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/o thRH

o | e Séptelﬂbér 20, 1960

n ‘ (2):, 'Over}ieating i's nét a yfé'blem :‘tof no+«load cp‘ersticn '
withmﬂ: or with wgter, or for full-losd operstion |
when water 18 passed through the unit (to the -
dtemond drill) | |

v’(3_) stauing and overloading cause mctor faﬁures |

ROR™ 230-volt um 15 signiﬁcantxy moxe suscepﬁble |

" than the 11.5-volt unit ta fail\:re as a result of
mmuﬁ‘actuﬁns ,i.naceurac;es an_a operat:;opal_ gbuse - : a

‘ A As & resua:!: of this work, 1t 48 z'eccmmended that ﬁhe d.rming
-units presently evailsble; to you be used to obtain tield reactifm to the | ,
_eperatmnd performence of the drilling equipment. Detailed procedures |
E for t‘nis are g‘&vm in the reports It is also recomenﬁea that & pre-
1iminm design etwsy ’oe imdertalcen to &etemine whether the . driiling unit
tan be significsntly improved in 1lignt of the perfommce information to
be obtained from the :1e,m.}f - ' o |

We have engoyed smrkmg on ‘hhese pro;ects. 'xﬁje‘histbry'of the :
aetrelopnent of ‘hhe drilling equipnent :Ls ccmplicatéd, and the future ,poé-s
‘gible &ejveiopmenta of the equi;men‘b encompass many alternatms. He look
i‘orward t0 the opportxmity to ﬂiscuss possible futm developments vith
'you and :,rom‘ assodutas. | '

Stncerely,

- 50X1

ABW:mln
' Paclosure
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 SUMMARY REPORT
w

 WORK ORDER NO. 9,

| September 20, 1962

This x'epart mm&rizes the mmt done mdﬁr two programs relative
to the improvement o:l’ @30~vo&t DC

w s.ncorporaﬁea in
specinlized dﬁl&iﬁg ki‘hs. Work Or&er No. 6, Task Order NQ. Sy m mder*

taken on Mareh 16, 1962, to stuly certain problens vhich hed ericen tn
the maﬂufaewxe zmd use af the 239-%1% unite. Work eméx‘ Ka. 9, Task
Order To. 9, vas undertaken on May 15, 1962, %o tnvestigate the ;pmblms
m.grea@et detail and o evolve remmn&atiene for the correction of ‘the

problems. o maké the -aisenseién of the results of bo‘l:h pmm.ﬁére ‘

Ly they are presented together in ims report‘
- In the course of the dwelommnt of the abwetmentionea sxaecialized |

arititng Kits, 1t had been decided that some of the Arilling witts should 1

“be equipped with motors :ror 6pemtim on us-vaz.t e ' |

» end some with
motors for apéraﬂon on 230svolt current) x:errespon&ixsg experimenta& units
had been Qesigned and fabrie_aﬂ:ed, and also appmprmﬁe spa@ifiga%iﬁns end
dravings hed been prepared. The Siponsor suhseqtmnuy had incorporated

 modificetions in the design end then progured & mulier of éﬁﬁiﬁé Kits vie

-~ two commercisl Pabricators. 0n the ’basia of zecent mamﬁ'aetuﬂng and field
experienca with the cawesponaing &riuing un&ts, th& sponsor ha& inclicateé

i CRET
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P

- thmb the drmmg nnits aquipyed with Zub'wolt motors had operate&

L mtisfwbariiyz hwmr, considerable difficulty hed been ancauntereﬁ vith

the 230-v0lt wits. In $ame cases, the motors had appeared o be wsatiﬁ»

factory as étxyjiﬁa& 'by the mamifectwrer, I other instma, they had
developed "ehorts” after brief p&ﬁo&s of operation in the field. Becauss

| of the i‘requy 6? ﬁ@ém'reace af ﬁrmmle with the aac'woit matora of these

arﬂling uﬁi'ts, wark Qr&er Naa 6, 'I.'ask Order Nﬁ» 9, vas maertalwn» to

' investigate the cmse{a) ar iahe ﬁix"‘i‘iculty, and, 1f pess&bia, 46 sscertain

o vhat messures might be taken o reeti;’y iehe Miculty.

It h&d been amisione& ‘bhat the Wofk Ordser o 6 pmgrém wuld
 start vith a Teviev of he use pattem of the ‘230-volt drfiling witt from
the viewpoint of . the mo‘ter ana with the exmmaﬁon of & xm&t found ﬁu be
: msatisfsctary fm' use m&s un:'.{; wag ‘ﬁo be canparea. with one cunsmem&

o be satisfactaty A visit was to be made to the motor mamxfaeeurer to0

' miw thé manufactw*ing process and aﬁ.snuss the pro‘blm vith their engineer~

| ﬂ.ng staff. I‘b had bten expected *ﬂmﬁ these éﬂorts Wﬂn determine 8 reason«

' able emse for the dm;wulty. meas for improvement were then 6 be |
o eénsidem and one or o vere %o be selected. To the axtent possible, a _‘ o

& it was to be modified accoréﬁ.ngly, evaiuated in our Momtory

© imder simulated service conditions, and delivered to the Spomsor for further
"emluatﬁ.on. P | | B -

| The effort ggrfomeﬁ. mﬂet waﬂ: Order No. 6 pragreﬁsea emewhat _
awerently as s result of &iseuasions and mutual ssréanent vﬁh the Spcnsor.

- The axmnination at available dsta an failed units shoved a mzeh vider

spraaﬁ cf yerfommce ﬂwa had been oﬁgimny anticipated. 'mere:tére, it

van considem nemesm for us %o axamiue as mny 230-%1*& Grm:lng mits

CRET
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btblﬂ.l

Coas poasmie, ‘ho o‘btain & bet;ter plcture of the Varioas aauees of z‘a.um.
- 'l.ﬁonsequen’cly; 94-3 ﬁ’ th,e shelf“ drillmg kﬁs equs.pped viﬁa 230-»%3:& _
| driﬁ.ing uits were m:shea_to us. 'me drilling units were diswsembie&
il Gelected parts vere exuminedj thete parts vere the cnes Taought o be

most closely assaeiam vwith the ms of ?aiiures' encowntered. s was
A, . am; necessary 1o cans‘tm*t gome specisl evaiuation equipment fw use m
- the mmminatim snd in the nmning of salecte& éxpersmentsa 'nm eﬁort
. am incinde & ﬁnit to the m%or msnufacturer, fas ord anmcipata&. | ,
Asa zmauit of & discussion with the ‘Sponsor on May 8, 1962
| mgarwg the results of our axmina%ion cf eelee%ad parts of the hs zmi-te,
it ves agi‘eed %a‘b aaamom efztez't was naedaﬂ in an a%tempt ta eﬁ?@ct e

paltrbion %0 t‘né x:rabz.ane with the asﬁavolt axming tmi*i;sa as euvisionea,

the mpcsed e?fqrt m %o consist of i:he followmg wbiﬂti&sz R
(1) The 43 units were %o be maasembh& as nearxy as
| pbasihle in their origﬁnal condit&me ‘
(2} ‘mmugh &19&%32.&15 *with the m%r wﬁwtw, a |
| ‘ mimm matamwa memtm was o be eata‘blishéd
fox*t&zem%or %hatwastobeused inde%ermiﬁing -
| __'m to terinate subsequent rumin testa. "
(3 No-load tests weré %o be rum on each unit to aétﬁmim
A | '_tha time requiml tc reach the astablishe& %eumeutm
(%) Ruaning tests under full load, viich was to be __
ixrmsed by Ming eath unit uneii sxes speea vas ree
dueeﬂ by 20 per aent, were to be conduc*bea i:o

d.etemine the time i’c:' each mit ta reaz:h the esi:slblishea
tmpez‘n‘bure

SEﬂRET
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(5) fm& date from the rtmning testa and the part exeninae

*!:ions were to be studfed in detail and diccussed wﬁ.ﬁh

‘the mo%nr muf;;, ipe

' (6) Tests wers to be maﬁe with one or two ﬁtpi(séi ,

-mita to determine fhhe effect of *ﬁy:»ical flows of watér
through the unit(s) on the time for the amt{-a) to.

reach %he establiched temzsera‘hme under i:he no~1088 aml
'_waa.aaa aonditions. . |

{7) Besed on this esfort, ; Peport waa 0 be prepmd iu«

¥ a.nd f.he &pansara

 corporating ouxr xeeomm&atioaﬁ concefning passi’ba,e
i design changea; mmxﬁ‘wmag caﬁmeﬁ%s, m&'maﬁeation'
| pmee&zmes which would z-eauce greatly the nmher of w-
. eatisfwbory age-sve;x &rw.mg units to be expected
from mﬂssatzmnt mciﬁl*fa‘bﬁcatiw eﬁ‘,ﬂ‘oﬂs‘ |

_ Work Order l%m 9, 'I'ask Grﬂer Ro. 9, vas mwmﬂy m&eﬁaken to
aceamplia’a these wen ebétcti?es‘ Bééaube i:he nature of the recmmnendati,ons
40 be evolved was not clesr, the effort did not include the modification of
any wits or the evaluabion of eny modified wnits by us. - It vas agreed that,
shom suchm &f‘:‘m eu‘bsequez‘xm Bécéma aasifaﬂeg ,“ would be censiaer&& S
at the apgmpr:{ate timet Aceordmgly, when 1t appeared that m of the 1&3
: units cwm be moﬁified saﬁ‘icien'bly o pemit Yimited fieid operyxion;
Task Qmer Ro. 20 was tmﬁertaken, on Jxme 22, 1963, o accmpmsh this work. = -
The mo&ifinations and %hg Walmtiéﬁ ﬁf the mo&ifie& units srve &escribad in
" the "Sumary Letter Bewrt on Task Order No. aa“, aate& &p‘tanber 80, 1962

SEBRET
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The k3 239%1‘& arw;ms units vere insmcﬁad for mechenical and
o mcmm defects vaich mm vesult in premsture failure. Each unit vas
~ “then raussm‘ni&& and npbraﬁaa without load end without vater for 20 ninutes.
o gix imi‘bs daid mt start, Two wmits faiz.ea G.nring the m-load test. The |
mtér‘-cast %mpemtms of the 35 maits vhich aperateé. yanged £rom 105 to
125 ¥} the maximem augmbu temperature of 130 ¥ was not reached by sny of
 “the uits. _' | - | _ |
 0n the basis of Giscussions with the motor memfecturer end
* leboratory tés'ta; 4% was aetemined %&t the mﬁcx’-a‘ were fully héde& ﬁhex:‘ _
ﬁxair spee&a were reduced to 1,800 R?M; 4his was lower then the speed obe
' tainea by & 20 per cent veduction, that m origmguy velieved to namspon&

: to fuld ibfaﬂg *&e 35 mﬁg wers opéra.ted at speeds of 2,600, a,koe 2,200,

2,0065 ana 1,809 am, wwaout water. The horaepcmx* deliverel was deter
© for each it ot each cpeed. o nits falled during these tests. The
wﬁnins 33 tmitrs vere operai:e& at 1,8@6 REM for 20 mwes, or tm%ﬁ t:ne
 motor-case temperature reached 130 F. Tures additionsl mits failed during

ﬁhese testss eight \mata uperated for 20 mi,nms without reaching 136 ¥
(m of these units dauvering reduced, borsepover because of bad amtms);
_tha maiuing mita mwhea 1309 mempmwarmmzmmm 18
- gzes’es wmseiema arilling unite shoved that the 230-vOlt motor
314 not overhest vhen operated in & no-losd condition. Under full losd,
39-*%1% unit remadned mﬂ'ﬁciently cool when wates ﬂmd through the

mﬁm Mz the rate of 1 guart pep hmxr; this rate is leas than that nesa.aa'
for drmias %th dlamond drills. ' ‘

§EGRET
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et er; four ns*qua; dxilling uaits, sugplie& to us far : e

eompwism ws.th the 236wc>1t uniisa, were sub,jec-‘aed to the sume inspectzm
mc‘i mmg %ests ss t:’ne E30~va1t mits. , 'me reaults-' pf,; i;his yqr;; vere |
aiscussed in detall w:tth e motor manui'actwer. | Typié'a‘.i 3.35- and 32'36-%1%'
| 'motora mre emineﬁ am‘i test.ed by the mot.az- m@actmr. Yo faﬂms o
 ocourred dn the 115-volt mits during any of the tests. o

cocLsIoN

Beczmse om* un&erstmiﬂ.ng of the agaav:;lt xmi*&s wss heipea )
5 signﬁicantly b;y i:he e and %—hmr funmloaa mmnﬁng 'bests canﬂutzted mdar -
Task ﬂzﬂer No. 20, ﬁaa ccneiusians éﬁ& xecmmw;ions presented m this
’ repor‘& sre based on that wark as well as upon the vork done under Werk ‘
: Oraers ﬁosi 6 a:tx& 9, ’I‘ask Graer No. 9. - 'Me conciusians m csﬁegarizéa
mder ﬁhrae heqﬂ.ings. aesign, manufactm, amd inapec%ion. S

(1) Pm:perly mamxracmed and iﬁstaih;a tn the drﬁl
R hﬁusing, the Qaﬂ-xrolt mfsor can &eliver fzm 8,08
G %0 0.09 wraapmr to ﬁw drﬂ.ll ws for ab 1&&6%
g Bﬁ hours i vater is passe& fhmu@x the uzmtnre 2t
 the rate of 1 quart per howr, ana the motor is
o;perated a;t; 1,800 REM. v
{2} Because tsf the fine wire usea, of ner:ensi%y, ]
| "tne matﬁra nee&ed for this applicaticn, ﬂm amature o
- in Busceptible ‘ﬁo asmage at weral stagea c)‘:‘ }
: _wmm. 1t 1s aiee ausaeptible o damage £ron

~ SECRET
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) mer}mading resulting fram ms‘:boi atalling ot
~ operation et speeds of less than 1,800 RPM. |
{3) the aénﬁgﬁmﬂm of the mé‘tér bﬁx&ms Vappwanﬁy

_incmsea tha possibility of amatwe fallure
aﬁ.@iﬂmﬁy‘ o
{8 riessothanc«gw& workmanship relaeive to wiring i:he |
- ammng wdts results in susceptibility to amature
. and x'eétiﬂer failure baamse of "eho?bs ..
(5) Vj’.the susceptibility of the sheet-metel recﬁﬁe? N
| | ehieid to denting is & source of faimm ”because
- of "ghorts” dn the reetiﬂér wiring \ |
- {6) The 'réai‘ Gering sesl represents a mssible som'ce
. ext‘ f‘ailuré s‘taming fm wvater 1eaksge into the
| omstwe. This possibility becamss grester ns the
| b-ﬁng deteriorates dus to the effects of heat and
) Beca.usé the metéﬁng valve 1n the arillingemit
o hanm ie amxcm to edjust, the watér s@piy ta ﬁie
© d4rill can be eccidentelly shub off; thus rasumng
in wez&:eatmg and faﬁu:m of the motor.

