblish ¢ procedure whereby the tolerence could

be met.
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] : Ooservetion: Survey stekes were pleced st 50 intervels

: end 2 merk 4" ebove grede wrs plrced on ezch steke, The finel grede wes
checked by stretching & string between survey stzkes snd messuring the
distance from the merk on the stske to the bese course, When the dis~-
tence between the merk on the stzke end bese course equelled 4%, the

bzse course wes et the proper grede,
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q. Items Bese course test strips.
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EGFB-XO0 14 Februzry 1968-
SUBJLCT: Operrtionsl Report - Lessons Leerncd
for Querterly Period Ending 31 Jenusry 1968

Discussion: Prior to beginning the ectuel placement of bese
course peteriel on 2n eirfield complex, three LO' x 100! test strips were
pleced. The purpose of the test strips wes to determine such items es
the optimum moisture content of the bese course meteriel, proper plecing
methods, end the best compection methods. The required density wss de~
termined to be the criticel fector in getting the finished be se’ course
meterie) to meect specificetions. Once the correct density w:s obteined,
it wes ezsy to get the required CBR velue.

Observetion: By utilizing test strips to determine the best
compective methods for bzse course rneteriel end the optimum moisture con-
tent of the bese course, meny minhours and equipmen. hours were saved
during the plecing of the brse course on the sirfield, Leboretory re~
sults were confirmed or edjusted es required. The triel end error method
for determining proper plecement techniques did not heve to be used where
the bsse course meteriel hed to meet specificetions, Instead, the triel
end error method wes used on the test strips. This also wes 2n excellent
treining vehicle for grader end roller operztors.

r. . Item: Concrete slsb at weter points.

Discussion: Despite constent reminders, customers end oper-
etors et fill stends would not properly close the shut-off velves. This
excess weter plus the treffic heevily rutted the roedwey end, &8 weter
eccumuleted, sub-bese feilure occured undernerth e2ch £3i11 etend,

Observetion: A 20' x 30! x 4" concrete pad sloped to drein
wes pleced undernesth the fill stends et w’ter points, The concrete prd
kept the ares from becoming muddy end eventuelly impesseble due to excess
weter £rom the f£ill tenk.

s, Item: Brzcing m fill stends.

Discussion: The horigontzl pipe on fill stends h2s been
found to receive en undue emount of sbuse by personnel’ using the £i11
stend. 1In seversl instences, the problem wrs solved by welding 2 pips
es & 45° brece betwecn the verticel pipe erd the horizontel pipe.
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14 Fcbruery 1968

w EGFB-X0
SUBJECT: Oper-tionsl Report - Lessons Leerned
for Querterly Period Ending 31 Jenwry 1968

3. TRAINING AND ORGANIZ.TION:

¢. Ttem: Rcfresher coursec on M=16 riflc.

Coe

) Discussion: Although most replzcements receive some train-~
ing on the M-16 riflc, it hes been notcd thrt ¢ refresher course is both
helpful and in some crses very necesscry. The refresher course covers

i such things ss zeroing end csre <mi clesning of the M-16,

Observetion: Refresher courses on the M-16 rifle heve pro-

ven to be worthwhile for replecements., The courses hrve zlso been bene-
ficirl to troops who deployed with the unit, but did nol heve extensive

M-16 treining.

b. Item: Z=Equipment for Tactierl Crusher Detschment.

Discussion: After preliminery work with z rough terrzin
end normrl 20 ton truck-mountcd crcme, it wes felt thet ¢ 40 ton crene
would be required for the dismentling znd rezsserbly of the tzcticel
crushers. However, it vies obvious thet £ 4O ton crene could not re-dily
be moved into the erecss where the crushers would be emplcyed.

Observztzon: A V¥-88 tenk rctriever proved the ider 1 combin-
etion of lifting ceprbility end mobility for efficicnt employment to dis-
mentle, resssemble, snd repeir the tezeticrsl crushers.

4. INTELLIGENCL:

£ IT v

¢. Item: Prescnece of Viet Counge

Discussion: It hes been noted thct there is ¢ defincte cor-
rcletion bitween the number of women #nd children observed in s villrge
end the presence of VC guerilles in the villege or surrounding er.o,
Generally spesking, the prescnce of meny women eénd children indicetes
thet VC troops fre not deployed in the esrce.

Lttt A

Observrtion: Whenever on 2 trip enywhere in Vietnam, be
especielly cerutious of rill~ges thrt zpreer to be deserted. A deserted
villrge is 2 good indiczticn thet VC treocps zrc nesrby,

B TS s

2 b, Item: Getting the word.

Discussion: Ir ¢ coordinst.d de¢fense with -everal units
providing defensive cfforts, therc were continusl problems in essuring
thet 211 items of friendly end enemy intelligence get to 211 elements of
the defense. This problem is perticulerly 7cute where all clemenhs are
not combst wnits end have underdeveloped 5-2 sections.
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-0 15 Februsry 1968
SuBJ:OT: Operstionel Report w:lessons Leerned
for Querterly Peériod Endir 31 Jenwry 1968

Obscrvetion: No complete solution is possible,. However,
problems cen be minimized by the overell responsible commmder insuring
thrt 211 informrtim is dissemineted through & deily briefing ind by
constant contect amoung elements betwecn mechings, Perticulerly impor-
tent is & constent updete on the locstidn of friendly petrols.

5. “LOGISTICS: None
6. MAINTENANCY:
e. Item: Bumper essembly on UD 69 entrenching machine,

viscussion: The bumper essembly on the UD 69 entrenching
mechine hes been torn sway from the mein freme when trying to extract
the wrchine from inundetcd or soft soil. Demege to the mechine is ¢
direct result of trying to extrzct it by ettzching & tow hook to the
hook on top of the bumper.

Observetion: The UD 69 entrenching mechine should be ex-
trectid from soft soil by stteching ¢ tow hook and esble to the tie down
brackets on the freme bihind the bumper. Never ettech the tow hook to
the top of the bumper.

b. Itsm: Push beems on D7E trector.

Discussion: During querry operstions, it wes noted thet
push bezms on D7 trcetors were being excessively worn. Tho ceuse of the
demege wes the continuous scrzping actim of the push beems egeinst the
blest rock while clezring querry shelves,

Observetion: The wearing of thé push besms wes grestly re-
duced by welding selvege cutting edges from ¢ motor greder to the sides
#nd bottom of the push beam,

c. ltem: ILunctte sssembly on towed pituminous distributor
(1ittleford Mfg.).

Discussion: When the Littleford towsd bituminous distribu-
tor wes received, it wes equipred with e 1/4 to 3/4 ton lunette sssembly.
Due to the weight of the loeded distributor, it wes necessery to pull it

with ¢ 2% ton truck. It wes, therefore, necessiry to modify the lunette

esserbly so thet it would fit ¢ 2% ton truck.

Observeticns A& heevy duty lunette essembly (2% to 5 ton
cepebility) should be used in plece of the stock lunétte. Thé lunette
should elso be positioned zpproximstcly 4 inches higher then the stock
lunette to ellow for the difference to the pintle of the towing vehicle,
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EGFB-X0 14, Februery 1968
SUBJLCT: Operetionel Report -~ Lessons Leerned
fer Querterly Period knding 31 Jenurry 1968

d. Xtem: Thrust beering on 5 ton dump truck.

Discussin: Ixperience hrs shewn thet the thrust besring
on 5 ton dump trucks hes not buen receiving the proper lubrigetion et
dopot or when it is disessembled. Insufficient lubrication hes ‘ceused
demege to the thrust berring end eventuelly loss of the clutch.

Observetion: A yeerly check of the thrust beering is needed
to preclude demege to the bearing beceuse of insufficient lubricciion.

e. Jtem: 5 ton flzt tires.

Discussion: Using twelve 5 ton dump trucks, the aversge
number of flet tires per dey wrs five. Chenging ¢ flet tire required on
the everege of 2 hours. The down time for the trucks during tire cheng-
ing wrs decrezsed by setting up e tire clenging stetims 4 2 to 3 men
detsil did nothing but chenge tires. The only time lost when & truck hed
e flet tire wrs the time required to tzke one tire off end put snother on.

£. Item: Tilt hydrrulic rem on D7E trector blede.

Discussion: The hydrculic lines on the tilt hyﬁreulic cylin-

der ere ersily demeged when opercting in » quarry or under heevy brush in
jungle conditions.

Cbservetion: Rotete the hydreulic rem 180° from the normel
position to minimize demr ge ccused by hervy brush end rock guerry oper~
etione.

g. Ituem: Winch cross ber on DTE tractor,

Discussion: Attempting to tow ¢ hezvy object or vehicle
by fe:. <% v g cable or chein to the winch cross b-r bends thecross ber
end in son- c¢rses mey demege the winch freme itself,

Ciservetion: Do not sttemrt to tow vehicles or heevy ob-
jects with the winch cross ber on the D7E trdctor., Towing should be
done with “he towing pintle since the cross ber wes designed a2s & stebi-
lizetion ber end does not hrve significaent strength to withstend hecvy
loeds,

1. Item: Removzl of winterizstion kit betteries from D7E
trectors in tropicel climeste,

Discussion: Mwo 12 volt brttcries ere pert of the D7E win-

terizetion kit used to boost sterting cepebility in cold climetes. The
cuxilizry power source is not required in tropicel climetes,
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EGFB-XO0 14 Pebruery. 1968
SUBJRCT: Oper:stional Report, - Lessons Leerned

for Querteriy Period Ending 31 Jenuery 1968

Observetion: By removing the two ewciiiary bectteries from
the bettery box prior to shipment of the D7Es to 2, tropicel climste, the
cost of the two unnecessary betteries cen be seved, (eppraximetely $174..00
sevings). The empty bettery bax cen then be utilized 2s # tool box or
eccessory contéiner.

i. Item: Engine mounting bolts, 5 ton dump truck.

;o Discussion: The left, front end resr engine mounting bolts
on 5 ton dump trucks have been found to be loose end in most cescs, ex-
cessively worn. lLoose mounting bolts ceuse crecked bell housings end/or
bolt sheer within the engine block. The mein cauuses of .the locse mount-
ing bolts ere the vibretioms of -the engine.end from opersting .on rough .
roeds,

Observetion: The engine mounting bolts ere not ezgily scem
or reeched znd often ere not checked for looseness by drivera. A pointed
vh.ck of these bolts shouid be made on © weekly besis to prevent demege
to the vehicle engine.

J. Item: CGClsrk 290M trector hood.

Discussion: ‘Tha hood mounting bolts on the 290M-trectar
continuously work loose ccusing demege to the hood, The czuse of the
problem is the intense¢ vibration crested through normel operztion of the

ewnet
Observetion: Dermege to 290M trector hoods ceused by ‘the

; ' hood mounting bolts becoming loose cen be reduced by welding e 1}" x 4"
X i/8" metel strep to the hood ad then bolting it to the redietor guerd,

SECTION 2. PART IT: RECOMENDATIONS: None
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BGF-0P (14 Feb 68) lst Ind MAJ Dorris/mrd/VT 2987
SUBJECT: Operational Report -~ Lessons Learned for Quarterly Period

Ending 31 January 1968
HQ, 34th Engineer Group (Const), APO 96291 21 Feb 68
TO: Commanding Genmeral, 20th Engr Bde, ATTN: AVBI-OPN, APO 96491

This headquarters concurs with the 93d Engineer Battalion's ORLL
subject to the following comment: Section I, paragraph 5¢c: Generally
the CM-SH procedure for chitaining materials has proven adequate.
Frequently this HQ has not received a copy of 1lith ICC MILSTRIP numbers
of CM-SH items; therefors, identification of the particular item. when it
arrives in-coumtry, with the right project, has, in some instzaces been
difficult,

FOR THE COMMANDER:

W C TOMSEN
Major, CE
Adjutant

Copies furnished:
2-ACSFCR DA
1-CC, 93d BEngr Bn
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AVBI-08 (14 Feb 68) 2nd Ind
SUBJECT: Operational Report - Lessons Learned for Quarterly Period
Fnding 31 Jamary 1968

DA, Headquarters, 20th Engineer Brigade, APO 96431 2 March 1968
T0: Coumsnding General, USARCV(P), ATTN:s AVCC-P&0, APO 96491

1. Forwarded for your information and action IAW USAECV(P) Reg 1-19,
dated 15 April 1907,

2. This headquarkers concurs with the ORLL sulmitted by the 95xd
Engineer Battalion and the comment in the firet indorsement.

CECIL D. CILARK
Mgjcr, CE
Adjutant

FOR THE COMMANDER:.
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AVCC-te&0 (27 Jeb 68) 3d Ind
SUbJuCT:  Cperational Iieyort-Lessons learned for wuarterly Feriod
Ending 31 January 1968

HoAL q.UA}{I‘}.'JL\S,)UI\III“:'.B STATSS andY SiGIhfusk CGAALD
VILTrAN (FulV), AFO 96491
15 mar 1968

TO: Comaanding General, United States Army Vietnam, ATTN: aVIIGC-DST,
AFC 96375

The attached ChLL, submitted by the 93rd Engr Bn (Const), has been
reviewed by thic headquarters and is considered adequate except as
follows:

Item concerning removal of winterization kit, Section 2, Fart I,
para 6h, page 23. Nonconcur. The batteries provide the extra amperage
for starting. The five part TM for the D7E tractor does not list these
batteries as part of the winterization kit.

FOR THE CCOMMAKDER:

RICHAKD B. BIRD
Captain, AGC
Assistant Adjutant .General
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AVHGC-DST (27 Feb 68) 4th Ind
SUBJECT: Operational Report -~ Lessons Learned for Qiarterly Period Ending

31 January 1968
HEADQUARTERS, US ARMY VIETNAM, APO San Francisco 963751 OMAR 1988

TO: Commander in Chief, United States Army, Pacific, ATIN: GPOP-DT,
AP0 96558

1. This headquarters has reviewed the QOperational Report-Lessons
Learned for the quarterly period ending 31 January 1968 from Headquarters,
93d Engineer Battalion (Const) (WD3WAA) as indoysed.

