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PREPACE B s f'<"
It scoms that the Hurfolk Faevy Yerd has earaned for
iteolf a reputation for building Wildcats. Much of the
credit for this reputation ims due tho Pattern thop; for
until the precent STAND/RD PLAN DIM.ISIONS FOR VILIDCATS,
(C & R Ko. 242718) wae developed in 1935 by Mr. ¥W. S.
Dawley, the actual sheps and dimensions of the whelps
were left to the discretion of the Pattern Maker. -

~In developing the present etandard plan, Nr. Dawley
has devised a graphic method of enslysing the chain motion
as the links enter and leave the pockeot. He has estadb-
lished various contact planee paseing through the link
and the whelp and by describing the traces of & point on
the lirk as it passes along these planes, he has been able
to definitely establish the shapes of the pocket and whelp
and to furnich the Pattern Maker with accurate dimensions
for making the Pattern.

This plan, C & R Fo. 2&271&~Lcontalna a teble of di-
nensions for use by the Pattern Kaker in making a pattern
of a Wildcat for varioue sizee of Navy Standard Cast Steel
and Die-Lock Stud Link Cable.

The method for developing the pocket and vhelps as
set forth on this drawing, may be used to develop the pock-
et and whelps for other sizes of chain. However; it would
be difficult for any one to trace the various steps involv-
ed in ths layout from this drawirg urless he were familiar
with the method used in making the layout.

> This handbook has been prepared primarily as a guide
to understanding the stendard plan, but:it is possidle to
nake the corplete layout from the information contained

in this book without referring to the standard plan. ~_

An attempt has been made to separate and analysze the
verious eteps as they occur in the layout, and to include
sigplified illuctratione and to formulate a few rules to
aid one in the naking of a similar layout.

X /94T MO, cHANGES To U NS 260/~ §e60304 ‘o
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The Wildcat as we know it todny, has been developinz from

the early years of the nineteenth century, when with the in-

croased sizo of vessele it became nocesssry to usus heavier

anchors, end chain began to replace rope hawsers.

At first, the chalin was hauled in by rope messengere and
then attexpts were made to haul in the chain by wrapping it
around the capstain in the eame manner as rope, 7This led to
the design of capestains with grips to accommodate chain links.

The early attexpts to construct chain capstains were o
unreliable and unsafe that they bezan to be called "Wildcats®.

The desirners of these early VWildcats were faced with
the baffling prodlem of irregularities of chain lick sizes
and it was rot until chain manufacturers were adle to produce
chains to accurate dimensions and having linke of uniforn
lensthe that a sclentific approach could be made to the
design of Wildcats.

Some of tho early Wildcats resembled a vheel having a
ecalloned perimeter. The scallops wsre concave and provided
a hollow poczet to engage the links, A fairlead was located
on either side of the lilldcat and slightly aft of it. The
chain was l6d around the aft sides of the fairlcads and thus
held taut against the forward face of the Wildcat.

Other early designs consisted of drums with spikes that
engaged alternate links,

The present American type of Wildcat seems to have been
developed from an early American patent. This ¥Wildcat had
pointed whelps that engaged the flat links and had a hollow
space for the vertical links.
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TYFLS OF WILDCATS

There ere three types of Wildecats in general uce, and tbay
pay be distinsuicood dy the names; AMIRICAM, IHGLICH and BUROPIAN.
There teems to be rmch confusion ae to ths epplication of theoce
namés to eny &poecific type of Vildcat and they ars uesd moro or
less vaguely. lbwever; thess rnames will serve as woll as any
for the purpose of dletinguiching among the three gensral typeo.

1, AMTRICAT TYPE (see pege 5)

The American type of wildcat may be distinguiched by it
pointed arch type of vhelp end its flat pocket bottous,

The ¥Wildcat deccribed in this book is of thie type.

2. INGLISH TYPR (cee page 6)

The Inglich type of Wilcdcat may be distinguiched by its
pointed whelps with straight nides and the pocket tottome are
curved outward along a radius gbout the center of the Wildcat.

