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FEDfwi.Sf?CIFICATfON

IT4GEIL MECHANICAL, ANO RETRIEVER TOOL, MAGNETIC

1. SCCIFE ANO CLASHFICATION

1. I S+ZIE. This c@.fmdiocI cowcs mdonid fiISPS and ~diC recc’ievisu tools used for smi~ such
obje = SCPJW%sm.$hers, nuts. bolts, fins. and similar objecis fmcn hard-m-reach places.

1.1.1 Federal scecifi cacicm cawnwg. Fedeml speciftcdons do nm cover all varieties af the cocnsnodky

indicated ~thetitleafth eqmcitldm.mtichu commercially mailoble. but ore incsnded m cow only those

-b ~ by the Fedecal ~)SL

1.2 ClsssiIici3!i0n.

1.2.1 m. classes. and slvles. The 6ngers Shell be d Ihe fomning l)ws. -==. ~ *= = d~

(sse 6.1):

~ I - F@ers. mechanical
Cks 1 - R@id
Class 2 - Flexible

lype 11 - Retrieving Ic91. magnetic
Classl - Tekscnping

Class 2 - Flexible
SIyle A - Uncmvcred spring
Style B - Cm’ertd spring

2. APPLICABLE WcuMENrs

2.1 Gwcsnmen[ document$. The following documents, of tie issues in eITecI cm date af inviticm focbidsoc

-fro-. fmamdtisddm btiaml@dkrnn

2.1.1 Non-Government publications. The following clmumems form a p of this specificzoion to tie den!
specified hcrch. Unless a spcilic issue is idc.cifwd. the issue in effect on * cd invitation fof bids cmrcqueci for
pmpcsal shall Iqply.

*

BecK6cial mnunencs, recmmnendaciom. additions. deletions. .5ari6ca!ions. ccc., and any tier data
which may improve this document should be sent w Ckneml SCMces tiN~OIL F*~

Supply Service, Tools and Applii- Commodity Center (6FETE-CO), Washingmn, DC 20406.

FSC 5120
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American National Standards Institute (ANSIYAmetican Stiecv of Oualitv Control (ASOC):

ANSUASQC Z1.4 - Sampling Procedures and Tables for -Ion by Attributes

c
(Application for copies should he addmaed to the American Society for Quality Control, P.0, Box 3005.611

E. Wkcmsin Avenue, Milwaukee. WI 53201 -4606.)

American .%cietv for Testing and Mmerials (AS’ITWY “

ASTM D4101 - plastic Molding Material (Propylene Plastica, Injection and E*truaion)

(Applications for ccpies should he addresaed to the American Society for Testing and Materials, 100 Bare

Ihbor Drive. West Conshohocken. PA 19428-2959.)

(Nnn-Onvecmnent standards and other publications are nnrmally mailable from the orgmizatitms that prepare
or distribute the documents. These documents also maybe available in or through libmries or other infnrccmtional

s-swim.)

3. REQUIREMENT

3.1 Illustrations. Except for the technical requirements (e.g. design, dimecuiona). the ikctration herein is
descriptive and is not intended to preclude the purchaae cf tmls otherwise omfmming co the requirements of this
Spesi6caticm.

3.2 Materials. The materials used in the manufactwe of the fingers and retrieving tmls shall be as hereinafter

-ed The cnafecials shall be tlec &am any defects and imperfections that may icqract the tool’s serviceability,
dutillity, safety, or ~ce,

3.3.1 surface Kn@n ess. MI SW6?CCSshall be fi’ee lium pita. nndules. burrs, cmclcs., or nther detrimental
defects h grmmd, buffed. or ntherwise finished by an equivalent methnd and provided with a mating finish of
chromium shall have a bright finish with a maximum surfiace roughness cf 70 microinches (arithmetiw3 average.

II@ a 0.030 inch cutdf on the sucface measuring instrument).

3,3.2 m. The mating shall be adherent, smooth. continuous, and free fmcn pits, blimem, nodules. and

other defeccs which vmuld intecfere with their corrmicm-pmtecdve value and serviceability. For internmting parta,
the mating sM31 not intecfere with the ease nfopecation,

3,3.2.1 Chromium platinp Chromium plating shall be of electreted metal mnsisting of nickel
followed by chromium.