2. Concur with report as indorsed. Report is considered adequate.

3. A copy of this indorsement will be furnished to the reporting
unit through channels.

FOR THE COMMANDER:

CHA s
Major, A
A-ment Adjutant General

Copy furnished:
HQ, USAECV (P)
HQ, 93d Engr Bn

28




GPOP~DT (27 Feb $8) 5th Ind

SUBJECT:

Qperational Report of HQ, 93d Engr Bn (Const) for period

Ending 31 Jenuary 1968 (RCS CSFOR-65)

) TO:;

HQ, U8 Army, Pacific, APO San Francisco 96558 99 MAR 1968

Assistant Chief of Staff for Force Development, Department of the

Army, Washington, D. C. 20310

This headquarters has evaluated subject report and fcrwarding indorse-
ments and concurs in the report as indorsed.

FOR THE COMMANDER IN CHIEF:

29
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Asst AG
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CEPARTMENT OF THE ARMY
PY&ADQUARTERS, 93D ENGINEER BATTALION (COI\BT)
APO San Francisce 96370

TRANSPHISTIAN ~4CTICAL CRUSHER EVALUATION
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The Le Tourneau transphibiin tactical crushers arrived in Viet Nam on
27 July 1967 end were initially assigned to the 1st Logistical Command for test
and evaluations The transphibian crusher is a highly mobile vehicle approxi-
mately 60 feet long, 25 feet tall, 32 feot wide and weighing 9% tons., The
mission of the machine is to traverse and clear difficult terrain. Fhotograph
number 1 shows the tree crusher with the amphibien drums and photograph number
2 shows the land drum configuration,

On 9 November 1967, the Trac Crushing Detochment was attached to the 93rd
Engineer Battelion (Const) for tactical employmoent and further evaluation,
Operational control during this period wes given to the 9th Infantry Division,
while the responsibility for the cechnical and engineering evaluation restod
with the 93rd Engineor Batielion {(Const),

The remaining sections and annexes of this report are the engineer evalu~
ation of the entirc scope of tree crusher operations in Viet Nam and consoli-
dates the observations and 'opinions of the commanders and staff officecrs
involved in the employment (f the transphibian tactical crusher in a tactical
situation,
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Photograph #1 - (perimeter of Bearcat) Transphibian tactical tree crushers with
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II. PARAMETERS OF EVALUATIO).
A. Scope of Operation

1. Porsonnel and Equipment: The personnel and equipment of the
Tree Crusher Detachmont werc initially established wmder 1st Logisticai Command
and subsequently tronsferredto 20th Enginoer Brigedc. Upon their assignment to
the 93d Engincer Battaelion (Const), the detachment was augmented by eight per-
gonnel to bring its presont strength to 23 EM and onc officor (plus three. cive
ilian technical represcntativos). This augmentotion was made to insure that
sufficient operation, maintenance and administrative personnul were present to
- enable the detachment to conduct sustained operations. The proposea TDA is
included in this rcport undor Annex A. The Tree Crushor Detachment was attached
to Company A, the Engineer Equipmert ond Maintenance Company for the battaliom,
to insure that it was ~dequately supporteds One officer of the Battalion S=3
: gootion provided staff supervision of the dotachment tc handle logistical,
sccurity, and operational problems and the reporting system involved in the
detachment: operation and evaluation,

2+ Test Aroas:s Test areas wore chosen to afford the moximum number

of environments for the employmont of the tactical trac crushers while provid-

ing support to the 9th Infantry Divisiofi who oxcercised operational control of

tho machines, 4 trace of the work ereas is found on the following poge. Under
) the 18t Logistical Command, the TCD cleared 2,083 acres in the vieinity of Long
Binh, While under the 93a Engineor Battalioa (Const), ths crushers operated in
§ the following aroast Long Thanh North (550 acres cleared), &n Loi Woods (450
acres cleared), and the Mhon Trach (215 acres cleared).

3. Equipment Hours: Total oporational equipment hours for woth
machines during the peried 31 July 1967 to 15 December 1967 wers 156543

L. Maintenance Hours: Total maintenance hours of scheduled mainten-
ance, unscheduled maintenance, ond field modifications amounted to 4485, A

3
i detailed breokdown is contoined in Amnex €.

5. Instructioncl Hours: Total instructionsl hours amounted to 5816,

: with 622 of these devoted to classroom instruction, giving each man approximately

: 31 hours,

g,, B. Evaluation of Performonce

¥

% 1. PFoliage Types vs Rotes of Clearing:

g’ ae Heavy: UDExtremely heavy or dense folioge was not encoutered :
4 during the evaluation, Trees up to three feet in diamster which ranged up to

£

50 feet in height were sporsely distributed in the operationnl aros, but pre-
gsented little obstacle to the tree crusher., The boom is used to push against
the tree truck approximately twenty feot off the ground while one drum walks
up the trusk and forces the tree down to the ground. The usc of the bumper is
shown in photograph mmber 3, Trees of larger diameter probably require a
larger bumper apporatus. Many such large treocs c¢loscly spaced togethor would
pose o serious obstacle to the machines and force them to attack one tree at a

time moterially reducing tho crushing rate,
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Ref: Map. Joint Operations Grophic (iir) NC 48<7 Scale 1:250,000
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1« Long Binh - 2083 acros
2, Long Thonh North - 550 acres
’ 3. An Loi Woods - 450 acros

] Lo Nhon Trach - _215 acxros
3 ' Total: 3298 acres
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Photograph #3 - (Bear Cet perimeter) Bumper assembly used to push over
smell trees.
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be Modiun: Medium foliage is overcome by the tree crushors with \
oxcollont rosults, No hositation is perceptlble in the motion of the machincs
through tall brush, thickets, cnd trocsup to12 inches in diameter. Bothk the
dry land druns ond the amphibiaon drums work well in this foliage although the
land drums chop tho material into shorter lengths, The clecring rate for dry
land drums was approximately fouwr acres por machine~hour while tho awphibian
drums prodused approximately three acres por machine-hour, Trocs 6 to 8 inchos
in dianmeter are orushed ond broken into lengths of approximately six fect by
the tronsphibion drmms, Less complete eutting action is achioved by the land
drums unless the ground is very hard. Trces over cight inches arc eithor left
on top of the ground or are pushed into tho ground by tho weight of tho machine,
dopanding upon the soil conditions. TPhotograph 4 shows the machines moving
through medium torrain.

ce Light: Light foliege was clearcd at essontinlly the same rato
as modiunm foliege. Crushing in light foliasge creates a mat of grass and brush
underneath tho machine as shown in photograph 5. Thouzh insufficiont observe~
tion timo was available to permit an absolute judgement, docomposition of this
natorirl may In foet accelerate further growth. Fair results wero obiained by
burning light foliago aftor it was erushed but boforo decomposition had sct in
(Sec photograph 6 end 7), Tho grass and brush mat was offoctively destroyod,
but branches thickor thon two inches wero untoucheds The actual dotorrant
velue of the burning in terms of future growth could not be evoluated within
the time frame of tho test period, ’

2. Surface Corditions vs Rate of Clearing.

2e Tidol swoemp regions: Zvaluation of tidal swamp performance
vwas obtained in the tidel silt deposits of the Nhon Trach, The soil is o highly
saturatod silt. During high tide much of the area is awoshe Tho crusher cannot
oporate effectively in those arocs, even with amphibian drums. Water must bo
forced from the saturated soil up under the machine to float it forward until
it mires down again. Then the process mrst be repeateds The clearkng rosults
cre nogligible as thore is no recal surface against which the drums can work to
dostroy the folioge., With a doctormined offort, a machine could clear only 2 to
- oeras por dey. Vory hipgh fuel cousumption rates were oncountored, approx-
imotely twico tho rate oxporicnced cn other torrain. In opon water the machine
con move by paddling with its druas; although it is not rcadily mancuvercblo
duc to the offsot stooring mochanism. Plctures 8-11 show tho machines in this
swamp aroa,

b, Wot ground or marsh: Wet ground conditions pose no real prob-
lem to tho troc crushors unless tho subsoil is unstable or highly saturctoed,
4 marsh, or vegotated soft wot oarth with surface wator, can be traversed by
the crushor, The morc vogetation that is proscnt, the bottor the trafficability.
Most wot ground creas can be travorsed or cloarcd with little difficulty. One
proolem, however, lies in the inability to accurately detormine the condition
of the subeoil prior to employing the mochines due to the wido variation in
soils found in arcas of operation, In the arecas testod, visual inspection was
not sufficiont., As an oxample,photogrovh 12 shows the offect of thc drushers in
an arca which by visual inspection appearcd to be firm ond solid, Howevor, the
ground had a four inch, densely-compactod crust over a highly-saturated, low-
shoar-strength soil. The results are gravhically portrayed in photograph 13,




, Photograph #4 ~ (Boarcat perimtor) Trce crushers in ochelon., Machines work best
in a stoggered formation which also allows a back-up if ono
machine gets into a difficult arca.
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Photograph #5 = {Long Thonh North) Land drum configuration clearing light fol~
ieges Dirt clinging to land drums does not cause a probleom on
hard ground,
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Photograph #6 - (Long Thanh North) Area crushed by transphibian drums furthor
dofoliated by burning, Burning took place two wecks after

clearing.
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Photograph #7 - (Long Thanh North) Arca clcared by lend drums after burning.
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Photograph #8 ~ (Nhon Trach) Tacticol troe crusher in tidel Tlat region.
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Photograph #9 ~ Swaup chammel et low tide, Tree crushers are moving toward
banano, grove in background,
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Photograph #10-(Nhon Trach) TTC mencuvering in channcl, Crusher cloored swath
on the side of chonnel,
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Photogroph #11 - (Whon Trach) Resupply in swanp area, Note tow cable on rear
docle,
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Photograph #12 ~ (Ap Thenb Nguyen - W of Ceamp Castlo) Crust failure (Note

marsh orea in bockground),
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Fhotogroph #13 - (Ap Thanh Nguyon) Soil failurc continued until crusher worked

up on firmer soll,
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T™ho orust shoared duo to tho weight of tho machine, and wntil dry soil started
to bo pushed undor tho drums, the machize was vneble to got o good bite with its
drunse A similor fallure is siown 3a photogreph 14e Even under fairly sotur-
ated conditions, a cleoaring roto of 1.5 acrcs por machino-hour can be maintained.
The dry land drums are not foasible for oporetion in or near wet ground; the
blades on tho drum bocome pocked with mud end spin holplessly. This situation
is oggrevatod by the tail-hoavy weight distribution.

ce Dry Hardstard: Dry hardstond cormprised tho majority of the

opstational avcas. The ciushers oparaced In on inmurcssive manner and cleared
32-foot ewvaths throvgl the laadscone n o o2y warwrere Land drums ocon be used
to advantsge in thie *ype of terraiz, but axe not forsidlo if wet areas might bo
encountercd, The oontirast ia decsig: ig showm on plictograph 15, The tree crush-
ers effoctivcly destruy tho foliags on onc pass, cnd it is not noncssery to ro-do
or ovorlap proviously cloored arecs, The full rotc off clearing is doveloped ond
meintained on this type of soil (3 acres/machine~hour with amphibian drums and 4
goros/mockire~hour with dry land drums).

3« Techniques of Using Equipmont in Voried Terrain,

as Ravines: Ravines were encounterced with slopes up to forty
dogroes in the An Loi Woods operaticnel orea, The bost moethods of tackling such
arecee is ¢ cut clong tho betiom of the roviane wizh the first cute Onece the
deopest rart of th: "' has pecn pirpointed; the mus’¥nes work up and down tho
sides of the "V", Tho mactino is cupablc of climbing slopes up to forty dogroos
basod on operations in this area, Tests were not made en stecper slopos,

be. River Banks: River banks rcquirs coreful entry and exit tech-
niques, The best method is to entor the river with onc drum first, then drive
in tho machine and swim to the opposite side., In most cases, it is best to oxit
with the rear drum first, as the tug asscrbly gives good traction on the river
bank. Problcns are encountercd horc if tho soil has little shear resistence and
erumbles away under the drum (sec picture 14). Genorally, if this occurs,
anothor approach must bo found which offers a firmer footing,

¢, Hardstand fLreas: Hordstand arcas lend themselves to o block
or triengle cub where tho machines ecut on outline of the work area and then
operate within tnis cut, with one machine following the other at a distance of
approxiuntely 50 metors. 4in "L¥ shopod cut with one machine working each leg
is giso effactive if sccurity is not a problem.