3. EUROPEAN TYPR (see page 7)

The Xuropean type of ¥ildcat is dictinguished by its con-
cave pockets which are formed dy an approximate redius from a
point ouiside the Vildcat. The whelps are formed by the inter-
sections of the five arce deccribing the pockets.

Although specific Wildcats of the ®"English® and "Puropean'
types bave been rcported by the ehips to have given eatisfactory
service, 80 many Wildcats of these types have bsen complete
failures as to lead tha suthors to the conclusion that they are
of a faulty basic design.

The "Ruropean" type may have evolved from the chain wheel,
and there is a similarity in thoe ehapes of their link pockets.
Howvever; the chain wheel is dosigned for close link chain in
wvhich the links are mich shorter and it contains a greater
number of pockets which decreases the angle which the links
assume as they enter or leave the pockets,

Unless the flat links are provided with a flat surface on
vhich to 1ie, there is no positive way of determining the
position they will assume in the pockets and so, although it
might be possidle to develop s Wildcat to the correct pitch,
there can be no assurance that the chain will operate along this
pitaeh,

The pointed arch type of whelp pernits a progressive
clearance between the face of the whelp and contact point on the
link, It is not possidle to obtein a progressive clearance
between the link and whelp face in either the inglish or Muropean
type of ¥ildcat, and so, frequently the links strike the tips
of the whelps.

N
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FIGURE |

A FLAT LINK MOVES
ABOUT THE CENTER OF
ITS OWN END SECTION.

FIGURE 2

A VERTICAL LINK MOVES
ABOUT THE CENTER OF
THE END SECTION OF
THE FLAT LINK
PASSING THRU IT

FIGURE 3

A VERTICAL LINK MAY BE CONSIDERED AS CONNECTING

THE TWO FLAT LINKS THAT PASS THRU

I T, AND \

THEREBY ESTABLISHING THE DISTANCE BETWEEN THE
RESPECTIVE END SECTIONS OF THE FLAT LINKS.

FIGURE 4
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SMLIR KOTION

Lofore atterpting to lay out the Wildcat, it is neceseary
to conelder the chain and chain wotlion upon which the desiza
of (he Wildeat is baged.

£lthough the consecutive linke in a chain are identical,
it wil) Ve neccoeary to designate btstween links that are to
lie flat in tho chain pocket and the linke that connect the
flat linke. As the connccting liiks erse ssswaed %40 be in a
vertical plane on the lsyout, they may be designnted by the
term *Vertical®,

Thus tho terms *Vertical Link" end "Flat Link® will Yo
used througiout the explanaiion of the layout.

These terms are epplied in the same relation even though
the shaft of the Wildcat ray be vertical, in whica case the
*Vortical Linize? would ectuslly be operating in a horizontsl
position.

The chain is alvaye considered to be under tension and
each 1link equal in length to any other link.

Fach link nay be considered as movable about the end
section of the flat links and in a vertical plane passing
through the longitudinal axis of the vertical linke, see
figures 1, 2 and 3.

CHAIN WRAPPED AHOUED A HIDULAR POLYCOH

The next step is to coneider the chain wrapped around
some object of uniform ehape, such as a regular polygon or a
circle.

Establich a vertical centerline and locate a vertical ~
link on it. (Fig. W)

Consider this link to be located at the apex of any
regular polygon.

Lay in the adjacent flat links and them rotate them until
they are parallel with the upper two sides of tie polygon.

Extend the centerlines of the end sections of the flat
links. They will intersect on the vertical centerline of the

polygon.