Mmufactm

_ w 'Becmse simuar wiﬁ‘actming errors ana amissions | '

B were observed in the mums tnits nade by the %wo »_

‘commercial fabricators, it is concluded that the |
quality of worknanchip required for the drlling untts

SECRET
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<
s

15 better then that noymally provided by the

japonsar's. contractors. |

The srmature, brusies, tectifier wiring, motor viring,
;end rear G-rﬁngseﬁ ure pmmulaﬂy mc&p%i:bla to
dsmage or duproper installation Suring manufecture.
Our ve-examination of the neééssw’ mantzfaééxmm'»'

opemtians does not indicate any nnumalzy severs ves

rements . mis apparently is s&ﬁ:stm%in‘ke& by the

. ~_eli'laé“ét;m:«vé of complaints oy cmmenta £rom the two cotte
~ mereisl fabricators. | o

The incpection pmeaams ‘se‘% up in connection with

. the znamzi‘acﬁm of these drilling units and Smpléu '

mented by the two emrciai x‘ahrict%ors Y
wnits to pass with features which in some instances

cansed immediste failure, snd in other instances vere

certain or extremely Iikely to cause premsture fellure
ultimately. In pany cases, it was difficult to
 estinste the probability of failure st
© certain manufacturing instcuracies.

It has been shoat tive years since the basic design of the Arlle
ing unit was established. While a few carefully prepared wnits were
originally Walm%d Q%ensi#ew by the Sponsor, significant design
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m&iﬁca‘tﬁms were aubsequan’c}g mcorpbmtea that a;xpa:renﬂy we:m mt

o evalua%e& ex?cenmveiya In a&diticn, as with many of *ﬂm Swnaor'a aesign

N %:lunal requiren

o problems, it has been especiauy aifﬂcul*h 6 specify in detsil ﬁha upera»
*ha for the mﬁmg unit. As e a-eauuz, it 1s difeicult
%o defme those features of %he presently waﬂ.able 435+ wnd 230-7:51% drmﬁ-
_ing mita tha*b m satis&’w%ry or unsatisfmmzy. 1% xls purbicaﬂm'ly
dﬂﬁcul‘% %o aeeiﬁn whieh fa&ﬁurea of ‘these uaits caui& be changed, end %

- what ex%én%, in or&ar %@ provide for mnre satisfmeezy w&rﬁm aperatm‘
n view of the pro‘blmts snd ot the conclusions presented sbiove, the ?olflcrw« |

ing mmmeudationa are made rehtzve %0 ynmmg for the supply of
:tmprwed. R30svolg drﬂling units to the fiem; |
(1) The most pressing need 16 for & re-exer

the limize pmiﬁusiy ecteblithed for :xmportant
- operationsl ree.mz-es of the &?mmg undt. mical
- festures m operating nolse, might, slze; dvxe.tion
ot apamtiw, frequency of operation, expected service
33 mlm&uw, repalrability, cost,
snd ruggedness. It is recommended ihat the limite _

1ife, Gfparator sk

for these and other selected features be re-establihed
on the baste of information obtained fron taking the

Towing stepst o -
{a) the maéﬁ% JSponser's technical repﬁeéea@atxve,
Aifted aam
volt drimng - (frcm the Task Order No. 20
effm) on Sﬁacyclé current mw & variety of
1114n aon&i‘bitme with whu‘t he, on the basis
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cxf his opex'a.tor experience, consiaers o be

the mimm amount of ma.smabla am. I t‘he |
it 1s Bt satistactory, 1o modified 230syolk
untte should be shipped to the field, If ﬂxe |
o m‘i‘t performs smsfaczériiy, 1‘& and ﬂié remaine
s 1 mamea untts ghould be shipped to field
- ,usefawha emba rem&@mﬁc feed back sc-f |
curate &egm;gticns of the perfamméé of the
‘.mita mﬁer service eondiﬁonss 5 o manganentai
:m@a be msd.e for such. fee&baek, 1% 16 recon- '
m&e@ that ‘Ehese mﬁzs not be sent 'bo the fiem.
{b)’ he precent Sponsor',s technical mprﬁsen*baﬁve
':_s'héum"ppefﬁie' 2 115-volt Wit on %scycle cure
went with imi’ﬁ he considers £o be only & mﬁemte
. amount, of care. If, as expected, the wnit |
L peri‘onns sa:bisfactorm, it is recmen&e& that a
’(m mc&ify e few
- 115-volt imits in ‘hhe Beme mnmr s the 23%%1% _

.pmgmn ‘be undertaken fmmediatel;

unite were modified under Task Order Ho. 20 end |
 thet porteble trensformers be pmv;taea §0 that the
uniﬁs emzm ‘he apemﬁed oh 23&?@1% curvent also.
3:1'. :ls ‘vecomsended that these wmits be aem; ‘be; the
field m&er the seme ccnditions s aea::ri’be& m
 (a) sbove. | o
(e) 12 thg ;)résent' égansar"‘s' technicai ?em&ﬁtﬁﬁ?
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115*- or @30svolt mmﬁg uniﬁs are .satiafaﬁwiy _
_fcx*‘ i‘iéi_d uge, then ééez:y effort should be nmede
to locate one each 61»*&@ ortginal 115+ end £30-
volt pmtoﬁype drming uraits which had been

L £abriead:e& m our labarai;ory uder Te.sk

Order .ﬁqg 0. Theae mi?;s supply 25 per cent more. ,
- horsepower ﬂwxi do the presently evailable units
and may perform sebictactorily. In view of thelr
sge, they sbhould be returne& to us for examinstion
end reuovation, and. then shaum be evaimted vy
$he present apqnsor’s "kvechni.cal rememtativm
If both or one of the units 16 Judged to be satise
factory, the remaining 13.5& and faawm nrctotype
wnits should be locsted, rencvated, eud ent to
s carefuny selecte& i’iem maﬁions for evaluation,
' m& s\ﬂoseq,ueut feedback of perfomwce information.
(2) if the tmsfoxmerﬁeguime& 1-5»&%1‘& mits are found
“to be satisfactory by field ope:‘ators, 8 program
should be ugaertak,én o convert the precently avalle
able 230svolt unita by equipping then vith LiSevols
#1615 and smatures, and to provide an sppropriste
nunber of portable t‘r’m&sfomers This would provide
the :E‘i&la operators %ﬂth wtts for relisble 3-15-* and |
230-v01% operation wmtil & lgaificant tuprovene
could be effected. BSuch animmvmnt night yequire
i two years to acconplich. |
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(3) T i reccmnnen&e& that a paper study be initiated
us a:ann as mssi‘ble tc: ﬁetermin& whvﬁb ﬁmymeman’bs
} _mu:.a be ma&e in mliébil%%y end mggedﬁess by using
  '& larger moi;or frame This ﬁns:ign chauge has been
z'ecc:mmléa ‘by sLhe mofkor msm:fantm‘er s the only .
,meaias of grestl; ﬂmaving these o featumsh Hows
wer, the ﬁvmtuges of aw:h & ae‘v‘elament muse be .
mighe& agaﬁ,nsi; an increase ia the size and welght ai‘
e arilling wntt and the probebie obgolescence of
_ | _ amihbi:e dx‘iliing uni'ks, ana drm:‘sugs
xs.t eantasmrs. ams progren would serve *im ,pm:pasaaz

': the mesw

 1 (a) S& wuuia prwme fox* possi’bx.e évarxeuai improvement |
| of the present design, and (b) 1% wuz.a gerve as o bagke
o sﬁop aeainst t’m mssimz.ity i:hat none of the units
- B _:aevelopedtb date is saﬁsfactom 1 view of our
- - fam;tliari’ay with t‘ae entire pre’alem and the need for
obaeetivity ia the consideratien of different wobor
:mxmfacturers &m dﬁferem ¢mercm dir{ld housings,
. ¥e would gwmmy appreaiaw %eﬁ.ng cons:i.&m& for
| '_suchapmgrms o . |
(%) ¥ox the fm;we :i.’amiéaﬁoa of dxmmg units, it ds .
B reucmemwa that a?xmve»aw‘éragé«»qmlity wormanship
be &pecifiéa and i:ho.t the coman&nts, mjbassmbli&s, e
»assenﬁo;ies_. be méécted tc: 1@9;)0: cent inspections
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o 'meengiheering ac%vitymthe m i»rosrms consieted of the
emmation of the mechanical and electricel components of 43 aga-volt |
drming mits and the evsluation of %ése wits wnder selected 16ad con&i '
tiong. ﬂhe results of this effort ere aisfmssea *bemw mder the heaaings
"Mechanicel ad Electrical Tnepection”, and *’ope:mm Evalustion®.
~ In order for the test results to hm full meaning, it is believed
that ﬁhey‘ ghould be aansideré& in 'ﬁhe light of the mpoz'tam aevelomenta |
shich led to the mumt_m of the wits of tnterest. Appendtxes 1 through
12 of this report ’céntuin ‘SWES‘-‘ of the variéus prégrms réie:bed to the
o drmﬂ_ng equipment. n the following seetdon %itlea. “Bankmma Develops
ments", the hig‘hii@%s of the previous wrk end certain efforts carried out
by the Spongor are sunmarized.

l1ing units and sssocisted items, namely, the drills, the motor, the
motor case, ‘end the #lushing=medium supply. Prior %o a aiscussion of these,
however; the genersl developmentel history of the drilling wnit fs outlined.

he 115~ and 230svolt driiling units and the sssociated components
‘ aupplmﬂ in the m;mma ariuing kﬁ;a represent unique &rmmg mech«
entems.  Equipmes 11

flushing ztor chip removal, but in m équizment the i‘lushmg nediun 18 )
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supplied thtcm@z an aﬂa@tar which is attached to the f‘m‘b ﬁi‘ the ammng '
_ xmi% To our hmwledge, the.- provision for water to flow t&wougk «l;he drillinge
" unit case and the motor armature has not been made evatlsble in a comercial '
produat. This mgmm; and fehst incorporated in some af ﬁw ancessaﬁes .

~ were evolved during m&r& years os &mhmental effort inwlving work
by our organiza&ien md, to same éxtent, by others. |
; -unit development was mzm:& in 1955 as’ a part of
 Research Order No. 21- It vas origindily %elim& aesimie for &z'iilins to
. be pem:meﬁ ns a 9&‘%. nf & ganaral operation to place wiz*ea ;!.a aa.‘..eeted
1ocations m&ergrmma m& in bud! ‘fjj 5. As the work progressed, hwer,
. 1% becm appmnt ’ch&t the horsepover neeaaﬂ to provide for »mcing wire
in the gxmaﬁ was much mcre than that needed i’or dﬂning hc:les thmugh

nasonry wells to provide tar passage of the wii-a Consequently, 1t vas |
equimant ahmﬂd be m&gpeda Mug that
progean, the m 1 mww mumg Unit waz evolved. ﬂs aonsiﬁtﬁﬁ of
the followving: & 1,7eseam, 1/4horsepover electric motors a Sufoa{:-»lmg ,
flexible shafts & manuslly pressurized lequart-capacity vater tank and &
60p cylinder for chip flushing; & drill-hendle essenbly vhich joined the
&rm'te» ﬁxe fiexible thaft end tn the czh:tp-ﬂuéhing medim; & loading
assenbly to racmtate 'bha txapiiésbipn of appﬁpﬁa‘ba loads to the drills; -
and 5/16-inchdianeter ¢arbide and dimmond eore drills. ?ﬂz&l.ﬂampieﬁ it
welghed 30 pounds. | L
In 1956, Research Order No. 30 was undertaken to reduce the weight
 of the drilling aqmmea‘t by making the électrin» motor integral with the
drilling beal. During thet progran, it ves deternined thet satisfactory
drilling rates could be attainea with less pmr, namely, with 1/10
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" horsepower. ?mst prcgram resul’cea fm ‘t.he incorporation of a 1}&Mrsepwar
motor in & standard hoﬁsing for a cmrcial 1/3-horsepéwer &ri.}.l. Ak
‘¢alled the ﬁ:ype 8 Prototype Drﬂiing Xit wes sssembled. Tt eaasasbe& of
ingt a ém*ying bag, a 20«foot ungth of electﬁcal eannecting
mg a mﬁiﬁer, & ﬁrﬁling mit, & water tank, a GO? t:ylin&ér, & dust anﬁ
-;:;-tor, the necessary tubing, and three 5/16-inchedfemet r dtgnond
&riﬂaa The entire kit weighed 15 pounds, .