4e Forformance in Insoccurc irces: Porformonce in insecurc arcas doos
not matorially effoct the cloaring rate of the tree erushers if adequato sccurity
and rosupply means are availeblc, For distont or undeveloped areas, a holicopter
is cssential to effoct timoly resupply of Class I, III and to rotate porsonncl,
If tho socurity or rosupply mcens are less than adequate, the eleering rate of
tho troe crushers is correspondingly docrcased, During the testing poriod,
goveral hours were lost each woek 2s ¢ rosult of requirements of the particular
socurity forco. It wes foumd noccssary to dig erplacoments in the daylifht, or
thot 2 largor force would heve beon reguired in ordsr o continue movemont after
dark through some arees, Implozacny ol security is discussed in paragraph C 2.
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Photograph #14 - iFdge of Tong Thomk Nowth rubber plentetion) Soil failure
wrevenied drans from coteining suliicient bite to olimb oub
of stroaiie
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Photorreph #15 ~ {Cnap Castle) Tree crusher undergoing chonge from amphibian
arais to land druas. Change-over tekes from 18-24 hours.
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5. Porformonco ns Affottod by Extonded Oporations: Extonded oporations
have little offoct on the eloaring rate of the tree crushers wnless tactienl or
torrein conditions provonted maintenonce cquipment from roaching the machines for
tho wookly maintenomco poricdes Jdditionnlly, cross-country navigation prosonts
a problem in oxtondod oporaticens, but this can bo solved by using smoko or flares
to guido tho machines, Tho installation of & shock-resistant compass might be
advisable if oxtonded oporations in romoto, unpopulated arcas arc anticipated.
Tho basic design of the machine ond the simplicity of its operation lond thome
solvos to trouble-frec oporation at long distancos from home baso, The tosting
poriod with tho 93d Enginnor Battalion {Conast) has showun the many cdvantogos to
be found when working wath nochines that hovo no hydreavlic lines to fail or
transnissions and power trzins to bho overstressed. Initially probiims were en~
countored with the drive pinions ond tlie cooling of tho gonerators, but no rceont
problons have been oxporienced, Spocific probloms arc coverod in dotail in the
naintonenee annox,

6. 42ditional Equipmont: Tho rake attachmont was not owvaluatod as it
could only bo used in conjuwction with tho land drums, Based on in-country con-
ditlons, this accossory does not appear to bo useful, espccially eince it can
bo mounted only with land drums,

C» Soecurity and Control

1. The offects of enemy action upon the tacticcl erushors connot be
fully ovaluated, Up to this point only sovon rounds of suall arms fire have
struck tho machinos, although ono attonpt was mada to hit it with an RFG round
which dotonated promoturcly on o trces Six rounds of a small ecatibor struck
tho druns ond loft only small nicks, and oro round chipped tho resistent glase
on the deiver!s comportmont but did not penctrate, Encmy bunkers and tunnels
hevs boon offectivoly dostroyed br the tacticel crushers as a rosult of the
action of the drmums and tho machine's weight.

2. Type of Security fnr Vorious Typos of Foliage and Surface Conditionss
Tho inheront mission of the troe crushor to clear wilderness mokes tho problem of
jecurity o difficult ono. Rogardless of the conditions, there is & definite need
for both passive and active security if full protection is to be afforded, Merely
posting security in the immediate vicinity of the crushers is incdoquate. Lrea
cloaring prosents logs of a problom then trace clearing in that a defeneive per-
inctor can bo established ~nd manned, whorecs clearing o trace roguires ovory=-
onoc to be on tho move, Tho Loat mothod of securing an area to bo cleared is to
have tho machines maka an initial cut outlining the arca or a portion of the arca
in which they plan to work. Sceurity con be vosted at the cormors of this arecao,
while the crushoes work on the inside of tho perimector trace. The security can
cither pull in with the decrcasing area to bo aloarcd, or remain on the outcrmost
odges of the cut, Hoavy or automatic woroons arc placed along the “race in those
positions offcring tho bost fiolds of fire, while infantry or LPC's aro usod o
£i11 in any gaps. Moteseph 16 shows a troo crusher working with armor protoction.

n, Donsv: Donse foliago has mixed blessings in that the security
nas o difficult job moring with the machines, but the enemy has at loast as dif-
ficnlt time in locating tho machines. For donse areas, both mownted and foot
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notogranh #16 - (Long Thenh Nerth) Tenk securing corner of the trece
while 4ree crusher uicreeses fielss of fire,
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patrols are noodod as the tracked units generally are forced to follow the orush-
ors wlifle the infantry patrols £o the front and sides, If the machines are
meking subsequent passes through tbe same area, the tracked vchiclo con procede
the crushers along the previously crushed path, A helicopter cam be usod to o
limited extent for patrolling although the dense follage reduces its offoctivness
in this role.

b, Medium to Light: Medium to light follage requires the security
to spread out over a wider area (up to a kilometer in open aress) since the high
silometie makes the mechines more susceptible to RPFG or recollless rifls fire as
seem on photograph 17. Helicopters offer a real advantage in the role of an
active patrol to spot enemy activivies in these areas.

c. Swamp Aread: OSwampy areas present the greatest obstocle for
pgacurity forces in that it is generally very difficult for either itracked or
foot security to follow and kesp up with the crushcrs through such areas, 4
boat or helicopter is a necessity in these areas., Some security con ride the
Baehinas through this area, as well as through other types of torrain, but this
force camnot be relied on to providd adequate protection for the cquipment,
Even on wet ground, APC!s and M38A3's following the crushers along o trace have
becoms stuck on numerous occasions and had to bo extrnrcted which resulted in
lost time,

2. Radio Control from Ground and Air: Radio control from thc ground
and air 1{s an effective means of w .ntaining control over the detachment, Tho
detachnment vas augmented with radiss drawn from the battalion to insure constant
comnmnication and to help solve the problem of monitoring the tree crusher freq-
wency, &nd the security force frequency. Each vehicle was esquipped with an AN,
WVRC 46 which proved satisfactory although maintenance problems were oxporienced
with the crusher radios due tr the constant shock action to which thoy are sub-
Jocted, Air control was emp.cyed to a very limited extont as no eireraft were
available for this purpose on a cortirving basis. The aircraft has tho addition~
al sdwvantages of being able to guide the machine along its path and provide
security. Regular access to a light observation helicopter would groctly in-
creese the coutrol of the detachment.

4. Staff Superviskon: Staff control consumed an indidinate amount of
time. The S-3 section found it necessary to have the staff officer work aimost
full time to effect the nmecessary coordination for mowement planning, sccurity,
reeovery of stuck vebkicles, fuel re-supply, and to arrange for visits and oval-
uation of the tree crushers. In view of the staff exporicnco and coordination
requirements, it appears preferable to attach the crushors to & combat enginoor
battalion,

D. HKaintenance

1, Repair Parts Usage and PLL-ASL: 1Repair parts usage factors wore
quite low condidering the developmental nature of the machines, What ports
were needed were supplied promptly from o: -hand stock or obtoinod through Phileow
Ford in Saigon. Fuel and oil eclements have to ve changed at every other 60 hour
maintenance periods. PLL is maintained by detaclment porsomnel and is carricd

6{1
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in the shop van, PLL should include all frequently changed components and an
adoquato-supply of parts for drum or pinion driver change. The ASL neintained
at Philco~-Ford is sufficiont to supply parts for each of the machines for a
perlod of omo year. L4 more detailod discussion of maintenance problems oncount-
oerod is found in Jnnox C,

2, Mpintenance Program: The ostablishad maintonance program appoars
to bo satisfrctory. Normal provontive mnintenonce of -onc’ hour before and after
oporation has so far boen adequetos The stond-down time of one day per seven
(or after overy 60 hours of oporation) is not cxcissivo ond is suffieiont to
dotoct nny situations that might develsy into proldems, Torrain prosonte a
problom only in so far as boing able to get the support oquipmont to tho mnchines,
in M88 VIR, rathor than the currontly availablo reagh terrain crens, would incresse
the capabilities of the detachmont greatly by its imerocsod mobility and grocter
applicability to work in coniunction wizh the tres srushers. Sustoined opora-
tions hove not caused any additvional problems. Thnc test situation of chonging
from onc sot of drums to anothor has caused some problems with drum bolts, but
this is opparently es rouch a nattor of mechanics!training as anything olsc,

E. Support

1. Additional Maintonanee Support Roquired: Additional mointenance
support is not requirod unloss spoclal fastory or dopot-shipped parts must bo
ordereds If tho machinc is to bo disasscabled, e 40 toi cranc 19 nocossary for
lifting the conter assombliy.

2, POL Suppcrt Including Mothods of Supply: PCU support does not
present as gront a problem as m:ght be thcught as onch tank holds o 16-20 hour
operational load. One 600 gallon fucl voc can resupply beth machinese Where
gossiblc. the machinos are fuoled frem o 2% ton fuel tonke:n, If thot is not

asible; a trailer-mounted fuel pud is-banldd %o the sitc for POL rosuppiy.” If
tho-arce. 18 inaceossible,” fre.. can bo- csuprlied by air as Aas boen done on sev-
ernl otcasions. Water, oil ond groasc have not constituted o problem in resupply
operntions.

3. Movoment and Support Requircments:

a, Overland: Froblems arise when nttempting ‘to pove tho mochines
overland for any distance., Basically, it  is besb to ‘keep such moves to a minimm
by employing: the detachment on-large-scale rather 'than numerous 'smoli-scale oper-
ations, Extensive route reconnaissance and cootdihatipn with local officinls is
necessary to minimize damage to civilian property and secure claosrances whon
moving through populated dreas. The secrrity mudt e consultod as to their
ability to travel with the machings, Additienally, -6 ‘cach ‘2% tom trucks end 7
each tractor-trailer rigs are necessary if the entire detachmont 48 t¢ bo moved
with all its equipment and PLL-ASL.

-b, Disossombly ond Reossombly: Disassombly was not tostod during
this period, but would probably only bo foasible if the move wero ever 50 milos,
Bescd on the cxpericnce of cssembling ths machines when they arrived in country,
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it 1s estimnted that the disnssembly and assambly time would be at least one
wock, This would ro~uire a 40 taa crane ond 15 tractor-trailers to move both
mochines, & thorough road roconnsissance would also have to be made to doter-
mine if the routo could hondle a class 60 load,

F. Training

1. Evoaluation of Classroom Training vs QJT: Based on the experience
goined during this testing period, therc is o definite nood for formal classroom
training to achieve maxinum offectivoness on the pwt of the machine operators.
Tho oporation of tho mochine itsclf is veiy simple, nd somo QJT is necesscry
to loarn proper technique, but it is folt that all parsonnel, especially those
in a euporvisory position, should attend the §0 hour block of instruction provided
by tho Ie Tourncou ongincers, This inetruction covoers nomenclaturo, thoory of
operation, repair ond operavional techniquos.

2+ Evaluation of Mochanies Training ve OJT: OJT value for mochanics
wea limited dve to the unigue aaturs of the oguipmont and the low donsity of tree
cruchers availeble for troining, 622 hours had to be spent on classroom instruc-
tion covering theory and basic concepts of the machiness 4 thorough training
progran involving work oa o mrachine would have to be sot up before the mechanics
could be congidered Tully qualified,

G. Suggested Factory Modifications

1. Provision for radio imstallation: Tho crushers should be modified
4o accomodate radio imstallation for preper control of the detachment, Special
care should be taken te provide a mounting location for the radio to minimize
shock, and to provide for the mounting of the antenna assembly in a protected
location, The AN/VRC 46 would be suitable for this installation, L more dotailed
discussion of the field modification accomplished:: provided in Oparationcl Roport

Number 1.

2, Provision of limited infrared/white 1light capability: Night tosts
made in the vicinity of Long Thanh North indicate the foasibility of right opor-
ations of the machines in relatively secure areas. Flold modificntions included
the mounting of lights on top of tha driveris compartment, facing forword, 2
lighte inside the engine compartment to illuminate the sides, and 2 lights also
within the engine compartment facing to the rear. "The concept proved highly
satisfastory, but the illumination cast by the 200 M wheeled tractor lights used
was not sufficiont to cover the entire area. ibro poworful lighte should be
incorporated into the modification.

3. A tow cable should be mounted on each machine to recplace tho winchos,
The best diameter has been found to be 1-3/4 inches. The top of the rear drive
assembly offers a surfaze upon which the tow cabla could be mountod for transport.
The winch assembly has not proven to ho worthwhile as it is not of sufficient
strength to be used as a tow cable and adds 10,000 pounds of weight to tho roer
of the machine, which is already too heavy., A thirty foot tow cablo used by
itself or in combination with anefher cablo would givo tho machine the best cap-
ability teo retrfeve:a disabled crushor without adding oxcussive weight to tho
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4. Design a univorsal drum to roplace tho wator and lond drums, which
would incorporato the bost featurcs of toth drums, Ono manner in which this
oould bo accamplishod is shown in Figurcs 5 and 6, Modifying cach drum to twolve
points instocd of six contaot points would rosult in one point contacting the
gromd overy 3 foet rothor thhn cvory 6 foot as occurs on the prosont amphibion
drum soon in photograph 18, This would provide n smoothor ride, less shock to
tho mechine, cnd roduce tho possibility of broaking through an upper crust of
carth, This universsl drum would still givo maxirmun flotztion for water condi-
tions, It should also roduce mointonance problems of tho driver unit sinco less
offort would bo roquired to turn the whcel., An oxtromo oxemplo of tho track loft
by thc presont amphibion drms ic shown in photograoh 19,

S« The present bLumper was designed for trcos with an avorage diamctor
of efght inches. In actmality, the equipment encountered trocs in tho oporational
aree in exvess of three foat in diameter. By the addition of baffle plates to tho
mein support bars and to the pintle assembly, couplod with the installation of
bumper braces and stops, this problem was solved in the ficld, The firm proscntly
manufactures larger bumper beams, A suggested factory modificetion is shown in
Mgure 4, (See operational reports 1C and 16 f.r a mopc detailed description of
fi0ld medification),

6. Replace the 12 point head bolts uscd to sceurc the drum covor plate
with a standard 6 point bolt head (meintain the doublc finc throad cnd soct)e
This would be done in the interests of standardizetion and elininnte the nood for
special 12 point socket tools.

7. Raverse electrical system from a positive ground to o nogetive
ground system. This would allow such accessories as lights and radios to bc used
wvithout the installation of additional dbatteries,

8, Redesign the tug structure to reduce weight on rcar cid of machinc.
The present configuration seen on phobdograph 20 results in z ground pressure of
4 psi on the front drums and 7% psi on the rear drum, This could bo achieved by
modifying the rear tug structure as sinown in figures 3 arnd 7. The lightoning of
the rear assewbly by 10 or more tons would greatly incroosc the trafficability
of the machine without affecting the machine's crushing capabilites.
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- FIG. » POSSIBLE DRUM DESIGN — 18 POINT
(ARTIST CONCEPT)
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FIG. § POSSIBLE DRUM DESIGN 12 POINT
(ARTIST CONCEPT)




Photogranh #135  {(Beercst) Trsrsphrbian drium shev three of the six points,
Hedght cf drem Zs 12 feect and distance between points measures
«Q
4.