The longitudinal coentero of the flat linke will occur on
the centers of ¢he sidec of the polygon, and therefore deter-
mine the length of the eides of the polygon about which the
chain can be wrapped. (See Fig. 5)

If the flat links wore to ba made to lie on the sides of
a polyron fmch as described adove, some provicion would have
to be made to permit the vertical linizs to drop below the eidoes,
o a circuler groove is provided for ¢his purpcse.
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FIGURE 5

THE LENGTH OF THE LINK DETERMINES THE
LENGTH OF THE POLYGON SIDE.
SEE PAGE 9

FIGURE 6
A PENTAGON INSCRIBED IN A CIRCLE
SEE PAGE I




WHY THE PEITAGOE

¥ildcata could ke deveioped about virtually eany regular
polygon, tut the groaster the nuwmbsr of sides, the larger the
¥ildeat would have t0 be. A large Wildcat would not only re-
quire nore material, but the effective turning radius would be
great and would reguire moere offort from the turninsg machinery.

fhe pentegon jrovidee the smallest practical chape about
which the chain can Ve wrayped and wanwreplped under toncion.

LAYIEG OUT? THE WILICAT

In the actusl layout end dovelopment of the Wildcat there
are various allowsnces and corrections that rust bs included,
but they are not presented in the first fow explanatory stepe.
They will be presented ae they occur and affect the layout.

THE PEITAGOR
The first step is to ley off a pentagon,

The sise of this pentagon will have no direct hearing on
ths remainder of the layout, end ia ueed only to estadliehr the
shape. %his pentsson thould be fairly large and its actual
oize 18 a matter of judgement. If the pentasgon is to be in-
scrided in a circle, a redius cqual to the length of the link
plus one diameter may be used.

(Bce Fig. 6)

Drew a circle and conetruct the vertical and horizontal
centerlines. To the right of the verticel centerline locate
point Yo. 1, (¥ redius from vertical centerline). With point
Eo. 1l as a center, deecribe an arc having a radius egual to
the dittence from point o, 1 to point Fo, 2 (interccotion of
vertical centerline and circumference) and intersecting the
horigontal centerline at point Ho. 3.

The distance from point FHo. 2 to point No. 3 will be equsl
to the length of one eide of the psntagon and can be marked
off on the circumference et peint ¥o. W.

The other four sides may then be marked off on the cir-
cunference and any inaccuracy may be corrected.
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Eetsblieh the centerlinse throurh the eides of the pentagon
and pessing through the centor of the pentagon. (Sse Fig. T)

The exact pentagon about which a cortaln sisc chein will
wrap rust be establiehod,

To do thie, two lipke must be projected togethoer along
thelr rerpective vertical centerlines.

Refer to Figures 7 & §

A. - Conelder the centerline through the side of the pentagon
at aleo boing the centerline of the flat link to the right of
the apex. This linz will be coneidered &s link No. 1 through-
out the explanation of the layout.

B. - Coneider the vertical centerline of the pentsgon as alseo
being the vertical centerlire of the vertical link. This link
will be considered as link Fo. 2 throughout the explanation of
the layout.

The link to the left of tho apex will be considered as
link No. 3.

The overall length of the link will be indicated as "L".
The wire diameter will be indicated as "D".

C. - Locate a point to the right of the vertical centerline by %
e distance equal to ( §L -1 % D), Fig. 8.

Project a vertical line through this point.

The centerline through the upper right hand side of the
pentagon hae been estedliched. Locate a point to the left of
the centerline by a distance equal to L - D |

Project a 1lino through this point parallel to the center-
line of the pentagon side.

Theee two lines will intoresct at a point which locates
the center of the left hand end section of link ¥No. 1,

Thio estedblislhies the pentagon about vhich the chain
would wrap if there were no ciearance or tolerances to de
allowad,
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FIG. 9
| »i t-— END PLAY
TENSION c=h
ON CHAIN Ar 2
TAT
FIG| 10

THE WEIGHT OF THE ANCHOR CREATES A TENSION ON THE CHAIN WHICH
CAUSES THE LINKS TO BEAR ON THE AFT FACE OF THE WHKELPS
REGARDLESS OF THE DIRECTION 0F ROTATION OF THE WILDCAT.

INSUFFICIENT
MINUS CLEARANCE

FIG. IIA

INSUFFICIENT
END PLAY

FiG. 11B
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CHAIN TCOLIZANCES

The ectusl chaln varies in length of sectione dne to emall
variations in the lczztha of the lirks,

“he perniseidle tolerencee for die-lock ctud link chelrn is
g6 followe: (Eoe Stenlard Plan for Stud Link Chain Csble - Die
Lock type - tu. Mo. 205393).