In 19‘57, mﬂar Work ﬁmier ﬂm Xz, Taak Order Noes Ay 3/{‘? incha
diameéor aimna-mﬂsum& dxins me evaluated and the %ﬁ&r swivel ves
changeﬁfmthe fmntuf the drill housing to the bmk, %o smj.mthe
construction of the drilling wnit. Under Tack Order No. o, slso conducted
in 195-7‘, i‘l’lﬁ aégign of the drilling mz&t vas r&finaa Mﬁ:er‘ &Lao, iz
- drilling kﬁ:&s were :tabricatea, and ap&ﬁificmiona, dm«ringa, m& an aperam‘
| mw zar the kits were mpmd A part of ihg design refinement mnslated
of the inclusion of the rechifier wnit within the drilling-mit housing.
Although the ard 1ling units prepared under Task 0raer Nm o inearpomted

5 ver mmrs, laboratory tests under this pmgmn indicated that &
mtor wnctmtea on. the seme xwtcr frame would probably
it f.‘ansequnﬁy, the ammmoﬁmm&skmrm.,
| Wm acmtame& the recomnendation %at the 1/10»harsepmr motor with
improved mmﬁation shéum be considered in comection with any Mure
yroanction of the mi'hs. .

' It iﬁ mr imaarétmﬁing that some of the drﬁ.llinz wits mpared
'ma/er Pask Order Ko. O were operated extensively by the ﬁpmmr Some ‘time
sw:semmﬂy, srrangements were made by the Sponsoy for the mamxfacture, by
e emrciai z‘abﬁcator, of & nu:n“ber of mnmg kits. Apm
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of'tha*b procurenent effort, certain moditications were incorporated in %he
design of the drﬂling wit. These included the use of en O-ring sesl at
the rear end oi’ the ama,ture shaft insteed of & car“ooﬁwface seal, the use of
chokes in the rectifier assem'b&y; and ﬁ;hg use of velves in the mumg-tmit
h#ﬂdie :‘m facilitete control of the £low of water. Appavently, the units
reslting from this pﬁ‘ocmmﬁ effort were no;t evaiuaw extensively.
In the wﬁ yeay or 604 the Sponsor dontrwbed for the Pebrices
tion of move drming kits by a &if‘feren‘fz cwmercial fsbricator. During
| this gecond fabricetion effort, & number of m:ﬁ‘ac‘turing pmbléms vere
encountered, particularly with the 230-volt mmng tmits« In gﬂd&tim,,
- same repori:s were yeceived by the Sponsor concerning the mslfumetioning o!
We £30wvolt unite. These problems resulted in the Initistion of the
 programs under Work Urders Nos. 6 end 9, Tack Oyder o. 9.

1ling equipment needed for the service applics-
tion of wtereet is influenced largel,y by the type of drill used. In conw
nection with the original work under Reseg_m:h Order No. 21, it was uniderstood
that -ﬁxe major objective was to provide for making holes in masonry materials
s rapi&ly as p@ssib;.e. Ia,bara:&ory tests showed that most of the masonry
materials could ‘bé penetmta&besi: by carbide-tipped drmis using air oy
water for ¢hip removal. it was found that s,‘aﬁei'é.ctoi';v' holes cciﬂ.d be made
through 30-inchethick material using 5/16+inchedismeter carbide-tipped
&z‘ills fmrorbm‘beiy, however, the noise resulting from the use of this
type of drill on masonyy materials was considered %o be unacceptsble for
many of the operations being &cutaﬂphte& by the Spm'sor end his assaé:i:aﬁesu
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| cwaequently, dux‘ing the d,evelozmen{ml pmgrams, drills with

diamonds mgl&ted tips were als0 evniuated‘ It was found that ai:theugh the -
'arnimg rate was aigamcmﬂy Teduced, the noise level aasaciated with the
use of ddmmond dri!.is was scceptable; fm*ther, ﬁae noiae level invol.ve& with
&iamona corg drills was par&wxlarly atﬁractive._ t"m the basis of this and
similar work, the Sponsor stmrdizeﬁ on the use of 3/8~ and leinche
‘&mmr dlanond core drilis for the drilling ki%s. Osxe eaz-bicle-tippea

: &!‘ﬂl was mxmied in the ka‘.t, for use in selecste& applicatlons. ' .

Leboratory tests vith the drms shoved that Batisfwtory drilling

Tates could be gttamea mz;h 1/10 horsepover. Also, for x:atisi‘antcry opera~

18, wa‘ter flushing had to be usea with the diemond core

.Aﬁ indicate& in Appendix 1, the original motor used was a 1/li-

horsepower unit. In our mk, it vas fmmﬁ pcssible w bum up the /b
horsepower motor when the 5/16+inchedigmeter carbide drills were used.

ﬁwever, consideration of the totel wwight of ‘the armms equi;ment d.evelope&
wmder Research Oxdeyr fo. 21 ghowed that the drilling eanponents wez'e not
xeaﬁily portable. Thus, under Research Order No. 3@, cansiderahk work was
ﬁene to iuvestigate the possibmties of xa&ming the motor sive. This

end subsequent effort resulted in the selection of & 2,800-RmM, 1/10-
hémpomr ghint-woind 0C mo%or. ?.me najor factors imlved in this
selection are discussed below. | |

‘Hoise. A low mise level has elweys been & major requirement
relative to the drilling eguipwnz.' Menaiva discussions with motoy
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: mmm,e%wers res“ur&ed s.n ’me ﬁenefmsioﬁ thafi: 8 &ranixxg unit wiﬂi a aatie-
rel cowld not gmm veduction gearing., Bxperier
 ghowed. ﬂha‘t these drills would not apéra%e eatisi‘antorﬂy o

’_i,ce vi‘th

gactory noise e

 the diamond drills
at Speeaa gr&atﬁl? *Eham 4,000 am. cénsequentwg wew twu m«w beces~

- stteted the evolutio rilling untt with dmct drive sd ﬁparaﬁmg at

gpee&s o%‘ ?&,066 m or lover. S ‘ '

- L wmram tests w&tb éelecwbe& motors g‘hawe& *that the mme fxo

' 4he b : “;‘,_mﬂy b motor spesds greater th.an 3,5:‘ '.f_;j.’, REM.
B%luaﬁan of the different noiae wms 'by the %mwer resulbed in the

' &ecisinm ‘Eha.t the m&w shou.‘m operai:é &t s spﬁed of 1@59 ‘Ehéﬁ 3,@96 nm.

ling waits :grepaxéa wnder Task Onder No. O |
':-'ez;y 3,300 REM. The msor's mmmn af‘
these mits was iﬁhe ma jor rmm which a.ea to the hbora‘mz‘y e&:amatwn of
Ulmhoraej”‘,_f_,:,‘,” mctors and the subsequent recotmendation of caﬁss.deratim
of lliﬁmhorsepwer mﬁam f‘or the %hen-iruwm produption of driiit
A elgnificant aifi’erence bemen %he 1{8~ and “hhé &/m-'hora@mr motors was
. the size of ¥he wire snd #:he nmber of futns used s.n the amatuz:e. 'i‘he use
o fsf smaller wire end s lasget nunber of turne resulted in the J./m-hawépmr |
motor having a naaiaaﬂ syee& aﬁ' appﬁ-oximtely 2,8@9 BPM.« -

hed & ﬁo—ﬁﬂé& sxxeea af axspi*o‘;‘-ﬁ

: 47 mlts:h

o] ‘Zhe séleaﬁzon oi' 8 ehm%«wmma DG motor was based
on ‘hh& x‘eqmea nowloed spesd of Qppi‘oxiznaﬁeiy 3,000 am and the

'necasaary - size and w weigh%* _ ms.s decision xms reanhaﬁ vin disouse
glons w.ﬁ:h Robbins end mrs imz., B msjor mufwtwer of fmctianes.«- 8
| aaz-sapwer mdtars, and vith our e?.ectrical m&neermg :personnel. The

mram‘bili'by cf g éw:xees vas also s faﬁtar in
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the semeeizicsn of *i:h:ls type of motor. The electrical prmciplea 1eaiing to
| this selection are too melved to be precented in $his report. In smam
| it can be concluded that st the tims the decision vas mefe, the aalection .
| of @y other type of notor vould have resulted either in o mich heaﬁer unit,
ox in t‘he prav:mian or horsepwer anr:t speed 1nsmic&em % wwnplish
satisfwtory drilling with Mm&-mﬁg&aﬁea drilla

| plg jb “The size andweight of the motor. used vere ine
: ﬁuencad primarﬂy by ﬁhe horsepaver nmdmd, the Auty cynle e:mee%e&, |
© and the availabise mtor i’m aizé; A8 aescribea previous&y, wara‘boxw
tests ha& shown that sm:isfacto:y ﬂriiiing mum be sceomplished with
" ,pmfe? msits pmming of the order of 1/10 to 1/8 horsepower.. Discussions
with Robbing. aad Myers !‘Eféﬁéﬁ that & Jﬁargimi 1[8-:!101‘5&‘9352‘6!' motor. could
be wimﬂ. an & ceri;am frams siza vhich vas standard m theiy operstions. .'

' .‘mis fotor vas sxpected to be marginal because its conbinuous operation a:b
. 1/8 horsepover would. mszﬂ.t: in ovezi:ew&ing and mibséquan*b ﬁ’diure of the
. $nsulation. }imer, in view of ‘the ex;actea ‘duty. cycle for the Arilling
unit, it sppeared that this merginal motor might be satiafac%aryj the
Spongor had estimated that the wnit would tiot be use& under £ull load xag'
© periods longer then 20 minubes Memom, the passpge of watermrongh
the amature chaft msde for & unique and extirenely effective gowrce of motor
eooldng; the vater had to be provided ey, beveuce the ddanond drills
could not be used sazxemtorny wmmua 1. mmmion of the 1,/8-»
hoxae_pmr mo‘to“rs sdich vere sm:sequanﬂy rchrieatea veriﬁeﬂ ﬁzese |
B lcoaai&eratians. (Enczézntally, ﬁinee that *bime, repoﬂs hm been received
o 'relauve %0 the use, by a*mgr &esiguers, of water coolin |
| ‘mtor am signﬁ’icanﬁy ‘below that nortiell
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Qhe bbrisi&éi‘ﬁ.tion of the il&&hwsepbvermo%&wﬂmé size. in eons
ec*i;ion with & xiloaharsepawer unlt :'épresemeﬁ the potentisl use of all of
the laﬁtude prmidea by the shaz%aau‘ty cycle and wate:r coolingy 1t was
 knowti “hhat the 1/10+horgepover wtkor wnula hest more repidly than the 3/8~ |
horgepover motor;- pub 1t was hopea thet the short=duty cycle and watez- coode
ing mnia nake it passi‘ble to use the ulmhorsepowar motor sa%:tsracto;,_j yo
_'La‘acmmw tests swastanﬁiated this est imate, but 1t wes recommended that
the xwe of hi@lutmyemﬁure mmﬁm be consiaere& in cénnection with sh;r
 then=fubture p*roaxmion of wnibs.

The 1/& and 1}10~horaepmr motors descri‘be& above were wozmd on
~ a particular standard motor frame, Robbins and lvtyers have :l.né;léated that
the merhea@mg problw ca:u be aﬁ.wia‘bed only by using the néxt x.axgér
- motor frame. This wzﬁ.& result in & significent inerease in %he slze end
. weight of the mmag untt‘ - Deperding on the aefini‘bién of ‘the duty cyele,
z-uggeéness, snd reliabiiity regmixe& by the Spansoz' in this driliing uniﬁ,
' these incresses msy or may nob be tolerable.

Yofor Ceze

~ Any motor Trame which 1g stanéazﬁ for a motor ‘mmuf"’e;ctm‘ér is
probebly 80 because it is part of s ccmnemial item’ whﬁ.ch is ;prodmeﬂ in
large mumbers. Further, the seieéticn and spplicetion of o standard mtcr
generally wi&e the oppa:mmity of using » stonderd motor housing. In
regard to the 1/6+ m& Ulmhcrsepbwer wotors; a standard Vavhorseycwer
han&uarm héusing was avai;‘,ab&e and vag. MQQmorated in the aesign. The
use of thas mdmtian item a8 paxrt of the speciauzea mnmg mits
saved o sigaii‘scant sun of money.