Aheiciy

a:d
R EY v % e

Photograph #19 ~ (Long Thann) Extreme example of cherscteristic pattern 1.%
by present amphibien drums. Driving 2 light whecled vehicle
over this terrain is very difficult.
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Photogmupt #20 - {Boarseu: Jide view of tactical crusher. :ithough the majority
of the weight is forward, the single drun in the rear caouscs the
machine to behave aa if it were tail heavy.




TR AT IS BN RIS, + o 3150 e

R TN T e ey -l RETTIRYT iilapacars g - 3 y Bt ol o L

: »

Y

—
S, )
Wwﬁwwﬁm?&nmﬁwﬁ% e AR GRS g R .
i -3 v iy BB Gt S R , TR v Gy RIS G S D A Y Lo k% e o ARy e reerm e v eme e s e e AR

X
v

(LdIINGD 1SLLAV)
NOILVIIJIGOI FYNLIONYLS DNL d3ISOd0odd € DI

TR,

o 2 SO AR NN ki Pl o 5



Jduu»d.c%f DU U A S A a2 St bova Y RALEL S e N R AN S N i 2 341 4 i RE AT SN L Rl L e T i RS e S T

. .
f .

(LdIINOD ISILHV)
ONIFALS YTINTD  NOISTA JUNLONYILS ONL TTHISSOd L Oid

v
4n1-...s.\\.-l\



ST R EVRSRSA TR SRR

Al

:
¢
%
:

A A

R, M o P ki
< R T e T e TR O - g NG e

R

S
‘ug Jug qagg “33edey verjexadp Bupawa(p 9TBunp pue (V)(D) ug IBuF Y39g WOSJ PIATIIAT UOTEMIOJUT UO paseq ene( Gie
*SJISYSNIO 9913 [89TICe}
ay3 Y311 torjoun{ucs uy PAEN 2 PINeD dnoad e ‘pelysap oM vale paxedrd AYa3eTdwod & Jr  csmoid cwo? ayz £q
PagesT> €% 38Y3 Telw awes oy] uo dn M0IT0F L9y3 se uosTIedwoo sYYI Gy POFUNDD OV axe =opelq TINQ UITe Y] %
sjuewmaandosd paseaxduy LqQ poonpax oq Ligqegoad TTwM ™
e - .- _.!!---!in .,:M.-q;: . ey i —— #
“ *qsis SuUT100 i i i
N ; supg ! usT i ' X :
Tw pereasery | -np3 pog | _ m : TEP CozZT 829 ‘6MLlp SMOTJ
A {1 sya8reyooqany,  dwo) J1y oN | wuoN, gax sexoe L°| ~o%CL 1 =hlOYES Bee amoy
_ i ox
, ! _ |
sueTUtg i L8
RETR &/} | -3
oi Yo s3rog evoN sap | I ofl gadoe 8°9 T8 00€ 0000053 | samAusna)
: =00°052¢$ & aaa],
! b
e o o somemae] e ——
pUORgL) WITH
supyoey /' o TUhOY paatuboy up InOK 94 sooTASq
Yooy [/ awTy sueTYoIg qroddng UCT38013TLoH|  Juautfseqaq Log xog gutxea1)
wMoq puesg | eoueusqurel | soucnesutcy| L31Traeds) TeT3Tul | Jod Sutasayg { *dusuojl fangf Jo 3500
SFOTd 0N S8 SUIHSAGD &+dl ‘TVOIL0%d
SHMOTd THOY HIIM NOSIWVAWO0D °“IIX

B T T L R S

Bt 4% e

BT R e YL A

EXE

A8 Qv R




IV. CONCLUSIONS

A. The tectical crusher in its present configurstion is 2 worth-
while complement to the Rome plow on firm, hard ground and supplement to
the Rome plow in soft, wet aress.

B, The transphibisn tecticel crusher offers en effective and econom~
ical means of clearing large ereas,

.C. There sre modificstions thet could aeke the present configurs-
tion a better mechine for the perticuler environment found in the orers
of Vietnam where it has been tested.

D. Utiliging the amphibien drums, the tree crusher can negotiate
almost -any terrain, but is not sdepted to clearing tidel mud flats.

5. The lend drums are feasible only for use in dry areas where the
soil hes a high bearing cepecity end o low water teble.

¥, Due to the excessive time required for disessembly end the ex-
Lensive coordinstion required to move the crushers overland threcugh

bullt-up areas, the mechines sre best employed cleering lzrge trects or
crushing traces through tactical ereas,




T TR

Pyt

a2 8 e Vb N AR et on BAr v B o o

s

BB AR R SRR Yt

S T T PRSIV R e e R R AR RO T R i N Ry v e (Lt e neiZd T TR |

V. RuCOMM-NDATIONS

A. That the present two machines be lezsed six sdditiomel months
for use in further land clesring operstions. Also reteined should be
the present PLI-'5L stael o, At leest one technicel representetive
shoul ' remain in couniv: i sssist in further modifications and trsining.

B. That the acouisition of sdditioncl mechines be considered if
the modificetions suggestcd in prrogreph G, section II, can be satisface
torily incorporated into the design.

C. That further research be msde to develop a drum which sheds
soil like the amphibiam drum yet provides the crushing rete of the dry
land drums. If such a drum is developed, it should be t:sted on one of
the tactical tree crushers in-country.

D. ftThat the rake attachment not be retained for use.

E. ihat the TDA outlined in ANNEX A be adopted.
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ANNEX A: PROPOSED TDA
GeloRAL
ORGANIZATION

1. MISSION: T» clear wooded or jungle areas for fields of fire,
tactical operations, construction projects, and selected civic sction

projects,

2. ASSIGNMENT: Attached to the Engineer Combat Battalion, Army,
TOLE 5-36 or the Engineer Construction Bsttelion, TOXE 5-115,

3. CAPABILITIES:

a. This unit:

(1) Levels selected areas of hesvy vegetetion, jungle, or
woods,

(2) Clears vegetation and trees by leveling any type of
vegetation, by crushing trees up to 8" diameter into sections and by
selective burning. Vegetation over relatively herd ground is crushed to

8 height of 2 or 3 feet.
(3) Operates on a two-shift basis,

b. This unit has a limited capebility of providing its own
edministration and supply but must be provided mess.

¢. This unit is capsble of providing limited organizationsl
meintensnce of ordance-sutomotive equipment. It is capsble of direct
support level maintenance on engineer snd tree crushing equipment.

d. This unit is not adaptable to s type B orgzanization.

e. This unit is not adaptsble to a reduced strength organiza-
tion.

£. Individusls of this orgenizetion can assist in the close-in
defense of the crushing eouipment only. Frimary security must be pro-
vided from externsl sources.

4. BASIS OF ALLOCATION: One per Engineer Combat Bettalion, Army,
TO&E 5-36 or Engineer Construction Battalion TOME 5-115 engsged in large

scale land clearing operstions.

5. CATEGORY: This unit is designated s cstegory II unit. (Refer-
ence unit categories, AR 320-5)

6., MOBILITY: The primery mechanical components of the detachment,
the two crushers, are land mobile only over selected routes due to their
excessive weight and destrustive nsture. The crushers when dismentled
are not transportsble on organizationsl vehicles. No evalustion of air

traneportability hes been mede,
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7. This teble is in eccordance with AR 310-series and, together
with documents listed in persgraph 10, is the suthority to requisition
end issue, in sccordsnce with pertinent Department of the Army directives,
ell items listed herein unless otherwise indicated.

8. In accordance with pertinent Department of the Army and/or the-
eter documents, units ere authorized the following (definition of terms
in sccordance with AR 320-5 as amplified by SB 38-26):

a. Basic load
b. Prescribved load

¢c. Mission load

9. VWhen there apnesrs to be a discrepency between the allowances
shown in section III (Equipment Allowances) level column end the basis
of distribution 2s indicated in the "Remerks" column, the amount shown

in the level column will govern.

10. Items of clothing, equipment, components of sets snd kits, re-
pair perts, sccessories, special tools and ellowences of expendeble items,
as contezined in the following puhlications, are authorized so far as they
pertein to the allowances for the organizetion and/or individusls covered

by this table.
a. Tobles ot Allowences (TA).
TA 8-100, Allowances of Army Medical Service Expendable
Supplies,
TA 10-100, Allowences of Expendable Supriies.

TA 10-100-40, Allowsnces of Quertermester Expendsble Ste
tionery and Office Supplies.

TA 50-971, Allowences of Fxpendeble Suprlies for the Army
Netionel Guard.

TA 50-973, Allawances of Expendable Supplies for U.S. Army
Reserve,

TA 50-986, Allowances of Expendsble Suprlies to Supplement
Equipment for Fcod Service Fzcilities Serving Field Instellatian, Troop
and Hospitel Trains end Army Vessels.

b. Army Reguletions (AR)

AR 11-14, Army Programs -~ Material Readiness,
AR 135-8, Reserve Ccmponent Unit- Readiness.
AR 140-1, Army Reserve ~ Mission, Orgsnization and Training.

AR 220-1, Unit Readiness,

B U Ot R R R T, RS N L Saxt, S e
e 3 R o S

T

GALTS )

R R SRR RN SN IR ST R R TSR 42

v
2]

PR

RV —

& At ooue

BT B MR A bk VIR B




CERGTESTI G S S

AR 310-1, Militery Publicetions - General Policies.

AR 310-31, Orgenization and Equipmert Authorijstion Tebles;
Tebles of Orgenization end Equipment.

AR 310-32, Organization end Equipment Authorization Tabless
Personnel. .

AR 310-34, Organizetion and Equipment Authorizastion Tables;
Equipment.

AR 310-4L, New Army Authorizetion Documents System (NAADS)
Policies, Respensibilities, Menpower Stsndards amd Cri-
teria, snd Priority Control Schedules,

AR 385-32, Protective Clothing snd Equipment.

AR 42076, Entomology Services.

AR 622~5, Qualification in Arms ~ Qualificstion and Femi-
lisrzation.

AR 700-4, Supply end Meintenence Technical Asaistance Program.

AR 700-11, Reduction of Equipment Requirements.

AR 700~20, Type Classification and Reclessification of Ma-~
terial.

AR 700-8400-1, Issue end Sale of Personsl Clothing.

AR 711-16, DSU/Installation Stock Control and Supply Pro-
cedures (Army Field Stock Control System).

LR 715-30, Locel Purchase of Civilian-Type Items.

AR 725-50, Requisitioning, Receipt and Issue System,

IR 725-500, Local Purchese end Requisitioning of Ordence
kxpeadable Items (Except for Ammunition and Guided Missles).

AR 735-5, Property hccountebility - Genersl Principles and
Policies and Basic Frocedures.

AR 735~11, Accounting for Lost, Dameged and Destroyed Froperty.

AR 735-35, Supply Procedures far TCE and TDA Units or Activ-
ities.

AR 735~7600-1, Library Books.

AR 750-1, Maintenance Concepts.

AR 750-3, The Army Integrated Equipment Records Msintensnce
end Msnagement System (TAERS).

AR 750-5, Organization, Policies end Responsibilities fur
Maintenance Operation.

AR 750-6, Maintenance Support Planning.

AR 750-8, Commend Maintenance Management Inspections.

AR 750-1)0, Material Readiness (Serviceability of Unit Equip-
ment ).

AR 750-50, Use of Controlled Cannibelizstion as & Source of
Lox Mortalilty Repeir Perts Supply.

Othzr applicable CTA.

Th 20-2, Equipment for Treining Purposes.

TA 20-92, Army Educetion Center Activities,

TA 23, Torgets and Terget Equipment.

Ti 23-100-1, Ammunition, Rockets znd Missiles for Basic snd
hdvenced Incividuei Treining (by M0S).

TA 23-100-2, Ammunition, Rockets and Missiles for CONUS Serw
vice School Trzining.
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: TA 23-100-3, Ammunition for Training in Oversess Thesters,

b TA 23-100-4, Ammnition for Training, USAR Schools.

T. 23-100-5, Ammnition for Training - USMAi, ROTC Schools
asnd ROTC Summer Camps.

TA 23-100-6, Ammnition, Rockets and Missiles for Unit Train-
ing - Active Army end Reserve Components.

TA 23-101, Miscellancous Ammunition and Explosives.

TA 23-103, Dumny, Drill and Inert Ammunition.

TA 45-8, United States Lrmy Troop Information Activities.

TA 50-901, Clothing ond kquipment (PEACE),

T4 50-902, Clothing end kquipment (MOBILIZATION).

TA 50-903, Clotking and Equipment for Army Netionsl Guard,

TA 50-905, Clothing sand Equipment for Army Reserve.

TA 50-911, iquipment for Food Service Facilities Serving :
Field Instellations, Troop snd Hospitel Treins end Arny d

H Vesssls, : :

Th 50-913, Office Type Furniture and Equipment, \

‘ TA 50-914, Individual Safety end Frotective Clothing and

; muimt. ’

TA 50~915, Allowsnces for Flege, Tentsge, Sewing Machines

$ and Equipment for Civilian Guards,

' TA 50~918, Deyroom Furnishings.

1 TA 50~919, Furnishings for Government Controlled Nonhouse-
keeping Fersonnel Quesrters and All Types bachelor Officers
Quarters.

TA 50-920, Furniture, Furnishings end Moveable Equipment for
Government Controlled Femily Housing,

d. Other publicetions,

DA Pam 108-1, Pilmstrips, Slides, Tepes, and Phomo-Recordings.

DL Pam 310-3, Iidex of Doctrinal, Treining snd Orgenisstionsl

i Publicetions (Field Manuels, Reserve Officers Training

: Corps Menuals, Training Circulars, Army Treining Programs,

Army Subject Schedules, Army Treining Tests, Miring Tsbles

end Trejectory Cherts, Tables of Orgenisetion and Equipe
ment, Type Tebles of Distribution snd Teblcs of Allowences).