" A piniz tolerance of 1/€" or a plue tclerance of %/8%, per
inch of wire diameter in the length of six linrs., Thie toler-
ence to be checked every third link. (See Fig. 9).

True tho tctal ¢clorence, either plus or nimus, may occur
within the rarge of three links. ¥or cxazple, it wculd be poss-
ible to measure the overall leagth of a piece of chaln havirg:
tix linke, and find its length to be within the =peciiied tol-
erance vither plue or minue. IPut an accurate check of the di-
nensions of each link aisht disclose that the first thrse links
vore ehort by the total minus tolerance permissible for cix links
ard the remaining thres links might be long by the totasl plus
tolerance for six links,

For plus tolerance, an end clearance must be provided to
permit free exit of the chain from the pocket. This clearance
ie called "IUD PLAY" and i{¢ ie the distance between the non-
bearing end of the iinkx and the nonbearing face of the waelp
vhan the other end of the linikc ie hearing on the fase of the

"whelp &t the other end of the pocket. (See Fig. 10.)

Yor mirue tolerance, tho distance between consecutive bear-
ing facoes of the whelps must be shortened.

Pig. 11-4 ifllustrates a Wildcat having insufficient minus
tolerance. Coneider a link bearing on the face of a whelp at A,
As the ¥Wildcat rotates, the next flat link rust seat iteolf at B,
the contact point on the consecutive whelp. If the distance be-
tween tho {cces of the whelps is too great, the link will bve
forced to contact the face of its whelp too hish., The‘following
flat link will be forced to take a still higher point on its
vhelp, and e0 each consecutive link would be forced to contact
its whelp at a higher point until one of the linke slipped over
the tip of a vhelp.

The chain always bears on the aft side of the whelp, both
vhen being hauled in and when being walked out. This fact is
very evidont on an old Wildcat where the worn face of the whelp
1e eacily corvared with the uimuesed face. This is, of ccurse,
due to the weigat of tho snchor creating & tension on the chain
ard when the anchor is being walked out, the Kildcat acts ac a
braks, %hus, uuless the anchor goar ie rigred so that the lcad
creates s toaeion on tho chamin in the opposite directiion, only
one fruce of the whelp will wear and frequently it ie poreible
to exchanse the starboard snd port Wildcats when the wielpe are
tadly wora on only ors face.




o

MIKUS TOLERANCE

Prolably the moet irportant factor in the deelen of a
eatiefoclory Wildeat 46 tho mtiention glven to the HINUS
TOLMRAYCGA 1K TEB PITCH OF THBN VFILPS. %ae pitch rust be estab-
lighed to provide srple clearsnce for the “ehortY links, for
vhen the distonce betwesn the contact poivnts on conssoutive
vhelpe is too great to pormit the shortest links to move freely
along the face of the whelp, the linke will “ri6e high® and
eventuslly elip.

In the operation of a ¥Wildcat, a tight chain becomes more
apparant when the clinin is being "welked ous. Frequently,
this item ie overlooked aud the chain paet be permitted to “run"
out and thus chance the poesitility of the anchor striking the
lower portion of the ehip's mull.

Vhen the chain is permitted to "run® out, the ¥ildcat exerts
1ittle restraining forces on tho linke and eo they are abdle to
seat themeelves in the chaln pockete between the vhelpe. EHowever;
in some caces the chain has boen known to rise up out of the
pockets when being “run® out over a Wildcat of extremoely large
pitch for that particuler ciain.

The hauling in operation celdom gives troudble due to the
tremendoue lcad on tho chain tonding to force the linke into the
pocket, however, 1f tho pitch of the whelps is too great for ths
chain, the links will have a tendency to etick in the pockets
and it becomes necoseary to use a chain stripper to fres theam,

When the pitch of the ¥ildcat is too emall for the chain,
or the cnd-play 1e insufficient to permit the links to lie flat
in the yocket, the chain has a tendency to slip on the hauling
in operation.