SECRET
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If m ths future the mortor frame size used for the ériﬂiﬁg unit
is mcrea,sed, 3.1; is sﬁrmgly recomended ‘bhat the new motor i‘rame be

aelected in canjimetion with the selea%mn of & emmnercmm,y a:vaiiabie handu
driit housmg ' o '

- FlushingsMeddum Supply

- As descrived greviousiy, elr was used in the eexly tests to flush
- the chips ﬂduriﬁg‘opemtim with ca:’bide aﬂi&s - Because air‘ or €Oy caimot.
be used satisfactorily with dlemond drills, the Bponsor'e devision to use
ddemond. ds:ﬁ.ls most of the ﬁme in ;tﬁe field drin.iﬁg apérétiaﬁs s‘ignificaﬁﬂs'
elimina'be& ‘khe need for providing for aix' or €Oy fiushang In fact, &t the ‘
present oime, drilling under con&itions where weter is nob required can
probably be a.ccmnpushed ‘beat hy the periedic rem@vez. of the ﬂz‘ill ﬁm the
 hole and subsequent flushing out of the hole with the squeese bulb inciuded

Na‘ter is :z-acyﬁre& to flush the atamond drills Most diemond drills
are &esigze&, tested, ami mketed by *bhe mamﬁ'aeﬁurer for use with water
a5 the flushing mediws. The emownt of m*ber mguirad varies vwith the type of
@rill and the drilling Tate desived. Tae comercially available hands
presmize& 3.*@:@1; can-%amer provided with the dx Rit was aeiezai;é& -
carly in the aevelomentu pmgram 85 8 U y measure. ﬁewwer, the

Z‘mw cosb of this item and its simplicity are extrmly attrmmve. Fuz@er«

more; the yate of water usage results in the watersfilled tenk being

| Satasfwtory g‘cr ammimtely 20 minutes ei' npemtmn. ﬁc:nse ue 1y ,,I :
un‘bi}. a better deﬁnﬁ.mm '8 ami.lahle conceming the require& tiu’cy cyéie

- of “«hhe 81‘

equipment, this tenk will mrababw be satiafmtory.
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“22e

m im{gi'ms vere un&ez‘taken o investigate the possibiiiﬁies of

iying 8 sﬁmple pmping mangmnt for wse with an bpeu cemainer for
the vater. This work as done maer Work Order No. 1V, Task Order No. CC,
md under Task. ér&ar m 'ix. The -ms';;jm% ',pfb’bié‘iﬁs encountered were the m
. n‘t-.e of ﬂw, the h&gh grbssm considered to 'be necessn*y, and the need
for a Becon& mcstar to. drs.ve the pump, Xt was not possible maer these
: prcgrame W aevelap an manganen% ‘whiéh a;gpaared %o ‘be ore sa’bisfactor&
than ﬁhe hmﬁnpnasuﬂud m o '

_ According @.mmz‘fta fmn the ma!mfa.ctm'erand fm the giem, |
the problems with the recently Mt&‘uctwea 230-volt, drtiling ks appeared

4o be related to the motors. Falluve in most cgses. stemmed from & falled |
| sruature. Beesuse it ‘vma not clearwhether t‘ne fatlures were resulting from

i-abzems of m@w&uﬂng or Mﬁmies of design, the fivst step in the.
Wﬁs*bisatioa eonducted under Work Orders Nos. 6 and 9, Task Orde

r Ho. 9y
' was an tnspection of those parts vhich might be lmvolved in a motor fatlure.
A visual dhwk was candwt&d, and measurements were made, £0r exmple, of
| the nm-louﬁ shmﬁ torgue. In aﬂﬁitién, equipment was rigged and uaaa to
test the eh&rical cantimity or tha notor fieids end axmatures* ﬂntae
| 'mchmiea end elactrical checks vere perfomed on all b3 Arilling wnits.

7 Tedle 1 lists the in.fomtion ohtaim& from the mechanieai apd
electrical eheeka. 2& the table, an "X" indiea%es either certain fallure or
p:'ohable failure durxne ‘hl.w Pirgt few hotxrs et aperatien, md o qwstim

: merk (”3“ ) indicates po&aible tutm‘re fauure. The resuits of this inspece
tion ave swmarized below: |
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Table 1. Results of 1 and 1 :
N
Drilling- Shaft Brushes Front Rear  Rear- [
Unit Model Torque,  Outside and  Rectifier Front O-Ring Rear O-Ring Bearing Rectifier Armature Missing
To. No. Mfr. 1b _Appeerance Commtator  Holdar Bearing Seal Fen Armsture Bearing Seal Housing \Viring Windings Field Parts Remarks
1 UEH-2B WIA 12 [ X oK ? 0K Ok 0K 0K oK OK ? 0K 0K [ - Inproperly installed btrushj spring bent double in holder
2 2B Wi .11 Ok 0K OK ? 2 [ 0K 0K 0Ok ? 0K 0K 0K - -
3 -2B WIA  .075 0K 0K ? ? 0K 0K 0K OK 0K 0K ? 0K 0K oK - - .
4 -2B WIA 080 OK b3 oK 2 2 0K 0K 0K 0K ok 0K OK 0K 0K | - Upper brush to field wire rubbing on armature winding
5 -1B ANF - ? b3 X H 0K 0K 0K 0K b3 oK oK 0K 0K ok | 2 (1)
: | .
6 UVE-1B AMF 070 oK 0K oK OK OK 0K  OK oK 0K 2 3 0K 0K ok |2 Thrust vashers missing on front bearing
7 -1B AF .05 OK 0K oK 0K Ok 0K 0K 0K 0K [ 7 0K 0K 0K - -
8 -2B WIA .10 0K 3 oK 2 0K 0K 0K 0K 0K 0K ? 0K 0K 0K | - -
9 -2B WA .1 OK OK 2 2 2 0K 0K 0K 0K OK 0K OK 0K 0K | - -
10 -2B WA .09 ? 0K ? ? 7 0K OK 0K 0K oK 7 0K oK Ok | -  Example of choke burning insulation
n UVE-2B AF 115 0K 0K 0K ? 0K 0K 0K 0K 0K [ 0K oK oK X - Field resistance about 3 times greater than should be
12 -2B AMF J22 OK OK 0K ? 0K OK OK OK OK OK 0K OK 0K OK - -
13 2B AW 085 ? OK OK K oK Ok Ok 0K OK OK OK oK 0K ok 7 Piston button missing
L 2B AW 082 oK Ok 0K oK Ok Ok Ok 0K 0K oK OK OK 0K ok - -
15 -1B AW - oK ? b3 ? Ok 0K 0K ? x oK 0K oK oK oK - (2)
16 UVE-1B AMF .13 oK oK 0K 0K Ok Ok 0K 2 oK 0K 0K X oK oK - Open winding in armature
17 1B AF L5 OK OK oK 0K OK  OK 0K 2 X Ok 0K OK 0K OK - Rear O-ring seal sheared when shaft inserted
18 2B AW AR oK 0K OK ? Ok 0K 0K OK 0K oK 0K oK OK oK - -
19 2B AW 120 2 X 0K 0K OK 0K Ok oK 0K oK 0K 0K 0K OK - Brush holders in crooked
20 2B AF 135 oK 0K 0K OK oK Ok 0K OK 0K OK oK OK oK 73 - -
21 UVE-2B AMF  .108 OK oK OK 0K OK Ok  OK 0K 0K 0K oK OK 0K e - .
22 1B AF .09 x 2 K 0K ok 9K 0K ? oK OK X oK OK kK | - Choke shorting through front bearing shield
23 1B AW .55 2 OK OK 2 Ok Ok 0K oK OK oK 0K X OK 0K ? 3) )
2/ -1B AW 145 ? oK 0K oK Ok 0K Ok 0K 0K oK OK x 0K K 7 winding in armature; mut and lock washer on rear-
} bear s:
25 2B WIA  .093 oK oK oK OK oK Ok Ok oK oK OK X oK QK oK - Choke lead touching rectifier holder
2% UVH-2B WIA 082 oK oK OK 2 oK 0K oK 0K oK 0K b3 oK OK 0K | -  AC-DC connecting plugs touching (leads); thrust washer
1 on front bearing in backwards
27 2B WTA 125 0K OK & ? 0K 0K 0K 0K 0K oK ? oK 0K [ S - B .
28 2B WIA .18 oK oK 0K ? 2 Ok Ok 0K oK OK X 0K 0K QK - Choke leads touching rectifier holder - shorting
29 -2B WA 088 OK oK 0K ? 2 Ok 0K oK 0K OK X 0K 0K Ok | =  Choke leads touching rectifier holder - shorting
30 -2B WA  .065 oK oK 0K ? Ok 0K Ok oK oK 0K 2 0K 0K oK - =
2 UVH-2B WA 097 oK oK OK ? 2 Ok oK OK ? 0K 0K [ S - <
2 -2B WIA  .105 0K OK 0K OK oK 0K oK 0K ? 0K OK K - -
33 2B WA .105 OK oK OK 0K oK 0K 0K 0K 2 0K OK oK - -
3% 2B AW 095 0K oK OK oK O ? OK OK 0K 0K 0K ok | - -
35 -2 AF 115 oK oK OK oK oK ? 0K ? 0K oK OK OK ? Piston button missing

Declassified in Part - Sanitized Copy Approved for Release 2013/06/11 : CIA-RDP78-03624A000900080001-3 |
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Table 1. (Continued)

Drilling- Shaft Brushes Front Rear  Rear-
Unit Model Torque,  Outside and  Rectifier Front O-Ring Rear O-Ring Bearing Rectifier Armature  Missing
No. No. Mfr. 1b  Appearsnce Commtator  Holder Bearing Seal Fan Armature Bearing Seal Housing  Wiring Windings Commtator Field | Parts Remarks
; i
3 UWH-2B AMF 145 0K Ok 0K OK OK 2 oK 0K oK 0K oK 0K oK oK | - -
77 -2B ANF 095 OK ox . ox ox ox ax{ ox ox OK 0K 0K 0K 0K ok | - -
-28 AMF .09 o 0K 0K 0K 0K OK oK - -
39 -2B WTA Motor shai‘t turned ovex' vith such duficuny t.huh sc vas doubtﬁzl umc it would stert; did not disassemble ;
40 -2B WA .0%0 OK 2 OK OK OK OK 0K 0K 0K | - -
4 WE-2B WTA 125 OK X oK oK 2 0K 0K 0K oK oK ? oK oK ok | - Inproperly installed brushj spring bent double in holder
42 -2B WTA  .085 0K oK 0K ? ? 0K OK oK OK 0K ? 0K oK oK z -
43 -2B WA 075 OK 0K OK 2 ? K Ok 0K 0K oK ? oK oK oK - -

Note: "X" denotes that the condition of the item was such that certain or probable
failure of the unit was indicated.
"g" denotes that the condition of the item was such that possible failure of the

unit was indicated.

(1) Drilling Unit No. 5:¢ Front bearing housing dented. Tape found over part of one
motor brush. No hole to release adapter shaft. Nut and lock washer for
holding rear bearing housing to motor case missing. Rear O-ring seal sheared
armature shaft inserted.
() Drilling Unit No. 15: No hole to release adapter shaft. Rear O-ring seal i
sheared when armature shaft inserted. !
(3) nuusng Unit No. 231 Open winding in armature. Armature shaft tight (freed
haft by loosening front bearing shield). Front bearing fairly "rough®. i
Thrust washer in backuards.  Choko possibly shorting where shield bent asd . .
touching, Nut and lock washer for holding rear bearing housing to motor
case missing.
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(1) n 19 drilling unite, cholke-lead wires were found
to be touching the plastic on the comecting posts -
 of the-housing. Hest from the cicke wiring might
bura through the plastic, thus caising & short to
the posts and failure of the wit. }

~(2) 1In two instences, motors vere found with the brud
zm-ing Tubbing on the amature or mmu*w;azu . mum )
‘$he msﬂiatieu wlrmg het mrn off, e shs% wm,zm
- _'.résum, thus causing failure of the drilisy uai%.
(3) o three instances, ;bha otor hed sssotisted bare
wires touching the metal of the housisg. This cone
‘ ’ai'réiaﬁ wau:!.a entise elther a dead short or *ét’;hé elecs
| trs.eai chargmg of the motor case that aom msult. |
40 hatard to the operstor.
) In four instances, the %Mea were impmpeﬂy o
 instelled such that stap;gage or failum Of the muma
imit after o paﬂaa of ime was highl;y pmbable.

B {5) 1 three instances, the rear Q-ring seal hed been
eheared vhen the axmature was inserted in the housmg
e resultant water leak '
the drilling wnit,
(6) In i;wa instsmeé, Mﬁ were mlsss.ng fm *L-he motor.
‘ms cmauiou night eazusa fas.iure _
(&2 In eight instances, tha Bakelite :pm of the reetiﬂer
- hclaer was cracked st the screw hcales. Whﬁ.e this

e world ceuse failure of

ﬁe:t’éet would not result in esrly i‘aﬂm, 1% might
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Declassified in Part - Sanltlzed Copy Approved for Release 2013/06/11 CIA- RDP78 03624A000900080001 3

M‘.MM.E

B

(6) m zeight ins‘&ances, fthe ehwb—metal shield was ‘benb.
 mntw ingéancee, these dents resz:i‘ted in ghorts.
rela‘tive to the rec‘t;imer iiring. |
| (9) Three amumes haﬁ opeﬁ v‘«fiﬁﬂingieg_ﬁan&-oﬁe mator '
| field chowed excessive resistance.

Sperstional Evalustion

After the sboveedescribed iuapwbion vas cmplwtad, the 43 drilling

' uniw vere réasa&nﬁié& a8 naa&-:ty as -;;c‘ssibié in their original conddtdon
preparstory to conducting the ruming tests. Discussions with Robbing and
Hyers indicated that amr runt ‘tests ;:erfaméﬁ ahcm be texminatea. when

, *t;he mo‘borsea.ea twpemtura x‘ewhe& 1.3@ f‘. e éh@iée ot this tmperaﬁme
vas etbstantiated ‘by the tamme of one ariﬂmg mi‘& ins mmmg test

» 'ﬁ@ﬁémted in our wcfora‘&cw at igﬁm Rﬂ! and w:iﬁwut m—.ar; a"h the time ‘bhé

| :mtwe faiie&, %he vase mnpera:bure s about 2.35 1%‘* )

Because exceé;fswe mtor hea,ting was tx;:ectea iae bé & Cause c;f
i’aﬁm of t‘he £30ev0Lt ff;i 5 _:. tmits; the firsi: -j _i'j' ,’f{' 132 ’tést wnsisteﬁ af ,
ape;‘wbiﬁg éa&h unit mth no logd avd wﬁ%hwb m‘ber, 40 determine whether it
muid everhaa:b xmdér thase ﬂan&itians ana how leng 1t would t&w to do 80.