3.3.2.2 Zinc riatin& Zinc plating shall be an eleccro-depcded mating of zinc.

3.4 ~ Each item shall be tied with the manufaccurec’s name or identifying symbol
and the scaceor country of manufaccurc. The marking shall be engmwd. etched, or stamped in such a manner that
it will be permanent to the extent that it will remain clear and legible throughout the life oflhe item.

3.5 Twe I. fimzer. mechanical. Type 1 fingers shall consist essentially nfa housing plunger, mil spring and
retracing jaws. The fingers shall be desigmd to allow free mnvement of the assembled pacts with a minimum of

cleamncc between the umrking parts and to preclude the possibility nf the parts hemming loose when tested as
spscified in 4.4.1, The retracting jaws shall be capable of being opened to 13/16 inch minimum. measwcd
between the tipping snrfaces. The jaws. tien retmrted to a clossd position. shall be capable nf gripping a
0.004 inch feeler gauge, The required force to npemte the plunger shall not exceed 18 pounds. Components of

actuating parts thm are permanently atfached shall withstand longitudinal forces as ~cicied in 4.4.7.
4

2
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3.5.1 -. The housing shall bc of eitier scccl or bmss tubing. The jaw end of the housing shall bc flared
to allow smcds expansion md rcsmccion of the jaws. The opposite end of the housing shall bc pmvidcd with a

@

sccel, brass, or plnstic flange hnving n diameter qunl to or larger thm the dinnsctcr of the head of the plunger 10
afford an sdequategrip.

3.5.2 -. The plunger shrill be of n round sIeel rod having n head atmched 10 one end cmd a pair of jaws
. .sttnched to tie opposite end. A means shrill be pmvid~ 10 sccurc tie head and jaws IO the rod in such a manner ss

w assure shat the head and jaw assembly will not become Imss when tested 8s spcciticd in 4.4.1.

3.5.3 Coil sswing. The coil spring shrill bc of steel hav~g sufficient strength co assurt the proper grip when
tesccdas specified in 4.4.2.

3.5.4 Rctcnfi”ne inws. ‘fhe mcsncting jaws shall bs of tcnspcrcd spring SOA having sufficient somsgch to

withscmsdthe test rcquimmcns of 4.4.1.The jaws shall flsx opn when tie plunger is filly dcpmsssd snd sha!l

resmccsmoothly, closing she gripping surfnccs when tie plunger is fully rclcnscd.

3.5.5 Clnss 1. rk?id. The Iiigcrs shrill bc provided with n rigid housing of either sccel or brass tubing. Class i

fmgecs shall conform 10 Table 1, and bc similnr to Figure 1.

TABLE 1. Twx 1.class 1. rnv?er. mechmsical.rigid

Plunger head dimmer Ovecnll length Reach

A B c

~ l/8 inch ~ 1/4 inch f 1/2 inch
(Inches) (Inches) (Inches)

1-1/4 6-1/2 3-3/4

1-1/4 K-In 5-3/4

1-1/4 10-1/2 8

1-1/4 14-lr2 11-314

A

t I
CLOSEO POSITION J

Figure 1. Type 1,clnss 1, tiigcr, mechanical. rigid.

3.5.6 Class 2. flexible. The fingers shall be provided with a housing of either steel or brass cubing and a
flexible midscmion. The flexible midsection shall be of spimlly-wound arnsorcd cable capable of being bent into
vnrious dkcctions and shall mcel the scsl rc-quimmmIs of 4.43. The flexible scccion may h coated witi n lacquer
or enamel thm will no: flake or chip, or i! may be encnscd in plastic, vinyl, or neoprene. The lingers shall conform

o

m Table II and bc similar to Figure 2.

3
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TABLE 11. Tvtw 1. class 2. finger. mechanical, flexible

Plunger head diameter Flexible cable length Overall length Reach

A B D E ●
~ 1/8 inch Minimum ~ 1/4 i“~h L 114 inch

(Inches) (Inches) (Inches) (Inches)

1-7/32 8 17-IL? 14-718

1-7/32 7 26-IR 23-314

I Id

1 /2”

FLEXIBLE CABLE

%CLOSEO POSITION

max.

Figure 2. Type 1, class 2, finger, mech.snical, flexible.