DA Pam 310-)4, Index of Tectnicel Menuals, Technical Bulletins,
Supply Manusls (Types 7, 8, and 9), Suprly Bulletins, Lube
rication Orders and Modificstion Work Orders.

DA Pam 310-6, Index of Supply Catalogs and Supply Menuels
(Exc1\ﬂin8 T’pes 7’ 8, and 9)0

DA Pam 750-1, Preventive Maintenence Guide for Commanders,

SB 3~-40, Pesticides and Herbicides.

(C) sB 38-26, Ammnition Supply R-tes (U).

SB 700~20, Army Adopted Items of Equipment.

T™ 38750, Army Equipment Record Frocedures,

11. The abbrevistions used herein sre in sccordsnce with AR 320-50,
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2, Unjess otherwiss indiceted, items of equipment suthoriszed here-
in s&'e' ppélb%‘- eat adapted type prtidles, FPriorities of issue md/or is-
suc of substifute jtéms, pending aveilability of later modsls or in lieu
thereof until exheusted, arc established by current supply directives,

13. This teble conteins the minimm cssentisl quentities end types

of squipment necesgary to accomplish the mission of the unit, Additionel
special tools and equipment contzined in publicationg eg syprlementsal to
TOE for meintenance within scope of mission of the unit my be authoriged
by locel comnander, provided ths items requested ore determined to be es-
sentisl for the successful performence of the essigned supply and mainten~
ence mission, When any other additione]l ecuipment is required and is not
covered by pertinent equipment suthorizetion documents, spproval must be
obtsined in sccordance with procedures estasblished by AR 310-31, AR 310~

34 end AR 310-49,

14. Allowances of equipment suthorized herein mcy be decrezsed or
omitted ot the direction of the comme:ders of msjor commends, Units
will requisition only the suthorized items which they ere eble to receive,
store, meintain; and utilize unless otherwise directed by Headquarters,
Depertment of the Army.

15. When essigned military personnel exceeds that authorized in sece-
tion II (Personnel Allowences), items of equipment suthorized on an indi-
viduel basis sre incrersed accordingly.

16. LApprovel for authorigotion of arms and items of individuel equip-
ment for issue to non-military personnel must be obteined through commend
chennels from the theaster army commender op the Department of the Army.

17. In sccordance with AR 310-31 end ‘AR 310-44, recommendations for
chenges to sections I, II and III may be submitted directly to Headquer-
ters, United States Army Combat Developments Commend, through commsnd
channels., Emphasis will be pleced on recommending chenges designed to
accomplish the most efficient and economical use of personnel end equip-
ment, Recommended chenges to or inquiries on section IV should be addres-~
sed to Headauerters, United Stetes .rmy Meteriel Commend.
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% X TBL: OF DISTRIBUTION AND ALLOWANGES 5;;5
H : SWOTION II = ORGANTZATION ,g
} % nzsxc.n.‘nw US Ammy Enginecr Det (JC) ) DA XX MIDA g
F; { _li“%—mlgﬁ- DESCR‘I:PTION GRQDE M5 BB IBD Rgn ;
1 01 01 Det Codr IT 0133t CE O 1 3
A 01 02 Det Sgt E7 &EW0 K E 1 §
F ] 01 03  Sup Sgt E5 76x40 NC E 1 %
01  O4 Det Clk ES  7IH20 L 1 i

; 0t 05 Repair Parts Sp Bl 76Q20 E 1 ;

1 F 02 Tree Crusher Sect

! 02 01 Const Mach Supv E6 6240 NC E 1 |

; 02 02  Crusher Operator E5 62E20 E L

!} ] 02 03  Asst Crusher Operstor E4 62820 E L

L 03 Meint Sect

! 03 01 Engr Meint Tech Wo 62410 1

L 02  fingr Equip Repeir Pormen E6 6BLO N E 1

| , 03  Mechinist E5  L4E20 E 1

: 4 04  Power Equip Rpm ES 52D20 E 1 :

! 05  Sr Engr Eouip Rpmn E5 62820 E 2 i

;z 06 Tank Retricver Op ES5 11E20 E 2

i 07  Welder B, 44020 E 1

E 08  Engr Equip Rpm B, 62820 E 2 ’
i 09  Gen Veh Rpmn EL 63820 E 1

Fg 10 Meint Dats Sp E3 70410 E 1 i
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JUSTIFICATIONS

Detachment Sergeant
Fara O1 Line 02

Hecommend an E~7 be euthorized far this position. Due to the nzture
of this detachmentt!s duties snd responsibilities it is inconceivable that
#n E~6 could run this compliceted orgenizetion. This NCO will hsve the
edded responsibilitiecs of esn operstions scurgeent and coordinetion with
higher headquarters, He will be ruspensible for 81l unit sdminissrstive
and cperative functions except for the operstion of & mess section.

Const Mach Supv
Para 02 Line Ot

Recommend that the Const Mach Foremen be greded E~6 as an exception
to line 14, pege 637, AR 611-201, The nature of the duties #nd responsi-
bilities of the incumbent.of this position ere fezr greater than those of
*n Individusl supervising & scetion comprising of 16 or more personnel,
Themere cost of the equipment and its complicated operations is feor
greeter than thet of en entire Engineer Pletoon of & Construction Engi-

neer Compony.
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C1

01
01
01
01
01
01
01
01
01
01
01
01
01
01

Line

72650
D6LB6S
E63317
F97915
H73666
J71304
N55650
Q54618

Q54618

R94L967
827405
U11152
ug3see
V48921
V49058
w9587
wW95537
W98962
X39461
X39735
X,0009
X80211
Y34027

DETACHMENT HEADQUARTERS

Description

Antenne Group RC-292

Case Ficld Office Machine
Compzas Megnctic Lens-tic
Desk Field 2 Folding Stocls
Flashlight, Plestlic RT Angle
Goggles Sun, Vand & Dust
Panel Mrrker Aeriel Liesison

Redio Set AN/VRC-47 Mtd in £ ton

Trk

Radio Set AN/VRC-47 Mtd in 3/4 ton

Trk

Rifle 5.56mm M-16

Sofe 2 Shelves 1 Drower
Sprayer Insecticide 2 Gal Hend
Teble Folding Portable

Tent GP Med

Tent GP Smell

Treiler Cergo £ ton 2W
Trailer Crrgo 3.4 ton W
Trziler Tenk Weter LOO Gal 2W
Truck Cergo 4 x &4 (% ton)
Truck Cargo 4 x 4 (3/4 ton)
Truck Cargo 6 x 6 (2% ton)
Typewriter Non-Fort 15" Cerr
Wetch Wrist

aty

1 ea
ea

es

NN

ea

b

ee

ea

[ .S I

eg

{ ea

-—b

ea

2 ea

5 ea

1 ea

t ea

2 en

3 es

Remerks
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Per
02
02

02
02

02
02

Line
B67081
E62803

L3&575
Q53186

R9LIET

JUNGLE CRUSHER SECT

Description
Binoculers 6 x 30 Mil Reticle

Qty

2 ea

Compass Gyro Ministure 115V 400 or 2 ea

60CY 70Wetts Mok 27
Leuncher Grennde 40mm

Redio Set AN/VRC-46 Mtd in Tree
Crusher

Trensphibiocen Tacticel Jungle
Crusher

2 ca

2 ca

9 ea

2 ep

Remerks

P e

N o Tmpale Relerkin KL
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03

03
a3
a3

03
03

03
03
03
03
03
3

03
03

03
03
03

Line
BO899L

D11048
D80299
E72393

NVLL

H1G221

H47082
J43859

J45599

971304
L10505
L4575
192386
N9ET41
Q54618

R94967
T13152

V19950
V48441
W32456

MAINTTNANCE SECT

Description

Beol: Set Machinist Weld & Elect
Repeir

Carrier Corgo 6 Ton M548
Chein Assy Sgl leg w/pcer Link

Comrressor Rty Fwr Drvn Skid Mtd
Grs Drvn, 125 CFM 100 FSI

Tank Retriever, M8

Flnodlight Set Flect Ftbl
6 ¥loodlights, Mast Mtd

File Visible Index Book Unit

Generator Set Gas Eng 1.5 KW
6CCy 1 Fhese 2 Wire AC

Generstor Set Gas Eng 3 KW
6CCy Skid Mtd, 1-3 Fh AC

Goggles Sun, Wind & Dust
Jack Hydr Hend 100 Ton
Launcher Grenade 40mm
Machine Gun 7.62mm Lt Flex
Fistol C2l .45 Auto

Radio Set AN/VRC-47 Mtd in Cerrier
Cargo M548

Rifle 5.56mm M~16

Shop Eqpt Orgsnizetional Repeir
Light Trk Mtd

Tank Unit Liquid Disp
Tent Frame Type Meint
Tool Kit Auto Fuel & Elect System

o " SR

Qty Remarks

1 es

1 ea
14 en

{ ea

1 ea

1 ea

2 ea

1 ea

1 ea

2 ea
2 ea
2 ea
2 ea
1 6a

1 ea

12 o2

1 en

1 ea
1 ea

3 ea
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MAINTENANCE SECT CONT!D
Description
Tool Kit futo Mech
Tool Kit Rody & Fender Repeir
Torch Outfit Cutting & Welding
Treiler Corgo 1% Ton 2W
welding Shop Corgo Trl Mtd 300Amp
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JUSTIFICATION

Qo4470 RADIO SET AN/VRC-46. One per 97k ton smphibious jungle crusher
for msintaining redio communicetions between the crusher jobsite end the
detechment heedquarters, between the two erushers and eny grovnd support
tacticel forces in the vicinity of the jobsite,

692 RADIO SET AN/VRC-47 MID IN TRK CLRGO 3/4~Tam M~37, To include Trk

Ton end APC 76 meintein commmicetions botween the detachment heed-
querters end the isolated crusher johsite, Recoiver needed for higher Hqgs.

E72393 COMPRESSOR RTY PWR DAVN: AIR 5KW GAS DRVN 125CFM 100FSI. Required
to support the prescribed weckly preventive meintenz:ce for the two Jungle
crushers, to cleen thc generator units exciter generstors, drive motors,

motor line switches,electric control compertments, whiel reversing switches.

J45699 GENERATOR SET GiS ENG 3KW SKID. Required to rovide power to light
the detachment Headquarters and Supply Section cormend post tent end the
Maintenence snd Shop Section meintensnce tent.

L63994 LIGHT SeT GEN ILLIUM 25 OUTLET. Required to provide lights to
the commend post 2nd meintensnce tent. :

T13152 SHOP EQUIFMENT ORGANIZATIONAL REF 5-TON TRK MID. Required to
provide equipment for the mechinist to make small repair perts emd any
perts required for field modificrtions of the two develomental tree
crushers.

TRAILER GARGO 7-TON. Renuired to heul sup iius froin suprort
feeilitics to the detachment and to haul Detschment Heerlovsrters meteriesls

end equipment betwoen 2r:»s of operetion. To be tawed by the Detrchment
Headquerters #-ton truck.

W95811 TRAILER CARGO 13-TON. Required to heul Suprly Sectior materials
and equipment between sreas of operation. To be towed by the Mrintenence
end Shop Section truck mounted shop equipment vehicle,

X39735 TRUCK CARGO 3/4-~TON M~37. Required to hold the detachment con-
trol net AN/VRC-L7 redio repeir perts snd other Detechment Hesdquarters
meterial end equipment between erees of operetion.

X60833 TRUCK UTILITY £-TON. Required to provide trensport:tion for the
Detechment Commrnder and to meke supply end meil runs for the detechment.

D110L8 CARRIER CARGO FULL TRACKED 13-TON AMPHIBIOUS MODEL M-548. Requir-
ed as # contact meintemence vehicle to support the two Jungle crushers,
precludes the use of 2 standard 3/4-ton contact meintensnce truck. The
ormored personnel cerrier ¢en carry the axyscetylene welding and cutting
torch set, the LOO-AMF arc welding mechine and/or the lubricstion and
service units plus repeir parts and fuel from the Meintensnce end Shop
8ection to the 1soleted crusher jobsite,
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JUSTIFICATION CONT'D

N96741 FISTOL CAL .45 SEMIAUTOMATIC., One for the Detachment Commender.

295319 RIFIE 5,56mn M~16 SEMIAUTOMATIC. Individual wespons. One per
enlisted men in the detachment.

W32456 TOOL KIT AUTMV FUrL AND ELEC SYS REFAIR. Required to provide
tools for the two genersl vehicle repeirmen to perform orgenizationel
meintenence on the 4 detechment trucks and the t3-ton srmored personnel
cerrier,

M-88 TANK RETRIEVER. The deletion of the 20-ton RT crene amd
the addition of en M-88 VIR would provide the detachment with the follow-
ing capebilities over and above the RT crane: Greater meneuverrbility
with access to varied terrain conditions; cepebility to meke temporery
roads towork sites which would allow the: 5-ton shop set, FOL truck, or
personnel to reach work sites in the shortest time; also it would help
prepare a work site for making repsirs on the crushers, The boom height
and the recovery cable could be used to 1ift the drum (24,200 lbs) end
remove it to allow the drive to be worked on or removed. In performing
these services it would be more effective then the 20-ton RT erane, In
addition, it would provide the detachment with en orgenic recovery capa-
bility.

LL45575 LAUNCHER, GRENADE 4Omm, M-79. Required for tacticsl support
while tree crushers e2re on the jobsite,

192386 MACHINE GUN 7.62mm, Lt Flex M-60. To be mounted on ezch tree
crusher for tectical support and fire cover while the crushers are oper-
ating in en isolated ares.

W98962 TRAILER TANK WIR 4LOO gal 2 WHL FOTABLE WIR. Required for use in
isolated areas where men cen't get potable water is not aveilshle.

XL0009 TRUCK, CARGO 6x6 ~ . TON M35A2, Required to heul men end equip-
ment to end from the jobsile where the crushers ere loceted.

¥34027 VATCH WRIST. One for the Detachment Commonder, X0, snd Detach-
ment 1SG.