%a meults wom %hus give an inaicutibn of ﬂm care which the opera:&or

'&e m%wmse tempera%ures of i;‘he mm;a vhich operated rangea
from 105 ta 125 ¥. ﬂene af the imits mgched & znotoremae twpemhm.@f ,
3.30 ¥ aur:mg 20 mnutes of operstian. Tots shwed tliat, overheating is not e

SFMH
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pmblau in the noﬁléaﬁ ¢an&3:t;ion ‘However, as ‘shm in Ta’blé 2, aix of

. tne wmits fatled to start (Nos. 5, 8, 11, 22, 2k, anﬁ 29) and two of the

' mm:s failed {Wos. 6 and 3.8) during the noeload %eata. ,

The m-»laaa Rm e: the wnits is of iﬁtems% because ﬁf ﬁ:e implica-

tlons concerning reproducibility, The no-losd RPM renged from 2,790 %0
3,165+ According to mmsa no=load speed ﬁf %10 'wr, cent 1s ,.
accepteble, é&ms; the motors of these wnits fell vell vithin the '@%ﬁuﬁﬁ |
variation, aithaugh the medisn valus for RPM was siig‘hﬁ;y higher *hhna the
original &esi,@ valt;e of Q,B@ RPN, '

] "‘m Tests

.4'4-“37 'benev?ea i:hat the mutcrs mul& ‘be :‘ully 3.caﬁe& )
wvhen ﬁw nowloed speea hgd ‘been zaeduced by 20 per cera‘bg this aénditian is
'atmdm with shimt-%\mﬁ e mtors‘. Homer, diaenssian wﬁ'& the notor
: mufmtmr rema‘tea ﬁzaﬁ this partit:ular motor was deﬁigne& o be bparstea :
ot 1,800 RPM. Teble 2 shows the horsepower delivered st spesds of 2,600,
2,&/@9, 2,200, 2,000, and 3.,800 RPM; in these i:ests, the load wag applied by

- means of & ;pmﬁy 'brakeav m uni-ts (Nos. b and 10) faihd auring these
tests. Two of the units with bed emstures (Nos. 16 and 23) ren aa:isis-
factorily, but dta m*; &eimer horeemr ﬁmpaﬂbie o %:he other wits.

The horsepower fram the remaining units at 1,800 RPM ranged fzm 072 to

{093 The extent to which these values were 'ime's_s then f#hé‘i%é& 1/10 horses
mr is e:@wm by' the veristion in motor components and ‘by-ﬁit power
required £0 overcome the :E‘rir:tion in the rear D-ying sesl mxﬁ in the two
antifﬂaﬁion ‘beaxings.

H‘RH’
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Table 2. Res\xiscs of No~Iload and Full-Iosd Tests

H

‘mta.  Remarks

2990 .39 .08k 070 .098 .79 120 5 10 -

AN E N
%’ g
.

8

| stert:
— - e e ~ws’  Failed in mo-

' L : o . - loed check
- - oo - - S e w= . Failed to
2,8% 023 L02% W03 L0388 079 130 294 15 e
- [T . T e L e : - oy o Faim -
| . ghorted

- e ' R . - Fafled to
3,975 033 055 OB 0 L0920 L0BL 130 330
2,900 .09 .03

© 2,865 L0200 .050

R - -

V'S\d o1 o

g

Pailed

-

E
Bt

o8k 130 .

e ek T -

P
‘g

BNR GEER B
83
e

longd check

e o - - - - Failed to. i

01
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..3]_., :

maining 33 uwaite (mciuding the two with bad amatms) |
 veré then operated viﬂzsut water et 1,800 mx :t‘u:c 29 minutes or untu the
motorsctase tanperutime réached 13@ ?.. 'mis téot vas aesigned 0 expiore
. .'%he. potential prn’bm of ovemeaﬁing if for some TEAson water vas 1ot ﬁ.ov-
dng while the dmﬂingumit motor wes energs.zem As shown in Tablé 2,
| three wnits {ms;?_,il;j,- 24, and 30) i‘aﬂeﬂ during this test. Es.gm: units _
' 'opara‘ﬁed for 20 midutes vwmut reaching 130 F. or ihese, six wndts wivmed
adequate horsepom; the twﬁ units which deiivere& Low hnreepcwer were those .
which ha& been char jatnrized above a8 hwn:g bad amatures. 'xhe muning .
unite reaehe&. 130 ¥ in times unging from. 10 +0 18 winutes. 'Ihese *bests
showed thet the 23&m1t dr{lling unit ghould mot be operated st full 1oaﬂ |

vtdﬂ.‘thout water for Mn.ger thm 3.0 minutcs becmﬁe of ﬁ‘he resuitaﬁt wemeatn ,

'-'znganapremtwt faﬂure._l . |

& smnarsf of the causes nf znotor famm other than weﬂaweing
is given in Teb&e 3. Itemn be geen thet notor fulure can be causedby 8
-Variety of faetora 1n aﬂéition t¢ mrhea%ing

Seret o eter Gooiios

' Sinc:e wa.ter hss tcv be usaa in order to schieve satwfaetoxy aperm -
, t.’mm with diamond 6,1*111&, .tasts were conjucted to &etamine whether %he usa
| of water in the nmmal dz‘iuing ox_aeration would éiso serve to alimimte the
danger of cvemea‘king e no-laad tests had shown %hat ‘t.’nera m no daager»
of overhesting if the wnit was 10% loa&adfs one it was rwn dry for 2 hours
withaut overhesting. ' | R o |
A arilling unit was operateﬂ at 1;800 RPM with a ninimun ﬂow rate
of water for dismond d.riiii-ng, nmlya 1 quart-per hour; *tha normal Flow
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Tatb&e 3. smmry of Causes 6f Motor Failure
. ﬁiiher Than ﬁverheatiug

:

Driliing- - Shen Failure

Unlt No. ﬂause m‘ ?ailwa _

losd cheek shm “ viw from brush to ﬁeié was rxm-
| - bing amabure |
Turneon check  Rear O-ring seal was binding nhﬁﬁ'a; t@ﬁ :
- over motor brugh : .
Towlosd check Amoture was rubblog fleld
Turneon check  Short = uomeeting pcs*t $o choke (fusa

L men W &

. losd ¢heek - ghort - mans.nm 6 gmmi; ma;? have
S had bad rectifier

Baf field (:E‘ixse blew)

_Ball aymative )an&badrear b«rins
- sesl (fuse bm?e”

i?o-loa& check Undetermined {fuse biew)
- Pw ; ¢ Short » choke to fmt bearing ehie!ﬂ
. {fuse biew)
'.mm»on aheck - Resr Owring seal melted; msy have had ‘bad
. rectiﬁer {fuse blesr) S

loed check ymsture (open) snd bad rear @»ring
VT see.l (fusa biew)
Tuneon check miarg « choke t0 rectifier holdei‘ (msé
T - blew,
Toad chéck  Bad srmature {e en) and ‘baﬂ regr B-»ring
, o seel (:t’use bie f ,

SE@%H
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vate is about 3 gus 5 PR hour. ‘ﬁiisﬁniﬁ “as run for 2% hours; the maxm

motor=tase wnpetature reached vas 12k F. ’mls test showed thet avezheatzng
is not a problem with the esaavow drming mi% if weter is supplie& in
‘normal feshion et & rate which 1¢ minimel or normal for diemond 4rilili

Bffect of mrlo i

ring owr omatians with the 230&?&1% d!'iiliﬁg units, hmrevar, -
1% became spparent that the mtwa ia susee:ﬁ:éble to fatlure a5 8 result of
rtalling of the mfm' car reduction of its eyee& #ignif 1#!&%}& below 1,800 RPM.
| These conditions can be expecm fo result in the ﬁeiﬁ, :sartieuj.aﬂy with
‘the use of the znm-dmm dismn& core driil. Por e:mple, the friction |
of the drill tubing sgainst the core as the iuimha&iamter ho:&e !,3 Gxﬁ.&.eﬁ

»tc de:pﬁhs gmster than & inches or more repmsen‘bs ane ﬁkeiy qzm of stals

1ing or weﬂﬁamg» Piis -tyye of ~emaiﬁan results in excess&ve siirrent |
floving to the armatire, and this, in fum, causes arnature fatlure. Hove
ever, insufficient &ate. have besn obtaiae& %o ﬁeﬁna hov much werloaﬂing
can be tolersted by the 230-%1?; éxi”-f :

Four armm kﬁ:ﬁ mérpara,ﬁng nsuwlt
mm& by the Hponsoxr for s cursory mnparisen af the driliy

{ng mi#swere'

g units
| with the 230-volt wnits. The Li5-volt units vere subjected to the same
| insmeﬁon and rurmix tw&s as indicated sbove for thé 230«volt unita.
- The résuits of ﬁhe me&zmieal and eiactrical. 1nspe¢tion mte as
follows: |

SE&RET
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(3.) The Ohmite power line chokes were touchmg the

lastic covers on the eonneeting pests on each
of the four motérs. | _ |
) e Békeiite part of 'khe rectifier holder vas
|  cracked on two of the motere. _‘ - .
N :-(3) Gne motor hed B %ight ot on ﬁxe ehitt {xmen
 tie ehaft vas tumed % nand). This conddtion
ﬁtme& from the sorews vhich held the Bekelite
- part in mmmw bolder being 80 long 'bha:h '.
they “¢aught™ an ‘thethmt vasher. |
" (4) fhe reer<besring housing of one motar was
&amaaed, qppmntiy a5 » résul'b of tha aha:f{:
hsmng m dropped on the housing dwmg manu
 fecture of the Grilling wait.

In other regards, €the mmonenﬁs, incﬁﬂing i:he a:mturea, fields, ami com
Ma‘tors, vere found to be satisi‘actozy. :
| ~ In the na-i!uoaﬂ rmming tests without water, *&he motoy case
mperatm‘es weve sbout the. amne a8 were mﬁe& for the 239«?03.1; wotors.
However, in the load vuming tests, the case merames treve idw enbugh
thet the motors p;ppearad %o cpérate sabisfactorily without va.%er cﬁalﬂ.ag
None of the 1i5«volt umits :faued during these tests.

“The motor. mmufacturer oﬂered to conducd tes‘bs with moﬁors
from the 3.3.5-'- and 230«volt ar.mm mits tc ﬁetemiﬂe %he rela‘&ive rate
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ot tempemwe rige in the motors. thits were provided and the tests
were run. L | |

As a reslet of this mrk, the mator manufa.cturer concz.mied thnt

the JA5«vplt mo%;.ar, vhen operated without mrﬁer m&iing, ove:heats sigmﬁcmﬂy
t&s‘h&r thm {8 norm "_7::* tolerated in Wcm aésign pmc*eiz:ea - The
-e"i‘fec;z of water cooling and of the eskmacbe& duby cycle on the mc:ﬁ;ar wae wﬁ
a pam of f:he mnsiderai’:icn provided by the motor mamxfacwer. \
| ﬁlso,, it was ccmbluaed that the 230=volt mim overhea%s sig!ﬁ.o
' ﬁcamly Paster than the nﬁ»voit unit. *me wize used in ﬁhe ‘armatyre for .
the 230+volt motor 1o of standard .size, nevertheless because of the small
| 'éiamétef‘, 1t 18 susceﬁibie%ﬁ demage in Lv*ariéué B'Eageé of manufacture.
Withaub teking into account the effect of water cooling end of the estmate&
duky cycle, the me'bcr mﬁa&%wer strongly recamended that a larger motor
incorporatisg an mture amm viﬁz laxgér vire be uged in this eaemm

spplication. bn ﬁm basls of ] pre}_.j &iaeuasioxi of the size of the
motor end of *bhé ussaaiat&d drming-uni‘b hmxsi.ng mich might hé satisfactory,
1 15 estinated thet the use of & larger motor vould increase the total N
 welght of the arming kit by § to 3.0 pounds. wthem&é, in viev of the
| wger size of suwh & ‘motor; ib agpears pmbable thaﬁ the present &r-';;‘f Ling
kit containey (sui‘t:cwa) would ;anbaw.y not *’ww“ the mgar drillina mit

and w&ﬂﬂ. have to ﬁe déelmd absgiete‘

SECRET
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e mrk under ﬁeéém:h ovder No. 21 was condueted from

February 1, 1955, through July 31, 1956, and the detailed recults are )
'-msenteﬂ in ‘thﬁ mrary Report on Research Oraer ﬁm 21 dated 3,
».1956. ‘ me wigiml ob.jective of Research amr Np. 21 xms 'I:he aevelopmmb

of 8 gasolinevenginewﬁrwen ﬂtrenchér ami of X:! mtary dxilling unit. whiﬁh
ﬁoum ‘be use& iﬁ*ﬁer&angea}:ly with *the Some Power. head., s\m an fmplement

. wes neéaed to facﬂih% Leying wire approximately 36 inches below the
surface of the earth and ﬁmrugh msamy waila of 30-»mch maxinnm thickness.
"'nae device was i‘«o be poﬂébie; reia,ﬂveiy quiet, rapid in Opera‘lzioﬁ, ana ¥
m&ﬁpenamt of a remcste armrce of powers - |

. As the work grogresse&, 1t %ecme apparent that the pwer require&
i-mr trenching vas st lesst 20 Himes that pequired for drilling %hmugh
masonry wells. For thia resson two sep@rately erre& implenents were f |

| ﬂevelapea *]!:xe trea&ing imit was :gcwered by s 3.0*herse;;over porteble
geasoline engine of the type used for thain sawg. '.&ae trilitng unit was des
signed 50 that it comld be &rmem 'by a slectric motor or by the power head

- of ‘ifhé trenching mi'ba

oward the end of the research period, the s»m;}ect |
smp& wag expanded to yrw&&e forr the fabﬂca&ion oi' ‘bhrea ieype 1 ?rototwa |
Drilling Units, and mﬁmequently of faree Type 1 Prototype |
Detatled Mdmtion vegarding the trénching walt 1 ot
_.ggeﬁinetrh‘eothis-~._ft.,,"- S ' o
| me developnent of a drilling unit capable of ,penetmﬂng m»meh- |
fh';ek nesonyy wans mn@ssitatéd the comtmtian of speci.ai laboratory

SECRET
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| tesh equzxmﬁ%. ‘With‘ this equipment, aeiem materials were ea vhilé
measurenents vere mgle of the speed {ren) of he drtils, the mcm laaﬁ on
j':_the ﬁrills, thé rate of drmmg, and the powez‘ consuned. f.?esta mth ‘&iﬁ
} equimen‘h ahemea that a:r.l cmmcn 'buiiding mfterials excepﬁ narble and |
granite mﬁa 'be drald __‘td ai; a x*a‘te oﬁ‘ e hm 3 mches per minu%e with a |
/hwinchﬁdimeﬁer cax‘bﬁ&eu‘bi_ppe& 63111, a:ir ﬁusheﬂ. i’or chip renmas.a 'Eests
ﬁx difﬁ‘ereﬁb &ﬁai@s oi’ @wmrcial eaz‘bi&e Qrms, wﬁ.ﬁh wlr ﬁ‘lushing use&
' mmma tha,t the yéﬁommeé ef *bhe m&ms mﬁs vas

thé BEmS.