3.6 TvLIe 11. mamtetic retrievirm tools. The remieving tools shall consist essentially of a hmdle or handgrip

section, a midsection(s), magnet case, and magnet. The midsection(s) shall be either telescopic (class I), or flexible
(class 2).

●
3.6. I Mamet csse. The magnet case shall lx of metal, nylon, or high impact strength plastic in accordance

with ASTM 04101 and shall securely hold a magnetic element.

3.6.1.1 Mametic element. The magnetic element shall be composed of commercially available material,

having long life, permanent magnetic qualities, and shall meet the applicable test requirements specified in 4.4.

3.6.2 Clsss 1. telescouin~. The class 1 magnetic retrieving tool shall be provided with a telescoping body
consisting of an inner shaR and outer tube. The tool shall be designed to allow flee movement of the assembled
parts of the handle with a minimum of clearance between the working psrts and to preclude the possibility of the
parts becoming loose under notmal service conditions. The tool shall be of either single or compound hinge
construction.

3.6.2. I Inner shaft. TfIe inner shaft shall be of steel with a means provided for assembly to the magnet case.
The handle end of the inner shaft shall be provided with a positive stop to prevent the outer shat? from being
disengaged when fully extending the outer shaft.

3.6.2.2 Outer tubing. The outer tubing shall be swaged approximately 1 inch at the end opposite nf the handle
to pmpcrly engage the inner shatl so that when the inner shaft is fully extended snd the magnet is held at an sngle to

the shaft, no swiveling of the inner shaft cm tie place. The design of the outer tubing shall provide for suitnble
assembly to the inner shafi with the outer end properly sealed. A vinyl or pbtstic grip which completely encases the
handle for at least 3 inches from the end of the handle may be provided. When a vinyl or plastic grip is not
furnished, the outside dismeter of the tubing shall be knurled at she handle end of the grip.

3,6.2.3 Rernevirm tool. The retrieving tool shall conform to Table Ill and be similar tn Figure 3a or 3b.
a

A
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TABLE Ill. ~YDC Il. class l.mcl “eving 1001.mtmnesic. telescoping

MagcIcI case
tilling dinmeter Knurled

Cloccd length Extsndccl La@ Powe; length

Minimum Maximum Minimum Mnsimum Minimum Maximum Minimum

(Inches) (Inches) (Inches) (Inches) (Oucsccs) (Inch) (Inches)

1s-1/4 18 26 27-li2 18 S18 2-718

a

CH
b

Figure 3. Type 11,class 1, twieving mol. magnetic, telescoping.

3.6.3 Clnss 2. SCVk A. uncovered sm’ing. Class 2, style A rscriever shall be of flexible, spirally-wound wire. It

shall have a mngnct case (see 3.6. I ) nnd mngne! (see 3.6.1. I ) on one cnd and n handle on the other end. The handle
shrdl be designed so parts will not become nccidentnlly detached. The tml shrill bc comcrucud of spirally-wound
wire of no! kss cbnn 0.054 inch hard dmwing wire coiled to mccl IIIe diameter requircmcccts of Table IV. 7%e wire

ccnsile scmngch shall be n range of 240,000 to 280,000 pmmds F squn.rc inch (psi). lle retrieving sod *11
conform m Table IV ond bc similar to Figure 4.

TABLE IV. ~ Il. class 2. stvles A and B ran “evinc tools

Flexible seccion Mngnct case
F M

Ovcmll LiRiig Lifting

Icngch power ~wer.

~4 Dmcccr Lfngch Oimncccr styleA style B

Minimum Maximum Mnsimum Maximum Minimum Minimum

(Inches) (Inch) (Inch) (Inches) (Inch) (Ounces) (Ounces)

21 0.2 I 5 0.375 3 17132 12 5

33 0.215 0.37s 3 17t32 12 5

F HANDLE ~

\\\\\\\\\\\\\\\\\\\\ w w

M

Figure 4. Type II, cln.u 2. scyk A rcuieving IWI, magnetic, flexible. uncovered.

s
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3.6.4 Class 2. scvle B. covered. The clas 2, style B retriever shall be of flexible, spirally-wuund wire encased

in plastic, vinyl, or neoprene. At the @ion of the mcmactor, the encased pmtion may be considered a handgrip
section. If a specific handle is tiumishai it shall be designed so that parts will nut become accidentally detached.