HA70829 FILu VISIBLE INDEX, BOOK UNIT. One for the Detachment Suprly
PLL end one for the Detachment Meintenence PLL.

B9899L BOUK SET, MACHINIST, AELD AND ELEC REFAIRS. To be used by the
mechinist end repairmen.

E6221'Z COMPASS, MAGNETIC, UNMTD, LENSLTIC, 1,58" Di=0-360 Gred. One
for the NDetachment Commender snd one for the Detechment NCOIC.

J4384L9 CEN SET, GAS ENG, 1.5KW, 60CFS SKD MTD. To be used on the job~
site for lights while crushers are being operated.
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b Y48255 VELDING SHOF CARGO TRI MID 300AMF. Required for the use by the ’;
i detachment welder. :;g
if H73666 FLASHLIGHT, FLASTIC, RT ANGIE, 2 CELL MIN LAMF, WIRTGHT. For 9
L ¥ use by the detachment CQ. i

! L10505 JiCK, HYDR, HAND, 100-TON 194" CLOS.D H 29" iXT, One for each ‘*‘g

‘ tres crusher, for mrintenznce on the tree crushers.,

AR,

L W67706 TORCH OUTFIT CUTTING & WELDING OXY-ACCETYLENE. Required for
o cutting ~nd welding on the tree crushers by the welder,

W95537 TRAILLR, CARGO 3/4-TON, 2WHL, W/E. To be used with 3/4=ton truck
to hrul supplies end equipment from Jobsite to Detachment Heedquerters.,

R gl VAN LSO L AR S | .3 G

: D6A865 CASE, FIELD OFTICE MACHINL, Required for corrying typewriters
waen a bese camp is required.

L e ARG A

F97915 DiSK, FILLD, 2 FOLDING STOOLS. One for the detschment orderly
room snd suprly room.

AL A S Sral A ond s By S ML
e

71304 GOGGLLS, SUN WIND & DUST, SINGL: AFRTR, FLASTIC ILLNS., For use
by by the vehicel operators,

N55650 PANEL MARKER, ABRIAL LIAISON. Required for esch crusher when in
an isoleted aree.

827405 SiFn, 2 SHLF, 1 DRV, 2 COMF 26™x17"x174", Reouired for clessified
documents amd for use by the Detachment Commander.

U11152 SFRAYER, INSLC, HAND 2 GAL., For use while detachment is in an
igsolated eres.

U93888 TABLE, FILLD FTBL. One for the Detachment Orderly Room, and one
for the supply room.

Vi8k41  TENT, GP MD LT WT OG 107 FMWR W/COMF. Required far the detach~
ment while out in the field.

B ma VS A v < An

V49058 TRNT, GF SMill,, LT WT, 0G107 FMAWR W/COMF, Recuired for use by ‘
the Detachment Commender while in the field. *

W3300L TONL KIT, AUTOMOTIVE GEN M:CH. One for esch nuto mechanic for
maintenance on the vehicles,

X80211 TYIEWRITLR, NFTBL, 15" CiiRIAGE. One for the clerk typist end
one for the supply room.

V19950 TANK UNIT LIQUID DISFENSING. Required for refueling of the
crushers end support vehicles while located in sn isolated erea.
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A72260 ANTENNA GP, RC 292. Required for bese cemp for communicrtions 3

JUSTIFICATION CONT'D

between the crushers erd Detechment Hesdauerters.
D80299 CHAIN ASSY, SGL LLG, W/FELR LINK AND GRAB HOOK, 5/8. Required ;
for each vehicle. !
E62303 COMEASS, GYRO, MINILATURR, 115V 400 OR FOR MOUNTING 60CES 70 WATT
M:RK 27. Required for each tree crusher in n:vigetion.
B67081 BINOCULARS 6x30 MIL RETICLE. Required for eerial and lend recon-
neissance. One for the Detachment Commender and one for the Detachment
E ol NCOIC,
.
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. ANNEX B -~ PREDICTION OF TRAFFICABILITY
; ; 1. An attempt was made to correlate, after tne fact, cone penetrometer gf
1 readingy with the trafficsbility of the tactical transphibisn crushers, No ¥ .
% definite conclusions could be reached; though the following generalities %
i E sppear valid: »‘g
Y 3 ;
§ q
) a, There is an apvarent correlation between CER readings obtained i
g with a cope penetrometer and the trafficability of the tree crushers. ]

b
A : k. On firm, dry ground or wet soil which is not saturated, a CBR of 3
, $5-30 will apparently allow the crusher to operate. j
. c. Soil faflure will ocour in areas with a CBR of less than 5 when ;

} loaded by the crusher drums. ;
!

d., The werst situatiom occurs when the soil conditions provide
inedequate bearimg capacity for the drums, yet there is insufficient water to
ttake adwantage of the flodatfom caopability.

2. Yhem exartzAwg crusted silt, it is extremely important that the orust
be removed prior to testimg with the pénetrometer or felse readings'will occur.
The crusrer, particularly if turning, will break through any crust up to eight
inches.
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ANNEX C:
1.

3.
4.

5.

temperature was believed to be one of the cruses,

MAINTENANCE CONSIDERATIONS

Equipment hours (15 July 1967 ~ 15 December 1967).

8. Total tree crusher hours 1565.3
b. Support equipment hours 11
Total —2-7-2%5

(1) Rough terrsin crane
(2) Armored personnel carricr
(3) 5 ton shop truck

POL consumption

e, Diessl 26,854 gal
b. Oil 2,621 qt
¢. Greese 388 1v
d. Approximste consumption in gal/hr/machine: 17.0
Total menhours (operations only): 5,772 mh
Maintenance msnhours: 4,485 mh
a. Preventive msintenence 1,325 mh

b. Specizl problems and field modifications: 3,160 m
Specizl problems,
8. Main DC Cenerstor Burn Out: The high ambient genere

4 2 i e e T TR L

- ST

S

8

gel/hr/

machine

tor

Another ceause wes the

fact that the drive belts were too lcose on the exciter generator. Blowcr
units were instellcd on the generators., The generator continued
heet but did not result in any edditionel dermage to the system indiceting

that the blower did mrke some contribution.

to over-

Also, a vent was cut through

the armor pl-te under the gencrator to allow outside air to enter between

the power house unit »nd the top of the fuel tenk,

The output voltege of

the veriable voltage mrin DC generetor wes reguloted »nd the DC driving

motors were rewired from 2 perslled to series circuit.,

There were no

futher instences of exessive temperature and the problem was appelently

solved.
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b. Commutetor: Several copper bers in the commutator of the
mrin DC generstor cxpended crusing irregularities in the dismeter of
thrt scetion of the ermeture ond czused the commuteztor brushes to chip
and bresk. The 2lternste overhesting »nd cooling of the mein DC gener-
ator probsbly csused this, The commubrtors were cut down » few thoue.
sandths of 2n inch to extablish 2 uniform dicrmcter. On enother occasion,
the arasture of the mein DC genev tor wes damrged beyond repeir. The
overheating coused by a continuous pcriod of work hed ceused one of the
bars in the commutator to reisc up, crrck, rnd breck off in 2 piece ap-
proximstely three inches long. In twmn, this hrd cnused some of the com=
matetor brushes to be chewed up, The demrgos reouired e replecement of
the ermature end the commutrtor brushes. There have been no recurring
ivstences of this problem,

c¢. Ripht Front Driver Unit Malfunction: Melfunction was ceused
oy » series field jumper (electricel leed) in the right front drive motor
erced loose, The jumper wrs silver-soldered back into place znd the con~

rcobion taped. This wes »pprrently en isolated problem and hes not recur-

red.

d. Cracked Roller Buering Assemblics: The Senior Le Tournecau
Service Engincer in Longvies, Tcx2s conducted & deteiled investigation
evd shijped o different type for instellation in the driver unit. The
niw bearings heve e self gliging fueeture which should compensate for
the forees which hrve czuscd the previous fzilure in the roller beering
ascunblies., As of this report therc has been no problem with the new
bearings.

e. Geer Tooth: A counter-shaft pinion cog (which holds the
roller berring ~ssewblies) cracked snd » smell piece broke off in the
ériver unit cousing damege to some of the other internzl geers in the
driver unit. Some ginerstor brushes hed to be replrced 2nd the demeged
driver unit was replsced with one thet had boen built with spere parts.
"e Le Tourneau kngine.rs hrve forwerded the metal teeth to the Le
Tourneau plant for sn 2nalysis,

f. Bumper Bu~m Support Feilure: Welding on both sides end top
¢ the pindle broke loose ceausing thc brackets to partially coll~pse.
?ield modificetions were (1) weld 2 plate under the pindle ber; (2) weld
» haffle plate between the mein support bars to the plate structure end;
(3) weld smell befflc pletes to the pindle 2ssembly to the mein baffle
plate., Addition2lly, the bumper brrces and stops ~ere sdded to provide
three points of contzct insterd of one. This hess allowed » lerger dia-

meter trec to be crushed withocut crusing wumper feilure,

g. Counter-sheft Finions: The pinions in the right driver
sherred in two. The pinion w=s one which hcd been reherted #nd machined
to fit the new sclf-eligring, beerings. The rehesting mey heve ceused
the metzl to become brittle and sheer., Lrter, two more pinions in the
lcft driver failed., fs of this rcport no solution to the problcm h's
been found but the siturtion hss not reoccured.
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h. Right rear Exciter Besring: The right resr exciter besring
in the exciter generztor burned out twice. The Le Tourncau Serviesz
Engineer found thet the bearing sheft had incrersed #nd the bearing could
not slip the recuired distance. This problem wes solved by turning the
shaft down to the specified size, Evaluetion hea not continued for 2
sufficient time to determine if problem is finally solved.

i. Drums Shipping Vister: It wes found that two of the drums
shipged some weter and wud, This caused s loss of mobility snd steering.
fte condition was spperently csused by impropercly tigntened bolts. As of
this report there has been no additional water leakage into the drums,

j. EFxhzust Vents: When treveling through deep water, both
u-chines shippred weter through the exheust vents located two fect above
flotetion line., “his is believed to heave been ceused by wave action,
Dsmage to clectricel wiring by the sr1lt water has not yeb becn evelusted.
This occured after the close of the reporting pericd end no corrective
action W8 becn taken as of yet.

5. Repeir Parts Usage:

a. Freventetive meintenance
(1) 20 es fuel filters
(2) 8 ca air clesners
(3) & es. fan belts
(4) 8 ea oil filtere

b. Speciel meintenence
(1) 1 ea DC generator
(2) 1 ea driver unit
(3) 11 ea roller bearings
(4) 48 es brushes
(5) 20 es brush springs
{6) 35 ea snep rings
(7) 3 ee geors
(8) 10 ee pinions
(9) 1 ea armsture
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(10)
(11)
(12)
(13)
(14)
(15)
(16)

Svmmery:

seca. encountered.

Ylower mrchine production.

57 ea screws
13 ea washers
2L ea W grids
2 €3 shunts

12 ea ammeters

160 ft electrical wire
2 ep rubber baffles

As with any developmental model, various problems
ceveloped in the initiel stages of testing in Vietnem.
i problems have been solved, however
with the 93d Engineer Bettalion (Conat

The majority of
and for the last month end 8 half
few maintenence problems hrve

It should be kept in mind thet e thorough training pro-
grzm wis not possible for the operstion and meintenance of trer- crushers.
A good percentrge of the time, the mechines were operrted amd mnintnined
by rclatively inexperienced militery personnel with generel supervision
1l OJT being taught by representatives from the menufecturer.
ansble meximum evaluetion, operetions were conducted in extremely rough
These fzctors tended to increase maintenence difficulties end
Once the field modificstions heve been perfected
»nd the military personnel opersting »rd meintsining the mechines have re-
seaved proper treining, very few meintencnce problems sre expected to arise,
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ANNEX D,

PIL « ASL

STOCK NUMBER AND NOUM

B=81
C-177
C-315
CD-3426
OF=T945
CF=/2
CF=795/
CF-7769
CF=2132
CF-7782
€7.9361
CF 5250
CG~-"74772
CG-74114
C&--7479
CG 71957
CG-2424
CH-1950
Cd. 5245
€3-1053
CL~6248
CL-8738
CL-8740
CM.-3978
DC..5636
DF-.5869
63379
PG-8380
HC-902
HE-5115
AF-2479
HF-1367
HF-5972
AF-5218
HF-5319
WE-5227
¥¥~3993
HF-8375
HH-5415
HE-4913
HB-4914
EB-330%
HH-3303
HK-1513
HI-752
RJ-7013
HJ.43862

SV-Belt

Bearinz

Greane Fitting
W-Grid Plate

Nylon Plug
Capscrew

01l Seal

Primary Gear

Liner

Tingl Drive Gear
Pinal Gear

Copper Washer
Capscrew

Capucrev

Capscrew

Capscrew

Bearing

Capacrew

Primary Gear
15/16"x2k 2S¢
Ring

Spacer

011 Seal

Micro Suitch
Primer Switch

Hose Clamp

Point

Point

Hose Clamp

Hose Clamp
Exciter Gen Brush
Wheel Moter Bearing
Lmmeter

Bearing

Bearing

Txciter Gen Pearing
Capaciter
Countershaft Tocknut
Rubber Seal

Viater Sending Unit
011 Sending Unit
Water Tamp Gauge
011 Pressure Gauge
Bearing

Clamp

Contact Strip

38 Plate Rectifier
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INNEX D,

PLL - /SL

STOCK NUMBER /ND NOUN

L1111
29457
HL-8495
HL~7920
HL~7809
R4-7346
H4-7357
M~9278
M-9739
EM-2739
M-.5838
M=9744
M. 3208
HWM-2207
HO-979

HO-209

HO-7259
HO-7210
46..6940
H0-5803
HO-6457
#0-6110
H0-4500
B-v532
W0-4630
HO-4,007
HO~4037
HO-8831
HJ--9879
{03402
10-3049
HP..3459
HP..2083
HP-2079
MP-2978
P-2988
HP-2990
HP-2984
2P=1074
#P=559

HP-3460
P-3370
TR=2871
HR=1759
BR~7037
HR-9474

PUPTRS - Il B o dPhing

2 Point Torminal
Coil

Grease I'itting
Housing Coil lLsscubly
Capscrew

Bolt Block

17 Pinion

Capscrew

Exciter Gen frmature
Bearing

Capscrew

Bracket Power Switch
Cap Screw

Bearing

Grease Hose

Tacker

Point Housing

3/8 inch Bolt Block
Cap Scraw

Cap Screw

Startor

Point

DG Main Switch
Transformer (Contr)
Contrdl Switch

Cap Serew

Coil

Mag T lxm, Lssy

30 Plate Rectifier
Spring Lifter

6 Plate Rectifier
Steel Brake Disk
Point R, H,

Point Support L.H,
Point Support ..
Stationary Point L.H,
Stationary Point R.H,
Point L.4,

Seal

Steering Motor Stator
Brake Disk

C~9 Brush Ring Lssy
01l Seal

L0 Generator Brush
L5535 Tan Belt
Capscrow

UNIT OF ISSUE
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B
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PLL - 48L

yi1134
5111343
§ 5111422
@ 51171424

5111526
511 52
543953
5114335
511502
511

ot
51170032
51177605
5117016
11022
*117269
5117365
511740
5V17629
y < 51179582
5117976
5117984
5119826
5121963
5124519
5125108
5126327
51286,0
5§30959
51337617
5135756
5180013
5150193
5150303
5180352
5150329
5150825
5151601
‘ B)52149
5152944
5153284
515326
5154537
5169315
5172874
5175846
5175228

s

STCOK HUMBEZR LD HOLH

Rocker Jrm
Reckor Jrm
Boaring
Washor
Pipe iLssy
Pipec
Cylinder Lincr
Soeal.