- 1% svon ’becma a;pparen‘!: %haﬁz & smﬁﬂcam mdwtiw in pzmr B
.wnsmion anﬁ ovef-m *weigh?s mmia m be effeetea unless the &wmter .
of the arill wseﬁ. was redw:ed. Tt vas then fz'aunﬁ that the ar%ﬁ ﬁime%ér
could "bﬁ reduced *&a 5/36 iﬁeh en  practical baste a;;& that Vseﬁmamp
-' heles could be ﬂrﬂm with aueh m‘iativew amall drill '

supply of only 1/% nors pover, drtliing rates with a sllﬁwineh-&im%ex |
arill ancrease&emsiae?abw; even though ﬁx_e ‘axial ;cad on ftz{;e artii vas | _
maunea 'Ai:" fmé gm”&gm amftamue, weter filﬁaﬁm vas ntroduced, -
-' snd n eimxﬁa Efxﬁ-mch-&&ameter amrhea&-tyye earbiae drill vas develope&'
'tha:{: waé saw.sﬁ‘mtory for genet:m;&ng a&l af 't*ae camen buil: ste
except grenite. cm»sow tests made vith dismondsiupregnated core dvills
proved that grmﬁza aleo coul
'eumemim di.mona drille. | |
| ~ Omee it vas &émed ‘hhafﬁ%e rilling commammmws
itttle - i,’it horaepmr, 1t m decided that ench wimg ami% shonl&
nave i@s oWn pover samply Beea.use the driliing mits *mere to ’be used m
aiﬂ‘erem xs:rts of the wﬂ& vith d:iﬁemt fwes of mr suppnes, iﬁ vas

SEBRET
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 beldeved that the units could be made most versatile by sepm‘!;ing the

' ’_mtbr from the drilling hanale. With th’e &rﬂiing handﬁe cennecte& %6 the
' mwr wa.th a flexible shaﬁ, a.most any type of mottsr, wﬁ:h mawxing
- soures of cment, coulﬁ be used satisfactaﬁlye : Sevéral 83

»mits were déﬁi@led and vesta&, and a pmtctyxxe mﬁ.ﬁ m evplved. this
:d the "i‘,ype 1 Pmtairgpé m'ﬁling Bhi‘h, ﬁpnsis‘bed of ‘k’ae fommng* _ |
(1) & 1,725&1%! iﬂhharsepwer electrie mptor |
{2 A ﬁnfécﬁaicng flextble shart : o
(3) A manuslly yressuﬂ'zéd,' E-s‘ ? "j:;ﬁcapwity veter
. tank and a cﬁg cylén&er, i‘or r:hip mushing
(h} A driuﬁhandie a,ssmbly whieh Jaine& the avi)y
%o the mmble haft end. to the @hipmﬁuéhéng
meddiwn ' . .
(5}' A ioaﬁh:g assembly ﬂ:o facﬂitate *bhe a;pplication
of a@propria‘te 1@@.&3 '!;a the ér:tlls
(‘6)' Both carbide and diamn& ﬁz'ills. . |

wnit, ¢

‘me ccm;piete tmi‘l:, ﬁm’m in l"igtu'es I aa& 2, weighed 3!9 pauﬁas- o
Thuree of the Type 1 Pro‘boﬁype Drilling Vaits vere transuitbed to the
Bpensor in March, 1956, along with colored motion pictires ana £11des de~
- pleting the proper. aperaﬁpn of the umit.

SEMH
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Figue 1. The Type 1 Prototype Drilling Unit
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Pigpure a The Ioading Aspcably of the Typs 1
Prototype Drilling Unit During
Opcration
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 APPEIDIX 2

| RESBARCH ORDER M0: 30

| : ﬁhe eﬁ‘cﬁ; under Resaarcﬁ Qrder Nos 36 was conducted frm
‘Mch 8, 1956, through Jauuary 31, 295?, and the aetailed results ave
depcrdbed in the "

el Report on Reseayeh Ordar No. 307, dated Jaxmaxw 31,
: "195?‘ me prame db,je::tive of th:is mogrsm, a8 Mg:mauy proposed, wes to
evaluate 5/16~inch&émeter dlmmond drills. The secomd obaeetzve was to

pre;,me 0 e:gperimental dniung xits for fiem ﬁesting by the Spaunar; eath
 vms to incluse: (1) a 50-cycle, 110/220-volt motor, () « flextble shatt,
| (3) a aﬁuing heesd, (h) co!lw&orx for dusy and water, (5) sets of
&imn&, aud possibly ¢axbide, &rills for dmung holes up to 30 im:hes
depth, (6) an extal Lonatng Gevice, (7) water sod air-supply systems, m&
(8) a chea.;; Larrying case. The third obaective Vaﬁ to ympare axawings |
ng kit end the arma, and an
npemwr's mmual covering the use of the driuing kit. '
A As & result of ﬁiaeuasiam wﬁh the Sponaor, the ax-igmal absea-
‘ ‘bives 'téérﬁ mo&ified, by Bu;plmnt ﬂa i &a%ed Séptmber 28, 1956 The
geeond and %m obéec:‘kwes of the m‘cgram wez'e replmzea wmz two mhern. S

end Spec:iﬁcutione of the emrmtal dridls

- On¢ of the new obaee:tives was to conﬂmt et investigation dirvected toward
aesrem:tng a pra@ctype drﬂ.ung mm.tt eqxﬁ.yped with s iightwelight, relaﬂvew
Qu.iet, slectrie motor iﬁtegt'el with the drilling head, to replace the
o Be;axate ei.ectx‘i.& *mvtor and, ﬂe:gibl&nshaft &r:!_ve of tﬁe @mwtype

‘it developed maei- Resaaréh Order No. 213 and a.a.so to design and dwalop

_- auita?bie coz.imting dev:.ces for ams an& water. The second new o‘b.aecwre
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wly3e

r1114s  with M&'iﬁ&hsaiaﬁew diamond drill
' 121 gm%e, plaster, ccnerate, briek, mwblé, ana other mutm agree&
' upcn mteriaim

was %o conduct a study of

~ In onder to evaluate 5/15—iﬁeh~&iamtér diemond &rﬂ.l&, artil

i m\ﬁmtm::g Wmias were ﬂﬁﬁ’b&ﬁt&d ana. aeegreseﬁ*eative &!ﬁis were pur- '
chwea; suitabie *teat equ&mnt ’was aesigaea aﬁd ﬁm&tru&te&; and the drills

‘were camsante& and 1!3 tm:es of dx*ilu were recaivea fmm 9 emnﬁaniem 1‘1; -
- was hcpaa ‘zha*b ﬁhe "&est equimwb vhich haxi been aevelopeﬁ undey Research
Order No, 21 would be éatisfactaw for the évaiuatﬁ.cn fvf the ‘:‘s/lé-»inchu
dianeter drills. Ewmr, even after sﬁme m&iﬁeatien of the ariginai __
eq,uiment, it ma necésssry to &eeign ana eans%mct a specia}. aasembzy to
-hald t-ha naterial ‘beiug armem With this assmbly, 1% was p@asibie ’bﬂ

measure the torque viaich waa imparted to the material from the arilis by

means of an axm mowﬁmg 8 strain gages .
i?ests vere mdé to &eimé the &ﬁliing rate of the vest drius
' in maxble at 1/10 and 1/5 horsepover fm* fapeede of 1,390, 2,000, 3 000, and
h,ouo RPM. Because of aifriculties from plugging, overheating, or inades -
quate cooling end/or ﬁuemag, the arilling tes%a wi't.’h five of the 10 mue
cou?«-d not be aomplatﬁd. In tests with the ﬁve 1 : ﬁrills, + fas'bﬁ-
est mmng rates wm obtained uii:h twa core &rills, a.u& the third highest
driiling rate wes o‘otained vith & non-coring drill. Xt‘ was recommended that
all #nves of these drills be Pleld tested by the Sponsor, 50 4 %o ascer-
taln vbich are the best d

riile from the standpoint of the Sponsor's spplices |

tions. It ves «expecte& that the nonwcoring driﬁ. would be thé easiest to
wse, but that the core ax‘illa woul& pwviae 8 mgner arilling z‘a%av
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The &rmmg rates far these *hhree 5}16-1mhadimeter aiamond
ﬁﬂlls detemine& in p&aster, br:!.ek, blue stone, murbxe, concrete,
end gmme with a llimhorsemwar input. e rates obtained veried Prom
"xje inch permuee in grantte and 2 inehes ;nzt ms.nuee in éﬁncré‘&é, %o
50 inches per minute in glast:er. - |

S e pﬁmm problen eomecte& with the design of K lmw:eigh%
arilling wnit wag the selecﬁm of en eleatric motor which wuld it dnto
& hand drtll, provide sufficlent pover, sud be relstively quiet. Electrics

motor manufecturing companies were contacted to dsternine the fesstbiitty
| '.bf reéwsignmg ‘M@nspeea moi;ors pmsentiy tged in hand *t.c»ola, in crd&r te
obta;in quieter operwion- It was the opinion _af these car

nolee of ihese wmits could mot be materially reduce:‘l. ‘A aiaéuasian of the
problem veg held with Rcbbms and Myers, Spring 1014, &zio, and & 1/8+
hcsraepmr, a,scomm, shant»wm& IO motoy was aelecta& 88 8 un:w tha:h
| muid pwvi&e the best camlbmuon of power, lov wéigrb, and 1ittle xxoise;
 Tests with this motor in mxr mémtonr were satiﬁf’ac%ory and &
B lightweigbt drfiling unit mecrpcramng ﬁxia mom was aesignea. ™his msit
.ﬁonsiaste& of a drming head mﬁ & power supply‘ 'me ﬂriuing hesd in~
cluded the elea‘br&e mator, a ng,htmight housing, mi & water swivel for
srzppiymg water to the &imond drilis. ';‘he pover supply included the
recessayy electrical eoras and & rectifying unit to supply the motor with |
divect curvent. The sppesrance of the lightweight ari}iteg wntt, ﬂgure 3
ves very similar o that of emmercial 1}3*hureepover hana drills.
| Beveral devices wee designed and tested before & sulteble unit
was found for collecting both dust end water. The sstistactory unit used
two Tubbér saale in cbntact vith the drill ahmk to xéstriet the ﬂushing
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Flguwre 3. fhe Originel Idghtweight Drilling Unit With
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ﬁe&ium. A dmﬁber %etvreen these seals *cc»ntgmea gréaae, wh:lch hibrica:ba&
the arm shank As the grease was usea up, ﬁxe grease chamber ves reduced
in sis:& by turning a ﬁzreaaed plug. The éﬁllec%ar was «iesigned to be hem
,l aga;ﬁ.nst *;he mll by & plaetic anchar such as ﬂae oxze developed mder
| Reaearch Ovder No. 21. " '

ﬁ drilling kii;, as shown :in ?wi.u‘e 3&, vAS asaembie& i‘mm the wnits
. 'aweiapea wder Reséaréh Order m. 30 and those which had been developed
| under Research Order No. 23.. tme cumponents of *t:his ki%, (:aﬁle& *thé Type a
) I-'wtotype mmng m, ccnsisteﬁ of & carry tmg, ac feet oz- ez.ecmeaz.