The toul shall be constructed cd spirally-wmnd tire m spmitied in 3.6.3. At the option uf the manufacturer, an ●
eye or Imp may be provided for hanging the tml when not in w (ace Figure 5a). The retrieving tml shall

mnfocm to Table IV and ke similac to Figure 5.

COVERING I FLEXIBLE SPRING~

a

COVERING

M$AGGN:T

\

L MAGNET

b

Figure 5. T~ U, class 2, acyleB. retrieving tool, -tic,
flexible, cowred (5a and 5b illustrate nptional acyka),

3.7 Metric !xcdmta, Rcducta manufactured to metric dimenainna till be mnaiderecl on an equal basis with
those manut%cured using inch-pnund units. provided they fail within the tolerances specitied ad all nther
requirements of this dccument are met. If a product is mamufmtcmd to metric dimensions and thrice dimensions
exceed the tolerances apcified in the inch-pmmd utica. a request shmdd be made to the specification preparing
activicy for change to this document.

3.8 WorlcmanahiB Details of vmrkmanship shall be in accordance with the lmst mmcnercial scandarda and
practices. paints. matings, platingc, and finishes shall be smooth. dry. adherent. continuous, and not ?Sained or

discolored. External and bearing aur&ces shall be tlee of tml and gouga marks, nicks. or other aurtke
impcrfeccions. The item shall be clean and * of corrosion and debcis (e.g. chips, shavings, slivers) or nther
foreign material. The item shall be free ffom manufacturing vmrkmamhip defects (e.g. loose, missing binding or
misaligned prta. sharp or ruugh external edges. cnmers. or aurfaccs) and material workmmahip dekca (e.g. pits,
rips, fins. burrs. tears. nodules. cracks. blisters) which may adversely impact the item’s aeticeaMity, duratdlity.

safety, or appeamce,

6
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defects (e.g., pits, rips, fm, burrs, tears, nodules. crocks, blisters) which mny mfversely impact the item’s

serviceability, dumbility, safety, or appcanusce.

o
,,

4. QUALITVA SSURANCEPROVISIONS

4.1 RcsponsibiliCv forinscec tires. Unless othcnvise spccitied intheconOncL tbeconsmctor ismsmnsible for

the performance ofnll insfmcion requirements ns specified hcmin. Except m otherwise specified in tie concincL the
contmctor may use his own or MY oshcr facilities suimble for the perfo~mce of rhe inspection rcquiremcnrs

spccificd herein, unless dmppmvcd by the GovmnccnI. llm Government mscsvss the right to perform sny of the
.

inspections set fresh in the specification wbcre such inspccdons m’s dcccned nccc.ssmy to msurc chat supplies ~d
services confmm to prcsccibcd requirements.

4.1.I Comwnmt and material inscmcion. In nccordmm witi 4. I above. k supplier is responsible for

-g the CCOIIpcmmcsand mntcrinls used W~ m~ufm @@ ~d ~=~d ~ ECWNJMCC wi~ fie
requinmmms of referenced subsidiary spsciticncion md stnndords to she extent specified, or, if none, in accnrdnncc
withshiispecifismion.

4.2 Samvline Droccdurcs. Unless othec’wiss specified, sampling for inspection shall bc performed in
cucordrmce with ANSVASQC 21.4. Ma for sampling shall bc 8s specified in Tnble V.

TABLE V. Snmcdine dnm

Snmple lnspcc- AccqItsbk

unit tion quality level AQL eXpItS.@ Reference

category (Erich) level (AQL) in terms of

Visual examination One 11 4.0 L3efcas per bundrcd units 4.3.1

Dimensional one s-3 2.5 Osfcccs pa hundred units 4.3.2

examination
Testing one s-3 2.s Percent defective 4.4.1 through 4.4.7

4.3 @ aminmion.

4.3.1 Visual examination. Each sample unit shrill bc exnmined for any nonconfonnmce in design, mnmrinf,

finish. coming, construction, wodcmnnship, ond mnrkiig.

4.3.2 Oimcmiont!l exnminmicm. Each mmple unit shrill bc exnmincd for my nonconfoncmnce with
dimensional requirements.

4.4 -. Encb sample unil shall be tested in accordance with 4.4.Ithrough4.4.7.