Cam Followor
Soal,

Saal.

Beltb
Waghor
Gasket
BolLts
Gasket
Connector
Gaskot
Mt

Riig
Gasket
Bmaring
Thermostat
Gaskot
Ring
Washer
Spring
Pusih Rod
Saal

Bolt So3
Rod

Yuth
CGasket
Retainer
Rocker fxrm Shaft
Gasket
Brackets
Lock rub
Bearing Cap
Gasket
Retainor
Screen
Ring

Sholl Sot
Nozzle
Gaskot
Screw

PR A R R O L SR A L

T 8] F g R CATE

UNIT OF ISSUR

r\ 2
e
™7
wdda
LY
. tda
e
ey

- ida

=
e
-
DA
e
ke
™
dda
.
EJ.
™
duda

ol
Sda

BL
B
EL
EL
LL
E"h

Bi.
!

.
Ei.

¢
23

BL
EL

s
2

Bi.
E4
L.

&

LUTHORIZED QUANTITY

FORIUINIC SN P S V-E T S B N S, R N NS SR S ek ot ol il A A e

R N S A Lk

NI Tiararms. nge

ey

S g eite 4

L sanieite -

Ao e kNG dade T

POy

LBt v

T e g

IR ot e




AT SR Oy

]
4
. «HMEX D, PLL - 48L 5
STCOK WUMBIR D HOUH UNIT OF ISSUR AUTHORTZED QUiNTITY g
Lo 5111340 Rockor Jam i 6 i
g ' 5111343 Rocker Jrm 1A 6 4
| 5111422 Boaring . 2 i
| - 5111424  Washor B 4 3
i 5111526 Pipo iasy T 1 §
| 5111527 Pipo BL 1 §
| 5113953 Cylindor Linor B 1 {
5114335 Scal. B 3
o 5115037 Cam Follower 3 9 i
Pk 5115484 Soal. 2 ;
i 3 5116476 Scal. JofA 4 i
Pt 5317002 Bels o7 8 5
: } 5117605 Washor EA 4
] 5117016 Gasiet i L
? s 11022 Boits R 4
5137260 Gaslot EL 2
5117366 Conncctor BL 1
511740, Gaskot A 1
5117629 Mt 2l A
S5H17952 Ring BA 2
51119716  Gasket ok 2
5117984 Buoaring Ti 2
5119826 Thermostat BL 6
521963 CGas%et R 2
5124519 Ring Bl 2
5125108 Washor BEL 4 :
5126327 Spring L. 1 :
H12864,0 Push Rod A 9 i
5130959 Soal - B4 1 i
5133767 Bolt Sob EL 1 !
5135756 Rod EL 2
5150013 Mut Tk 2 :
5150193 Casket A L ;
5160308 Reotainer Eh 6
5180322 Rockor lrm Shaft EL 2
5150329 Gaskot EL 2 j
51508285 Brackets EL 8 :
5151601 Lock Iut B 4 :
5152149 Bearing Cap EL i }
515294, Gaskot EL 1 f
515328, Retainor EL 4 :
5185326 Scroon EL 1 X
$154537 Ring EL 1 ‘
5169315 8holl Sot E4 7 :
817287. Nozzlc Bl 1 ~
5175846 Gaskot BEL 1 :
5176228 Borew U7 2 "
ol
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STOCK_NUMEFR, (D /3D HOUX

5177764
5177773
517777
5179954
3184484
5186858
5188405
5188506
51951467
5196026
5196320
5196375
5196382
5196383
5196386
5196938
5197939
5198465
5228765
5230007
5373014
5564980
5575086
5575087
6436719
6437298
8137404
8524267

PLL =..SL

-smae

Demper
Gasgkot
Valve
Rockor Arm
Insort
Spring
Rotainor
Pin

Vaivae
Bearing Set
Rod Sholl Sot
Gaskes Kit
Gaskoet Kit

Blovor Rapair Kit

Blower Kit
Fudi. Pump Kit
Ring Set
Cylinder Kit
Injoctor
Scal
Elcmonts
Eicments
Gasket
Speing
Lloments
Gaslot
Connactor
Coclce
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ANNEX E. OBSERVATIONS OF LE TOURNRAU SERVICE ENGINE:RS.
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A. Recommended Basic Modifications of Present Crusher.

3 1. Redesign rear end of main frame and redesign tug structure
< for better ground clearance. This should merkedly improve performsnce
in swamps.

- E ALY M o LA - s

2. Replace both the stzr druis end round drums with a univer-
sal drum, We propose a drum made bzsically as the star drums now are but
made in two 7 foot sections revolved 3 turn in realstion to each other,
This would give the effect of rolling on a drum with points three (3)

] Teet apart instead of the present six (6), thus making for smoother rol-
3 iing on firm ground.

R gl
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J0TE:  In the event the army decided on new modified machines there are
L«’ further recommendations concerning weight reduction and distribution, to
which it would be premsture to attempt to propose at this time.

pUE e LAl

- B. Support Equipment: Be sure the necessary support equipment is
i properly maintained, availsble, and accessable to the crushers, This
A 2pplies to everything from hand tools to an sdecuste crane,

NOTE: The RT crane has proven quite l::united in its lifting capebilities
and the type of terrsin it can treverse,

C. Training Program: Recommend all officers and NCO's directly
connected with the Tree Crushers should attend the Le Tourneau Service ;
Training School. They in turn should give the on-the-job training to £
operators end mechsnics.
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SUBJECT: Transphibian Tactical Crusher Evaluation
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DA, Headquarters, 20th Engineer Brigade, APO 96491 26 December 1967

the rake attachment not be retained for future use, and that the TDA,

Annex A of report, be adopted. This headquarters does not concur in the

i recommendation to extend the contract 6 months. However, it is recommend- :
ed that the present PLL~ASL stockage be retained, ths: one technical '

representative remain with the detachment, and that the contract, with

modifications, be extended for 3 months until 30 April 1968. This head-

quarters considers that a 3 month extension on the contract will allow

sufficient additional time to observe and evaluate the tree crusher under

varying conditions and to reach essential conclusions not possible at the

present time. Observaticns, to date, are based on limited conditions of

jungle, terrain, and hostile attack.

‘ Py
; &
% TO: Commanding General, US Army Engineer Command Vietnam (Prov) p
¢ APO 96491 i
: : Ed
! 1. The Transphibian Tactical Tree Crusher evaluation is forwarded %
i in accordance with instructions contained in your General Order 443, §
é . 1 November 1967 and your message AVCC-P&0 UX 4372, 12 November 1967. g
] ¥
é % 2. With respect to the recommendations contained in paragraph %
% V of the report, this headquarters agrees that further research is needed §

to develop a land drum which will shed soil like an amphibian drum, that 3

T T T
PO A MO A MO A A o g T AR it S B A
W

*%3. This headquarters concurs in the comments in paragraph 3,
1st Indorsement. The observations made thus far, in the limited time
available, have been insufficient to conclude that the tree crusher is
an economical and efficient means of clearing jungle under combat
conditions. Therefore, action to order into production or purchase
additional tree crushers is not appropriate at this time.

4. The comparison of tree crushers with Rome Plows, paragraph III
of the report, provides useful information. However, in order to ;
determine the more economical means of clearing, the operating unit costs
must be compared, i.e., personnel costs, repair parts and POL costs,
and costs of other support requirements.

5. Particularly noteworthy is the fact that the machines experienced
few mechanical problems until the end of the test period when the electrical
systems failed on both machines. Seriocus breakdown of the electrical
systems indicates further observations are necessary before it can be con-
cluded that the machines are relatively maintenance free.
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*% NO ADDITIONAL INDORSEMENTS RECEIVED, HQS, DA
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round is unknown.

6.

a'ility to survive in a hostile environment.
that might be caused by an anti-tank mine or a direct hit with an RPC

26 December 1967
Transphibian Tactical Crusher Evaluation

Little experience was gained with respect to the tree crusher's
The degree of incapacitation

The machine operates in very difficult terrain where

snpport and maintenance equipment would experience great difficulty in
This same

making major repairs to damage as a result of hostile action.
terrain makes the security of operations a difficult task, and increases

e probability of VC-inflicted damage in more active hostile areas than

ose experienced thus far.

th

FOR THE COMMANDER:

t /ROBERT F. JONES
Captain CE
Assistant Adjutant
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DEPARTMENT OF THE ARMY
HEADQUARTERS, 93D ENGINEER BATTALION (CONST)

Cana YO RTINS

APO San Francisco 96370
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SUPPLEMENTAL REPORT NO.

TO
TRANSBHIBIAN TACTICAL CRUSHER EVALUATION
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I. THTRODUCTICN '

Following the close of the transphibian tactical erusher evaluation
period on 15 December, the crushers encountered difficulties in a waterway
of the Nhon Trach and could not be driven out under the.r own power., This
mechanical feilwre and the subsequent removal and disassembly of the machines
is judged to be of sufficient importance to waerrant s short supplement to the
original evaluation, This report is conpiled from interviews conducted with

individuals involved with the tactical crushers during the period 16 December
to 24 December 1967,

R

A channel in the Nhon Trach noar high tide (Thi Vai River, Coordinavos
15 160817).
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IXl. PARAMETERS OF EVALUATION
fis  Scopc of Operation

1o Porsonnel and Equipnment: The personnel and equipmont essigned
to the Trec Crushor Detachment romained unchanged during this period with the
oxcoption of the eddition of various boats for seccurity ond "transportation,
Assisting in the operation during this poriod woere four bridge boats; three
from tho 100th FB Co end one fron the 573d FB Co. The 15th Engrs also supplicd
fivo air boats andtiree 12-ton bridge float assomblics. The Battalion Executive
Officor supervised the extraction, rcmoval, and tcerdown operation.

2. Tost Lroo: The entire period was spent in the Thi Vai River
which is the main stroam flowing through the Nhon Trach tidal swamp. The area
is composed of islond-like deposits of tidal silt interloced with wator chamels
of varying widths, High tidc cccurs twico cach day, the first tide risce
approximatoly threo fout cnd the socond about oleovon feot. Tho current volocity
varics from throe to five foot wer second,

B, Bvzluction of Porformanco

1o Problems Encountered in Deop Wator: On 16 December 1967, tho
nachines woro to swim up the Thi Vai Rivor to their original point of ontry into
tho Nhon Trach, which was the first log of tho trip back to Boarcat. Both
machines crossed the soft ground shown in photograph 2 to rcach the main water
channel, 4s crushor numbor 2 roached tho doop wetor of tho main channol and
started in, numbor 1 pauscd on the mud bank to watch tho progross. Numbor 2
ontored the deop wator during the roceding tide ond was swopt about fifty moters
downstrosnm, The oporator hed difficulty controlling the machine which tipped
from eide to sido. Although tho water was relativoly cclm on the surface,
thoro was apparontly a whirlpool or oddy current octing underncath the surface.
After twonty or thirty minutes, number 2 reached tho far bank and pauscd for
nuaber 4 to move out, Number 1 then ontored the water and encountored the same
difficulty with the current, Tho machine started dipping from side to side
dospito the operator's cfforts to control it against tho current. Suddenly the
operator of number 1 could hear the machine taking on woter, It sounded as if
it wns pouring into the front axle and very soon thorcafter smoke startod to
entor tho driver's compartment from the ventilating port. Tho machine bohaved
erratically and tho right front drum locked. At this point the oporctor of
number 2 saw tho smoke coming from number 1 and moved accraess the streom to
assist the other crushor. The operator swan nurbor 2 downstreanm to turn around,
end whon ho did so, the machino tiltod and tho operator thought he heers water
ruming into the frome, Crushor 2 continued to operato howover, and noved back
upstroan to put a tow cablo on the first machine, As he approeched the stranded
machine, the operator noticed thet his right front drum would not nove s 80 he
shut down numbor 2 immediately. A small amount of smokc from machine mumber 2
was noticed by the pcople on machine number 1. 4 detoiled discussion of tho
mechanical difficulties is covercd in section D,