. dust—-an&«wa,ter conec%or, “hhe neﬁessary txﬂaing, ézui thres S/ié-mchv&aameter
diamond drﬁls. 'me enmre ki% veigheﬂ 3.5 xsmmas an& kmﬂ %he ax:pearwce of
sn ovemigh't *bag. ' '

$ﬁbeeig,umt tc ‘t:ue devechnent of the lig‘htwmg’a% dz-ﬁlﬂ.ng kit,
consiﬁemﬁan wes given to the p‘mcwemenﬁ @i li&imhwaimeter &iemana |

' '_arma for emiuation‘ The nine m&mﬁ’gcturers whﬁ naﬁ. ‘been contected pres

'-'v‘.lc*us&y all sald thet it was mt pm’éicel 1:0 arm holes aee_per thm a few
inches with ll&m@hadmtef &mnmd .;'i'f _st cmsequenﬂy, /ﬁ*inch-

| &wnem clwaon& drills were pm‘ChanEd frm Qne of the 62111 mamtﬁ'actm::s

eopanies, and Pitted with ll&inehudimter ﬁhanksx driluug tests m&re
theﬁ nede 1:1 brick, hlues‘bone, ecmtzrei;e, mafbi&, an& grmité. M ﬁi“a‘h it

: 'mpemed that three 3/16‘*1210&4&1%&1‘ driile wcul& ve. neeeazéry iu mmer
to drill a hole 30 hmhes daepy dur:iug ﬁﬁuing, eu;ch dﬁil woum hs.ve a
ma:dm zmsmart&d sha.ft lengt;h of 10 inches. BWaver, it wag pcsssible
to drill vith an wsupported sheft i!ength of 15 &mhea :ﬁ‘ the operator vas
csresul &tn'ing 'bhe first 3or b mahee of ariuing. ﬂwsary tests with
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the Slmmﬁhﬁimﬁﬁr diamond drills were 80 suéceésfui mt it was felt
et the S/ié*incha&imw damond dridls could be repiacea by ﬁhe smaller
drins i’&- mﬁ;}r of tha spensar’ﬁ applicatiens. :
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T

WORK ORDER BO. xt,
_ASK ORDER YO, A

'aw éttm undes wark Order No. x:, Wask Order No. A, wvas eons ;
dm&& i‘rcm Mw:éh 1 ﬂm‘ﬁ@x July 31; 1957, and ’!:he aetaﬂéa results ere -
preaenté& izz the “Bmary Report on Work Order No. XI, Task Ordeyr Rm A" s
~ dated 3“17 31, 1957 e vork vas wndertaken to (1) prepare an expetmeataj_ L
ing kit Bamﬁar %0 'that developed wder R&search Order No. 30,

; (a) to evaluate fwh‘her tha perfbmance of allﬁviﬁch-ﬁmneter, Aiamonds |
ﬁp drilis; o :
| 'Ime armiag kit pregare& wnder this progrem, Pigwe 5, vas ”basicaliy
_ the same ag the one dev&iope& under Reseaxeh Order No. 30. 'The wate:'
 ouivel ves chenged from the front of the drill housing €0 the back %o
simplify the eanstructiﬁn, and the rectiﬁer unit was fwae& o protect the
.reétiﬂers. fhe wa*ber tank, r:oa eylinder, and caxrying case vere the seme o
a8 ’oarore, bu!; as agr&ed m with tha Spongor; no dr:im were fmmishe&.
- The waﬁe? and dust ccm.ectﬁr mappliad with the kit vag Wlap&&
. tnder Tusk Order No. o
B - Subssquent to the preparstion af the mmng Kit; 3/16-ineh— ,
d1meter almond &rills vere purchased and £itted vith 5/3Q~1nch~ﬁismeter |
chatte; and drtlling tests then made 4n pumr, brick, blue stoms, marm,
~ conorete, and granite. The arilitng unit with a maximm capscity of 1/8
horsepover was used to pover ’bhe drms for the tests. Iaboratorx equipment

was e&t up to measure the drill pover input and also to determine drill

SEBREI

Declassified in Part Sanitized Copy Approved for Release 2013/06/11 CIA- RDP78 03624A000900080001 3




- OLLRALL

. *5@9

Declassified in Part Sanltlzed Copy Approved for Release 2 2013/06/11 CIA-RDP78- 03624A000900080001 3

W e b

/,,, //}/ﬂ,[[”{’r/,{‘} f{,,:,qlg j{f"’,;;,,,,,,,,,,»iuu;
5 W

i
i

i "
’N”"’H’m" mM’” |

I /
| ““f‘{‘" '51 _

S

~ Il HI’

= =

SECRET

Declassified in Part - Sanitized Copy Approved for Release 2013/06/11 : CIA-RDP78-03624A000900080001-3



Declassmed in Part - Sanltlzed Copy Approved for Release 2013/06/11 CIA- RDP78 03624A000900080001-3

SECRET

.?ﬁﬁétrétim rsﬁéa; 'ﬁm rasu‘lts ai‘ these izegts, listed in w‘a‘.e h, iﬁdiﬁatﬁ&
that the 3,7;;5‘-&;:@ .afeneter diemond drilles cnum be used %ﬁisﬁ’a&%rﬁy %:e
AL R ’chmugh 30 mchas af msonry-tspe ‘bmldmg materials. ‘
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B %,ble h. Driiiing Rates of 3/3.6- And Sllé-zmh« .
Disneter Momoua

i-x'
L

- , . 13340y Rete, ﬁorsawer mpv:t
Material = mnmse T mches/minute ___toDrild

- ?hsﬁer* Sim-inch aancaring W V‘p@.m '
-3/16~imheoring e 0002

és’e.;”%:;:z: st ?“’ S
- | sl/’?%:ﬁ% ma(i) | 1%::;//3 ) Q:% |
mm mgm% E"Lg,’? o

J,éﬂim:h nonct: {1)‘ 1~a 0 ea

 Conerete -. 3/16~inch mnmﬁng o "8—-1/8 | 0,07
- »3;16%& coriog 6~3ﬂa m

'S zﬁ-iach Honcox: (3.) s 0.1
Granite = 3/16-inch nmcmng o k8 0.06
: o 3@11:@:11 coring | ) 34/# | 007

' 5/16-4neh noncoring) 12 0.1
llé-mch corug%? Y/ - 0.1

~ Footnotes on folieving page.
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~53e

o ?m%natasfm '.i'ableh :

 #1o conpiete *bhe %aas,a £6r acwaﬂm between t‘!ze pezfam:zes
. _of 3/16 and of Slié-imh«ﬁ,im'ber dwmm ril] 1234n tem
' mre ecnﬁu&i:ad in plaster B

(1} ﬂbtamﬁ ussing sufaaense‘b mncéring &rm, pw*aha.sed i’z‘em
. ‘the Wheel Trueing *z*aol cwmmy, 3209 . ﬁwism Avetme, :
Detmﬂx 6, Michigaﬁ

' (Q) Gbtained ustng Mmaset core &rill,
: " Hoffman Brothéys Dr
&msyivania. o

Totes %r &esnriptim ami aiamwsien of aﬁmma dz-ma am
- : arinﬂmg rates; see "Swmuary Report on }Research Gz‘&ei‘
!@6& ao” ﬂ&t@ﬂ me:y ﬁq 19‘;3?» i

arill, pweﬁaae& f'mn the
111ing Company, mmwey; . -
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mﬁk-

The work mder ‘l‘aﬁk Ordinr ﬁcn ﬁ ma ccsndutzteﬂ fm !Jewﬁber 3; |
156, throvgs August 31, 1957, and the detelled results are described in
the "Sumnary Re:pcrt ot Task ﬁéni’cer No« B", Mﬂﬁ Avgust 31, 1857 The
‘objeﬂetim of ‘ﬁﬁe pmgm was ﬁm devalbpmmt of m mnciliary tensioning
device yhich could bz used o apply en axisl 1oad on & drd 1. without taxing
%ha stwngbh end endurauce of the nperatora MWs,
irawings, apeaiﬂeations, and an operator's manm were ta be prepared.
Qf th& move than 30 idsas mich wera evolved end evaluated; an
idea m&m a vm&lasﬁ or winph=1ike aesi.@ ww selected for develoment.
The %rinéims wnit dwalopea wnsiauﬂ. posantially of two druns on a common
 shaft 'that wound up two cﬁ&s, one on aw:er side of the mn. e cords

were conner:te& ﬁa t&sﬁ«m springs, 1:.0 stom tha mrgar needed to produce -
hrust on the drill wa ;»miaa the necasamr :xzverag&, reduction gears |

and & E—inehwlm 1ever am were uecd For ease mf opera.ﬁion, the lever
M VRS mraterl ‘hhrough a ratchet and clutéh. The mcm vas set up to

_ relwse the awm on the x‘e%um stroke end the ¢1utch pernitted rapid mvinﬂ

- dng df 't;he corda. ’ﬁae Plrat e@erimental tensicnmg ﬁwice is shown in -
Figwe 6. o | | |

mama%ion of t‘hia mi*z ghoved, ﬁm need for tWo mcd&f‘ieatians*

{1)%#%%%@.& __ ‘mﬁhérmofwmksawsm&e |

rPace being drilled, and (2) to provide for mounting the device e¢ither on

'the émce%bemua&aaronﬂxémot thadril&iﬁstmie. Mese

wgmmmta were met by &éei@mg the mchanasn in tﬁo parts -8 rmavn’ble
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tase plste and & self-contained vinch, This wit is shon in Bigwe 7.
i‘«"ax' aparaﬂan on the m;h.ce to be dyilled, the winch sras fastened to the
| ‘bnse ylate in e paaition ‘ba gﬁv& the aegm& drilling angle, and tha éntire
' aasem‘bly m ménnﬁed using the amher s?m. For cpem‘bim on the driiling
unit, the winch onl,y waa mumted on the drmmg unit axﬁ tha base ma.te
d, by means of the aamhar stwds, to the sxn'face to be drilled.
then the Qﬁanaér reqweated a vater md dust collector for use in arilling
pezmxmdieulaa' to the wali, we ccntemplatea ﬂﬁapting thé canacwr awalozaed
wder aaaewc:h Order fo. 21. This aia no’o prove o be feasfble, aud

wag fasten

wvaral new coueci:or déaigns hed *ho be évclved, &and mpewbing units pre«
,pamd and waiua‘bada stibaequenﬂy, a aatisfactory water and dust collector
way prepwe& entirely of rubber.

f iwee mtotype tmsionmguwice units were i‘abﬂcatei and pmduc-s
tion érwinge, specifications, and en operator's maniusl were prepared. |

gEMH
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| 2 oo 0. 0

the wrk w&ar Task Order No. G waS conaucted from May 31 %hmugh

" Novenber 30, 1957. The detalled resulte were presante& in the Eumm

Ré;port on ’.{‘aﬁk oraer Bo. 9" dated Novenber 30, 1957. B
| fTask Order No. 0 vas undertaken to prepare 10 moamea. driliing

- kits and o prepsre speeifieatiuna, dravings, and an operatbr's manml for
ﬂze kits. During the course o:t‘ the effort, Task Order No. o was modified
by agreement wiﬂi the sponsor tcs include two additionsl dr: x;ta and
four edditdonsl smature and field wnits instesd of drills for each kit as
originall
supplied, six kits and two ama%mé;‘iel& wnits vere o operate on 115 |
v@ité, and the remain.mg wmits on '236-‘ voits. In addition; 1t vas agreed. |
tbat no cm'yiﬁg cases would be supplied with the 12 kits. -

| 1iing kits, Figure B, vhich were febricated under Task
Order ﬁo. 9 were me& on the work done pwrzmxslar tmaer Research Order
Ko, 39 anﬁ tvtark m-aw ﬁ‘e. XI, Task @r&er Ho. A. impi’évments in the hanf«

- held ériiling unite inclided ch&nging the posititm of the water swivel ﬁ'mn
the front to f?sh@ back of thé drdilin
tion, end placing the rectifier wnit vithin the arilling-unis houstog. A

disassenbiled drilling it 1s diovn in Figure 9. The vater and dust col-
Iector dwamoﬁé& m&&&ask Order No. H was maﬁma élightlyi‘or %hé iz -
kits.. e water tanks and ﬁﬁg eyiinﬂ.exa were almost the ssme as those uged

specifisdy of the 12 kits and four amature-fisld unite o be

=unit hauémg 50 88 to simplify txonstmm -

fcw Basea@ch Grier No. 36. Each of the kits gga tested prior to shipment
to the B;pﬁusor, snd no najer ﬁiffmﬁ%ieé were encounteved.
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Piguwre 8. fThe Further Moaified D
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L L M _______ o I

Seal mating
ring \

Oufer seal-and

Q ’ bearing housing
\ Corbon seal

V ) “~Inner seal-and- bearing
housing

A’\

Armature
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" wble

| &n smam:f's manual which aeacribea in aetai:!. ihe u&e and ma%.n*-
~ tensnce of & dri f:'xs.ng kit vao prepared and cubmitted on October h, 1957,
i .rwsequenm "j,ﬂ.j.%i@xa ﬂr:;.:-.f
' "m vere mm a0l mmmea.. o |
%wm *Ehe ami m’ tha prégrm, curm:-y expemmenﬁe ehm& ‘t}zat . |
:‘lf tihe m:s‘ut bi‘ 'ﬁha mtoz‘ ’ﬁms ﬁ’aange& £rom 1/8 horaerover n% E,SGG m to -
» .9./3.0 harsepewer sﬁ; 1,869 m, the zmise ed‘ the x ‘i[we:ﬁ:& ‘?aa reéucéa :
| nonsi&erably and the iﬁcmm in motor tem@erat\u‘e {r.tsa] wm uat 'be
| "ff':v, 1 m :reamended ﬂmt the m.mz- auﬂ'j‘j

] vﬁ ana m@mﬁwing s;zeeifzﬁzaﬁiﬁns &fm* th&

excesswe. &cmsq ue

motor

he sarimxsiy (séﬁei&sm fm- use in @ay Puture Ari
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. AP 6

mm NO. 11,

' Sﬁm effort under Work Order No. 11, Task Ovder No. R, wes cm- -
duetod #ron Hovenber 7, 1957 throigh Mach 6, 1958, The remults axe
ﬁeseribed. ins sutmAYy Jetter report dated my 13, 3958. |

One of the d’rﬂlﬁ.ﬁg redquirenents thwb ’batzme appmnt awms the
activi‘by md.ax‘ 'I‘a.sk Order No. H was that 1t shouli be possib.'i.e for the
aperatar to be uhz.e to drill st angles wp to US degrees from e g&rpemiculw ‘
to the mrking aurfme. - The merm‘hai vater and dust comctor which ha&
been developed under Research ﬁrder No. 30 was 1ot abla to sccommodate
Wdﬁﬁm& M&er, no pmv:l.aionhﬁﬁbewm&e mderﬁt‘aekﬂrder
No. H for consideration of such & water and dust mzz.ector, although the cole
1cctar developed under Task Order Ho. H was abia to aemaﬂate armmg
at anall angles. Conseguently, Work Order No. II vas wndertakén to aevelap

- an experinental water and dust colleator far use with the experimental
arilling unit end the mgpnrimenm tensioning device during angular drilling.

| “lmree mcwud designs of the water and dust coliector aeveloped

under Task Oxder No. H wers fabricated and Wlluated These are shown in
ﬂgure 10. Each of thase t_mits consisted of an assenbly of two parts,
namely, the housing and the drain tube. The water and dust colieetcr
bousing compr:ised the face cenl; a bellowsetype body gection, and & shaft
genl. The drain tube was & plece of mturalwmwr tubing cemented into
the body section. fhe tasi‘.e on these collectors were conducted at un- angle
of U5 étgrees using & ?/léuinch-dlmter @&rbide-»tippeﬁ arill with & 3/8«
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lgure 10, Thiee Designs of Water
and bust Collectors
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mé tﬁe‘h pesults Shbwéﬁ that these: mits wera not satisi‘acﬁozwa
ﬁomer@ becmsa & mw %aso«—yiata or wall-plate design wae wmg ﬁmsideved,
3:’1; m &eciae& thst mw imprevane:rhs on. E waw and dust eamca%r far

ing wm&& be mn@omﬁed in ﬂm new *basﬁ y&a‘k&a.