4.4. I Fmigue test for WDC 1. class 1. mechanical lingers. Each sample mechanical fmgcr shall be opcrnfcd by
hand. or by similar method, to iu complete opening and closing Iiiit (see 3.4). n miniium of 500 dnmc, md then
subjected to the mm specified in 4.42. The force required 10 opcmte tie plunger shrill be os spmitied in 3.4.

4.4.2Liflinc test for w 1.clnss1. A No. 0-80 flm or round head machine screw inscstcd in a 24-ounce blink
of mctnl shall be used for tie SSS1.The screw head shall extend fium the block m n sutlicicm lmgch as m permit the
fingers to grip the head. TIIe sample fingers. nfmr completion of the fmiguc tem slmll bs qmble of gripping the

.
No. 0-80 screw, Iiftiigthe block of metal. with the axis of the fmgcm in n vertical position, and holding it

suspended for one minute.

.
4.4.3Fmieue test for MX I class 2. mcchnnimd. fmacn. The sample fiigers shall bs clnmpcd or otherwise

secured wi!h chc plunger cnd on o horizontal plnne. The gripping end shall be roised until the nonflexible portion

o

adjnccnt to the finger is al m mgle of 708 to che horizoncrd plane. The flexible pm’cion shall be curved ics fill, .“
Imgch. The plunger mechanism shall be ncmmed 10 times to it-scomplete opening and closing limit The 70” angle
shall be sustained withinatolctnnccof25°.

7
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4.4.4 Tyae 11. retrieving tool, maenetic Iitl test. Each sample of type II retrieving tools shall be aubjecred to a
Iifi testto determine compliance with the requirements of Tables 111aad IV, as applicable.

4.4.4. I Test wei~bts. The test weights shall be made fmm a piece of plain steel of the weight necess~ to ●
obtain the minimum ouncesspecified in Tables 11snd IV.

4,4,6 Telescopic bodv and ioint tiehmess test. Type II, class 1 rcoieving tools shall be capable of being
positionedin, and holding any preset aagle of the magnet or length of the tubing. When the telescoping-type robing

is fully extended and the magnet is set at 90” to the longitudinal uxis of the body, the outer Nbing shall be rntated
(manually) through at least 360° without evidence of tbe nne or more inner shaft sectinns slipping or sliding in the

outer tubing section. This test shall be conducted at least once with the longitudinal axis of the body horizcmtal to
the floor and once vertical (the magnet shall be positioned above the body).

4.4.7 Tvme I acmating commmems. Penmmently instnlled components of actuating parts of type I finger

assemblies shall withstand Inngitudirml forces of nnt less than 5 pounds applied between ntmchment parts without

failure of permanently installed connection.

4.5 Inspection of memu-ation for deliv em requirements. A inspection shall be made to determine that the

preservation, packaging, packing, and marking comply with the requirements in section 5 of this specification.
Defects shall be scored in accordance with Table VI. The lot size shall be the number of shipping containers in the

end item inspection lot. The inspection level shall be S-2 snd tbe AQL, expressed in terms of defects per hundred
units, shall be 4.0.

TABLE VI. Classification of mwmrmion for deliverv defects

Examine Defect

Markiig (exterior and interior) Omine& incorrq illegiblq impmper size, location, sequence, or method of ●
application

Materials Any compment missing, damaged, or not ns specified

Workmanship inadequate application of components such as incomplete closure of
container flaps, Innse strapping, inadequate stapling
DktOniOn of container

Contents Number per container is more or 1sssthan required
Net weight exceeds requirements

5. PRSPAfL4T10N FOR DELIVERY

5. I Presewat ion. uackaein% packing. and marking. Preservation, packaging, packing, and markmg shall be as
specified in the contract or purchnse order.

6. NOTES

(This section contains information of a general or explanatory nature that maybe helpful but is not mandatory.)

6.1 Acquisition requirements. Acquisition documents must specify the following

8

a. Tide, number, and date of this specification
h. Type snd class required (see 1.2).
c. Size required (see Tables 1,11, and IV).
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MILITARY INTEREm

o MilitarvCtilm?tina Aclivily

Army-GL

Frc@ng Alaivily

GSA - FSS

9
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