2, Extraction: By letoc aftornoon of the 16th, the situation
looked bleak, Both crushers wore disablod in the middle of the Nhon Trach tidal
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#2 == Marsh leading from Phuoc Tho into the Nhon Trach Swamp
during the rising tide (Coordinates YS153823).
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swomp. Neithor would run nor float, How do you oxtract 195 tons of steel and
wire? The mochinos wore highly vulnerable to cnemy action in that only limited
soourity could be affordod with the equipment on hond. At least there was no
problem of the mnchines flocting away; the operatvors had beached them as soon
a8 thoy had run into difficulty. The machinos werc spaced approximately 150
foot apert and did nu* floaot away evon at high tide (see photograph 3). The
two Immediatc probloms wore thoe removal of the water from the ingide of the
exle, and thae sccuring of tho machines from cnemy action, On the 17th, o land
and alr rcconaissonce was mude to fix the loc:tion of the crushers ond to locete
o sultable extraction site, The only fiasible gite - firm shore and clearcd
bank with land access = was located eight kilometers downstream ot the destroyed
village of Ap Go Dau, Fhotograph 4 shows the bank at that location, During the
day mechanics and tools were lowored from helicoptors to the machines to doter-
mine the extent of tho demage. 4 pump was also taken out to the crushers to
bogin pumping out the water. Lengths of hose were used in conjunction with the
pups to siphon the water from the front axles, but these devices could only be
cmploycd at low tide since the remaindor of the time tho access plate to tho
front axle was undor wator, Boats were the only moans of gotting to the crushe
ers as well as dofending thon and meximum offort was mode to obtain a sufficient
numbor, On 18 Decombor, four bridge erection boats were placed in the water
near the stranded erusher with the aid of a Chinook. Five airbonts werc assom-
bled on 19 Decombers The alrboats provided security and a ferry service betweon
the landing sitc ot Lp Go Dan, code nome Point Zulu, and the crushorse Two of
tho airboats mountod .50 caliber machine guns and tho remainder wore equipped
with 7,62 mm mochine gunsi Photograph number 5 shows one of those alrbonts
with Thoi sccurity clementss On 19 Decenber, machine number 1 hod beon pumped
out and was pulled from its nud berth by the four bridge orection boats. The
first attempt was made against the current for mexdnmm control, but little head-
woy was modes Moving with the current proved casier, although it was much nore
difficult to moneuvor tho machine in tho swift water (see photograph 6). Mony
conbinations of the four boats pulling and pushing were attempteds The crushers
wero not designod for this monuever. Most effective was found to bo four boats
tiocd together pulling the machine broadside ocgoinst the rising tide: tho masdrim
specd was 75 km/hre The tide doos not rise long enough to make tho trip; there-
foro it wms nocesscry to rido the tido out, Riding tho tide with full bowor
provided what wos considered to be marginel power for control. The trip for the
first crusher required 6 hours and 10 minutes. By 2200 hrs, with floodlights tho
two M-88's had pulled the 97k ton crusher from the water over the rolatively
firm bank (sce photograph 7). By now o fairly sizoable force was ccncontratod
at Point Zulu which had beon sccured by tho 3/5 Cav on the evoning of tho 19th.
A dozor waes used to establish a protectivo: borm around the areas Tho sccond
crushor posed ¢ gotiowhat groater problem in that the suction caused by tho nmd
bank kept the front drums from floating ovon after the front axle had been
pumped cloar of witer (sce photograph 8)s Three 24-ton bridge pontoons wore
assenbled at Qoint Zulw, loaded with bridge timbors, end moved upstrcam to the
crushors as shown in photograph 9, Their purpose was to add to the floatation
of the front end of the crusher and thus holp breck it loos~ from tho mud bonk,
The floats could bec manouveroed only during a period of soveral hours each day,
sincoe ot low tide tho mud offercd no foothold (photograph 10) end high tide
covored the drums. Betwoon tho fall and risc of tide on 21 Deccnbor two complete
floats werc wodged under the bumper asseibly and werc lashod to the bumper
(picturo 11)s O4 oxplosivo was clso buried in the mud clongside the drums to be
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#3 ~ Tactical crusher #1 at high tide. The wister in the :
main axle coupled with the suction afforded by the mud prevented the
mechine from flosting awsy. The Thali security element encampeéd on the cab. i
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3 #4 = Bank of river at Ap Go Dau (coord ¥S 213738) ,(note leterite 5

rocks along the shore)
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#5 == Airbost supplied by 15th Engr Bn (C) with Thai security.
1 In addition to providing security, airbosts were used to move personnel
) and supplies to the crushers,
é %
| %
i
#6 - Bridge erection bosts towing crusher downstream to Pol: . z
Zulu, Four bosts were used, The bozts were tied together to form ona
power unit, Two boets were tied to tug section (resr) and two boats tied ,
to front end of crusher. Mex speed .75 km/hr against tide,
6
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#7 -- Extraction of tree erusher at Zulu; The crusher would
move with & single line until floatation was lost. A change to a double
line is in progress, Tracks of thefist nights extraction are visible,

#8 — Tactical crusher #2 stuck in the mud at high tide.
Brenches were helpful in keeping burning sun from security troops.
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#9 == Movement of the pontoons upstresm to sid crusher 42,
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" #10 ~-Wedging the flosts‘underneeth the bumper assembly of

, crusher #2, lMoncwvering flosts was Cifficults bottomless mud at low tide and
water at high tide.

i .

#11 =~ Floats in place and secured to the bumper, Timbers
i were wedged and lashed to insure meximum flostetion and to keep floets
§ from sliding on the sloping surfzce of the bumper,
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used if necossary to brock the suction of tho mud, This wns to be the last
ditch attompt to froe the maching, Everything stood in roadiness for the high
tide late in the afternoon, The tide come in slowly ond the timbers placod on
the ton of the floats crecked and grocned cs they wore mashed ageinat the
bumpers by the relontlcss tides Finally tho machine broke loose with tidec left
to spare. Photogroph number 12 shows crusher mumber 2 prior to breaking locse,
Movonont down to the landing sitc was not storted until after 1930 high tide.
The socond trip was accomplished with 40% loss power since one boat had devol-
oped tronsmission trouble and a second boat hod lost one engine, The mochine
was carried by the curronts of the falling tide and the boats wore uead to keep
the machine ae close &3 wossible to the chomnel, The second trip lasted 3
hours ond 15 minutes but to thosc who were owarc of the lack of control over
tho machine it seemed much lonzer, 2Zulu was reached aftor 2245 that oveninge
The lock of control mode it noccasary to beach the nechine,and the tree crusher
was oxtracted with the two VIR's on the corly morning tide 22 Dec 67.

3. Discssembly: Disa~sembly was not accomplished during the
previous evaluation poriod. During viis poriod however, both machines wore
torn down end movod twenty-five kilometors overland, The disasscrmbly was accon-
pliched in o much shortor time than thought possible. 4 strong motiveotionnl
factor in the form of heoavy VC action in tho vicinity coupled with the antici-
patod logs of our sccurity forco on 24 Docember undoubtedly contributed to the
ropid toardown, The first nmechine was complately discssembled in 18% hours, and
tho sccond machine required only 114 hours. Photographs 13 through 20 show this
Glsossembly nnd point vp the value of an M-88 tank retriover for this oerction,
It wes definitoly established thot this piece of equipmont hae the most desir-
able combinotion of enpobilities ncoded for disassembly. It has sufficient
power end 1ifting strongth to easily handle every operation including lifting
of the cob assembly from the top of the crusher, The 20~ton cronc, on the other
hond, connot accomplish many of the operctions without boing moved several times
(roquiring the object boing movod to be sut down each time). The disassembly
of tho machines with tho }-88 proved to bo prectically fool~proof ond no prob-
lons woerc oncountercd,

Lo liorouent:s Eceh orusher wms ovel il pix 25-ton lowiels zad
no AifCicuwlties wrre eadcovmuore”, & alnvtble syston wes used. to concerve the
awhor of 5-ton tractors required, Care hed to be excercised due to the wide
loads (see photogrephs21 and 22).

C. Security and Resupply: The same problems encountered during the
svaluation period in trying to defend and resupply the crushers in swemp areas
were encountered during tho recovering neriod, The security force was restrict-
ed to the tops of the crushers or to boats as shown in photographs 23 and 24.
Resupply was accomplished by boat or by zir (seec picture 25). The vegotetion
on the swrounding mud flats wes practically impenetrable (ot least for a force
of any size) and apperently presented as greet on obstacle to the enemy as to the
friendly forces, During this period there were several Viet Cong attacks in the
vicinity against the RTAVR First Rifle Company, the unit providing seowrity up
in the ¥hon Trach, and later against the 3/5 Cavelry, providing security at the
landing site. Despitc these attacks, which rangeC up to battalion strength, the
crushers did not come under fire, The cight kilomcters of water between the
entry point and Zulu posed the greatest problem in securing the crushers,
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#12 == Crusher #2 os the tide comes in, The wedged timber
holds the flosts under the bumper and transferred the force in a lever
effect lifting the drums from the mud,
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#13., Disasserbly at Ap Go Dau. Large steel plates and jack stands
must be positioned by hand under the bumper assombly.

#1/. Bimper assexbly is lowered on the jacks to raise the drums oft
the ground,
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S #15. The hea.vy 1ift: procf that the VIR can handle the job of lifting
1 the 1i~=ton cab and power assembly.
|
1 16, Without electric power, the eloctric motor had to be turned with %
¢ a wrench to lower the bumper, 3
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#17. VIRgtripping a 24,000 pomd drum from the carcass.
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#18, Modn freme apsembly - the rectangular vertissl tube most Iikely
allowed water Inte the main frome and causod tho electrical shoits,
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#19. The wide ones - each of the 3 drums with hubs requires a lowbed.
, The load width is 14 ft,
|
i )
; | #20. The main frame being wnlooded. Two 20~ton cranes must team up &
1 when a VIR is not available,
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#21. The tug structure loaded for transport back to Camp Castle,
load is 14 feet wide.

#22, The cab/engine load prior to securing on lowbed.
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#23, The security deployed on top of the crushers. Note double lines
from tug structure,

#24. Security force patrolling the stream, Boats covered the banks
3 during the move.
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#25. Resupply of C-rations by air to security forces, Those that didn't
sink were recovereds There was no bank or open space to land or drop supplies,
Water cans were handed from helicopter but almost sank the boats.
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During movement, maximum use was made of tne airbosts which constantly pete
rolled up and down stream to discourage any would-be attackers,

D. Maintenance:

1« The major maintenance problem encountered during this perlod
was the shipping of water by both machines and the subsequent power feilure.
The machines are constructed to be watertight and have operated in the water
previously with little difficulty, However, in this case one machine took six
to eight inches into the main axle and the other machine had its axle completely
filled with water, A great deal of the wiring and a large transformer are con-
tained in this front axle agssembly which is located between the two front drums,
The water caused shorts in this wiring and disabled both machines, How much
additiona]l damage the high concentration of salt in the water might have caused
to the driver seals and electric wiring cannot be determined,

2+ There are four poassible ways for the water to have entered into
the axless 1) through the front access plate cover, 2) though the driver seals,
3) through the exhaust port located under the main frame cab assembly, and 4)
through cracks in the frame, After examination during the extraction process
and after disassembly of the machines, it was determined that the primary leak-
age occurred through the exhaust port, probably as a result of the wave action
and subsequent dipping of the machines, Normally this port is two feet above
the water line (the exhaust port can be seen in picture 18), After
the water was pumped out of the crushers, these ports were sealed off with
canvas prior to the movement downstream, Leakage around the driver seals con-
tributed to the inteke of water in at least one machine, These senls had not
been changed for several months and appeared to have been adversely affected
by the salt water. It is not felt that the driver seals were a significant
factor as no additional leakage could be ésteblished during the 12 to 24 hours
the crushers spent in the river after the water was removed, and water could
not have been heard going through the seals. The possibility of leakage through
the driver!s access plate has been eliminated since there were no air bubbles
seen around the plate on either machine and the gaskets were wnbroken., Appar-
ent leaking through a erack in the frame was observed during pumping on the
214 machine extraocted,

E. Support: The only addition.. material gathered concerning the
support requirements of the tactical tree crushers involved the confirmation
of the earlier belief that the M-88 tank retriever is a far superior vehicle
to the rough terrain crane for the disassembly of the tree erushers, It was
established also that there is no need for a forty~ton crane as had been

thought earlier,

Fo Training: Additional training for the operators of the tacticsl
crusher in deep water 1s needed,

G, Modifications:
1, Exhaust Port: The design of the exhaust port is presontly

being modified to outlet through the engine ocompartment, thus raising the oute
let to four feet above the floatation line, and eliminating the possibility of
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water entering through +this port, Future models should incorporate some
modifiocation to exhaust this outlet at an equivalent height above the water.

2, Bilge Pumps and Drain Plugs: A definite need exists for a
bilge pump to prevent a power failure if water should enter the front axle or
main frame. This wnit has installed a drzin plug in the front axle to facili-
tate checks after amphibian operations. A factory modification to incorporate

drain plugs might prove helpful.

3, Access to the main frame ond front cxle while the machine was
flosting would have gaved much time and allowed repairs and pumping and possibly
prevented much of the damage. The feasibility of this as a factory modification
cannot be evaluated,

IIX. CONCLUSIGNS AND RECOMMENDATIONS

A. The activities during this period have not changed auy of the
original conclusions or recommendstions with the exception of the problems
encountered in the swiftly moving water,

Be If operations in water are anticipated, the machines should be
modified to include a higher exhaust port, bilge pumps, and additional training
should be afforded the operators.

Ce Driver seals should be checked before amphibian operations are
undertaken with the crushers,

D. Disassembly and movement of the crushers by road to another site
appears feasible although it is not the preferable method of movement and should
be linited to emergency situations. In most situaticns time end effort for
reasserbly of the machines is not justified unless it would take at least a
week to cover the distance overland; even in that case, consideration should be
given to the fact that the machine is not designed for repeated assembly and

disassembly,
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