SEBRET

Declassmed in Part - Sanltlzed Copy Approved for Release 2013/06/11 : CIA RDP78- 03624A000900080001 3.




APADRP T

Declassmed in Part Sanltlzed Copy Approved foE;R@Iiis&221 3/06/11 : CIA RDP78 03624A000900080001 3
. . . i , 1

*ﬁﬁ*

_ ’Ble work under Task Brﬁer !?cs. 5B vas conducted from May 1 'thmu@
Novenber 30, 1958, and was desoribed in the "Sumary Report on Task Onder
| No. BB", dated Novembér 30, 1958. The objwtive of this effort was %o | .
 destgn end develop & spectalized attactment for the Task Onder No. 0 &rdl ing
| 'mit ana to prepase thraé pmtome mits of *Ehe amaéhmenﬁ; the st‘&achmant

was %o make pcssime the ﬂri}; ling of m:.ea in sorners or in he&tiens ¢lose
~ %o an abutting wall. ' -

. Preliminery experinents méatea thet a rubber hose or zmm "
ceble might be used %o transnit the motor torque. An investigatios wes
made to obtain some %c&%&m o:? the torgue levels invclved &t verious

Iiing epeeds. A e@wdmental nttaebment was sﬂoﬁequenﬁ,y prepared for

- use with the 'Ie.ak ardez*- No. s m T unitg and holes were then &r:tnea

, with this device m ‘various msomv&%ype naterials.

The £irst experimental model wilized & mubber Hose with an |
internal epring that tranuitted both the torque and the thrust loads, Tids
model ;@mpve& %0 be ﬂﬁéa%iéfae’éarya - A secan& mdel was then fgbricated in |

shich the ubber hose with an in‘&éﬂml spring vas used to transmit the borque

only. e thrust losds in this it vere sbgorved vy = bearing block age
sembled to o eheotemetal frame vhich was sttached to the drilling-unit -
houstag. @8 model included gntifﬁefm bearings; the‘se"weré aie&es-» |
sarily vex‘;v small, end were u&.ﬂmaﬁely cansi&ered o be unaa*biafactozy bes- |
cause they were too highly losded to pmvs.ae reasonsble life under aﬂti«
é:lps‘bea serv:tce con&itima-

QE%RH
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&xperﬂmenm model was pmywea with plain aew-ings rather
than mxmmon besriuga. Thie moa:el ar«gearea 10 be eaﬁsfaa%m; hweve:;

. internal spﬁng wm&d probably not pmv&ae a iong feﬁough life ai: the- o:peraﬁing
torqm jmaﬂss Tuerefore, & fcwth expermm nodel wag febricated.

In the fourth model & flexivle ca.‘nlé ﬁraﬁsmitma the %crqubs ‘th«a
ca:bie was anclcse& in E ribbey sheath ané. the ﬁmhing fa.ui& wao passed
aimg the azmuius "bemexz the flexible éabie M& the mer shé&th. Lige
ﬁesw dhwezi ﬁwh this flexib}aa ceble wum probably zsi'av‘idé & lc‘ﬁg ammsh
lii’a i :m ite appnaaﬂon it v&s ben’c througk cmiy about 30 degrees ra‘hher
e 11, bwea on the fourth

del and ‘t.“.hree spare flexiﬂe mve w%iies were fa’bricatéﬁ ani sub<
mited o the Bponﬁcra

“ghan b0 degrect. - mee ;arom‘cype white, Figu
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’thé sffort .ﬁ:ﬁuer' "l'ask ! dey 1%. w was mnd:u&tﬁ& fm na'ch gk
mvagh J\ﬂy 235 3&958, an& the rés\ﬁ.ts vere déacribéd in the "Sumary
'Rapor*& on '!a.sk Order No. W*, dated July 23, 1958, Task Order No. W was

riaken to develop & specialived van-ph‘be asaemhly, hereafter cama a
wm : swivel. @as soserbly was to be aeeima& 80 tha“b |
imed interchangéa}aly ‘bath with the winch pﬁrtiaon of the tensioning awm,

- developed under Task Gr&ér ﬂa. B, when tha wineh was manntea on & hand~ '
operated drfiling unlt, and with the electri¢ drilling wit, developed under
ﬂ‘ask Order No. 0. mgznmy, the proposed well drill swivel was to provide

lar driiling st O to 60 degrees fram the pependicular to the work
surfaces fw the coliection 0:? water m/or dust ftcm driuing aperats.ons
conducted with 3/8~ and 1—1n¢h*ﬁimetar diamond core drillsj and for an
ﬂﬁ.jiis’table drill-depth stop %o permit céntroi of the dapth of the hole being
arilled. One experimental wall drill swivel and sppropriste working drew

- mgs were to be prepaved. During the ccﬁrse of the project, the mguw
mquiwments wars changed from o $o Eﬁ degrees m 0 to 45 degrees.

for sng

As & result of preldminas design efforts, certm pmcs.ples cf
opsration were pelected for test, 't;o ﬁs‘habliﬁh the gemral eonfiguration of
the major cdmponents. The following components were i‘abﬁcated for these

tests: & G0-degres-angle drill guids, o simulsted bass-plate and yokes

yps clemp, & %ﬁnsimiéga&evme spring systen, and 8 mmsleevestype- |
 collet drilledepth stop. Based on the Tesults of these tests, s vall-

drillecwivel design was prepared and & wooden mocksup of the device was

QFRRET
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LT

canatmctw mxbse ',' ﬂm aevica vas fabriaatt& and &etaile& aha»
dvavings vere prepared. . D -
’ I our %ests, thg well amz. swivel wes uaed to ﬁriii hoise at
-variaus angles, up to 45 degreea f‘tcm the perpendﬂcular $0 the working = - .
surface, in concrete and granite with 3/&- and 1~ineh-ﬂimter a;imna mns.
A hasteopersted driliing device, nd aleo an electric drilling wit which
wae dmlopea under ‘hmk Order No. [+ 1 were used iﬁéivmua!l;y to ﬁ@pl:f
‘pover to the drills. 'The wingh sssenbly of the tensioning devics which |
| hed been developed VW&&? Paslk m‘-&er ﬂo H was aiae used in éaﬂimcﬁon ‘wiﬁbh""
the aprmsassenﬁiyot thewalldﬂll mrivel o appla*amm mmna.. |
As & vesult of suth tests performed in ous maratoriea md alm by the |
 Bponsor, the 3/6~inch drtll-guide nsert, the drili-shank seals, snd the
v' watweumctar ﬂcmpb&én‘bs.of the wall drild MMWm modified; the o o
" unit vas tested and pexfomeﬁ amsmwuy. ﬁh«; modified wm &x‘m swivel o
ieshbwniﬁmmelé. ’ | | o |
| Working drawings of the modified wall drill ewivel vere stﬂaéeqmnﬂy
x:repma and mwem to the apmozu |

R TP T

SEGRET

Declassified in Part - Sanitized Copy Approved for Release 2013/06/11 : CIA- RDP78-03624A0'00900080001-3



Declassmed in Part - Sanitized Copy Approved for Release 2013/06/11 CIA-RDP78-03624A000900080001-3

Sk %lt.

v p—
[}

Declassified in Part - Sanitized Copy Approved for Release 2013/06/11 : CIA-RDP78-03624A000900080001-3



Declassmed in Part Sanltlzed Copy Approved for Release 2013/06/11 CIA-RDP78- 03624A000900080001 -3

BLL!ES\'QH

%RK ORDER m. IX,

e mm mder this progrm was ;parramea from Nuvm‘ber 18,

1958 thyough ?e‘bmaw 1‘?, 1959 A smwy :wtter report dated April 29,
1959, descrides the results obtained. Work Order No. II was underteken to
modify the following parts of the experimental wall mu swivel which was o
developed undes Task Order No. W - (1) mp eonm (a) aﬁaptet, (3) yole, |
(4) yoke insert, (5) bearing block, (6) epring mounting, sod (7) bese.
The m&iﬁcaxians_ were made and the-_mrkmg drewinge chenged accordingly.
A modified vall Arill svivel vas sumitted to the Sponsor for evaluation.

SEBRET
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QLE&B%!,B

. s7ee

Sme aﬁaﬁ zmdvar ?ask Qrée? No. YV was ¢o::&uc;; fm ﬁovfmér 14,
1960, thyough Agril 1&, 1961, and desm'ibed in thﬁ smmzw iétter Report on
| Task Order Nou , dsted April b, 1961, The cbjective of this program
| Ve r‘,p a camer-dz’imﬁg atf[:'.*; ment whitxh could be mtﬁmtea on the
modified version of the irilling mit mlvea previously under Task Order
No. O, end which vould mm me use of both 3/8~ and 1*&&&*&3«%%@ '
drilis on the besis of the new drill

ot mmmems

wattachn
mnenty  shown in ?igure 13, was é&aimeé,
ﬁeve:ﬁaped, ami testeas 1te mri‘émanee was satisfwtaw‘ "me xperime !i‘bél
| aﬁtachmen%, %ogéther wii:h m aitemte shestsmetal hausiag; wag axﬁmi%ed o

3/8';5&“&%%:* ﬂrﬁia, 1% was possibf!.a to use, as & paﬂ of the |

‘attachment, a hose of lavger diameter than that aeve;spea m&ex Pask Oxder
ﬁa. BB. ‘o t;smes of standard hyﬂranlic hose were %ésté& wi‘t& bend azxgkxs :
up %a 35 degrees and found to be satisfactory after 300 howrs txf apamﬁm.

A This cheange nmﬂ.a possible su attechment mit vith & much ;wnger 1ife ﬂmn
%hat of the imii; ameie}ped mdaar Task azﬂér ﬁo. Bﬁ. ' -
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- m ?céits.on on the Dril) ;m Unit
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an!‘lml

 WORK OFDER ¥O. 1V,
X ORDER NO. CC

R ‘Ihé ef‘fert under this progrm was. aan&uetea m:m Ncmm‘bér 8,
1958, thraugh ?ebrw-y 17, 1959; the: aetaﬂe& résu}.ts are pregen%ea in e .
mary letter veport dated May 1, 1959. Under ﬁms progrem, an. experinentsl
' yumpiag awiee wes evelved that tms capable of dewrering 120 gc of water
yermimﬁaa%amawé wmwm 3@95&, anﬁ also of suppl ng 96 co |
per miwte when pumplug agelinst a pressute of cwer 200 psi. Kowwar, the
£ur§hex* develo;meat of thils design was ﬁiscantinuaa in fevor of iﬁ%éﬁg&ﬂ
tion of & M based on & mechani sn use& in a commercial @aw& sprayer
"{M waer No. I1).

SERET
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EBRET-

'sl'.ﬁe vark mﬁermm'aer o Ixm ¢¢nﬁue9:ea fm&pr&léfs |
_ﬂwmgt Avgust 22, 1959, and deseribed in ‘the "Sumary Reyoi-é o Task Order
Nts, 11", dateﬁ auguat 22, 1959. The obéeative of thw :pmgwn m the

sos nt of & stnple meehanis&n for pumping water for the 1l5= and 230-

1iing wits, The Eponsor had Gbtatned & comerclally aveileble

| A mwwng device vmeh wpeareﬂ o have 8 very slmyle mc.hanim ﬂ‘oz'
mins waber.  Pre -_f nery stuiy of ﬂxia mﬁt m ou:r mmtories shmve&

ftex ¢onsi&erab1é MOra%ory izvah:atien ma m&iﬁ&aﬂoﬁ, & pump

. mechaniem was awelaped that s‘hmd a&eqwbe mfe for the praposed @plicaa

| %z.om Possible motors end &riving mechanians for operating the mﬁﬁp were
evuiw&eda In viw af‘ the . ﬁg’at weight required of th:la device, 1t was
ﬂe&i&eﬁ "&hat -the notor would have 0 be water m&le& in order to keep the

f‘f_- Tais winciple wes r o tha*l: uzea for the mptor in

vthe ariﬁing wit. A mterémled motor was fu‘uricg‘ized and operated suc-

| f At ‘i’hie :pom% %he noiae of the ;pmping méch&ﬂmn and drive wnit
hemm 8 pmbiem. A s;tistaemzw noise &wez Vas attainea by planing the
m:te?acoolea unit in 8 sounﬁaproafmg encMm. Aa.t}mugh the resumm
eqaiment, ahawn in ?13&% 14,  operated ﬁatisfactoﬂlyb, i‘bﬁ aﬁvmtsges over
-%he hw&aﬁmswim& vater tank Wm mt suﬁ‘ieian% to warrant. its incorpora.~ '

ki:ba

fsize to & niniy

o
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