In this case, the links tend to "ride" too high on the
wholps éue to the vhelps heing too close together. BSee Fig. 11D,
Page 14, \

~

WHELPS ¢ .

The illustrations so far, have indicated the chain as deing
cut along ite vertioal centeriine, PEat it vculd de irpossidble
to make a contmet on the flet linke along this plane as tha vert-
ical lirks occupy the spece at the end of the flat links., Lhoro-
foro; in crdsy to estabvlisia a bearing on the flat linxe, luge oo
vholps projecting frem the widos of the chnin poczets met bveo
used, These whelps are similar to the teoth on a gear or sprociast,
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- FIGURE 12
PLANE A-B-C-D 1S REVOLVED
ABOUT CENTERLINE A-B
E-F SEE FIGURE 13-A

G‘H SEE FIGURE 13-B

FIGURE 13-A FIGURE 13-B
REFER TO FIG. 12 LINE E-F REFER TO FIG. 12 LINE G-H
PLANE PASSING THRU THE A PLANE PASSING THRU A
CENTERLINE OF A CONE CONE WITHOUT PASSING THRU
INTERSECTS THE FACE OF THE THE CENTERLINE OF THE CONE
t ONE ALONG STRAIGHT LINES. INTERSECTS ITS FACE ALONG

CURVED LINES.

§ e
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It et be remerdered that only the flut linke tear on the
wholpes, tha vertical Lirze serve only to cetnest the flat links,
end pass botwrosa the vholpes, Yhesretically, the vertico)l iinges
never touch the Wildost; they pass bLotween tho vhelps and there
is a groove vrovided at the bLotiom of the pocket with mmie
clearance (o prevent the vertical lLinke from siriling tac Wildoat.

The whispe of the vhelp ie dotermined By tho angle of its
fros end & redius estnbiivhdng the trace of & plane knowa es tho
contact plans, %he 72co of the wholn s actially a porticn of a
cone and & plane pafcirg throurh the radiune polat end the fuace
of the vhelp, cuts ths fece alors o eireight lins, (Fig. 13-4).
Put if thie pleno aid not yass throush the radius point, it
would interecct the fuce of the wielp along m curved line,

(¥ig. 13-3).

The flat link that hears srainet the vhely ig not parnllel
to & plane paseing throveh the radiuve point of the whelp whea
the link 4s in the chnin pocket. And so it riat contoet the
vholp at a roint alonz a curved lina. fThus the point of contaot
btetween the lirit and tho vhelp is the noint of {angency of the
curved trace elongz the fece of the whslp and the trace of the
eane plene passed through the link, (¥Fig. &1, lege 33)

The point of tarzenny ecan be msemmed en the Lipk and the
argle of the vhelp face made so a8 to contact the link at this
point.

If the point of tangency on the link occurs %too far from
the end of the 1ink, the link will Lave a tendoncy to wedge it- »
self Vetween the whelps, and i1f tho point occure too near the
end of the linkx, the 1lick will bear on the edse of the whelp.
The point of tangency thould ocour on the liric at adout 41
degrees from the end.

S8inge the link is to contact the vhelp alors a curved line,
the angle of the whelp face will not be the exnch complement of
the angle of the point of contact on the link, She curve tends
to rove the polnt‘ot contact on the link farther from the end.

Thue, if the face of the whelp is at en angle of 5% 1/2
degroes, the pvoint of contact on the link will nob occcur at
exaotly 35 1/2 Cegrees from the end, Wt will be more nearly
at 4 degreen.
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IMENSION WANTED

_ _SICONTACT

FIGURE 14




%he redius coverning thoe shape of the whelp is dotermincd
by the length of the linke end spproximntes the path of a point
on one link es it entere or leuzves tho chain pockast.

The layout {is bogun with one flat link Yesring srmainet the
right band fece of the whelp ot the epex of the pentagon, and
the pitch of the VWildcat ie rade euch that the next flet link
will alac bear on its whelp.

éircoe the emonnt of end-pl ellowed determines the looca-
tion of the link when &t Voars egainet the whelp, 1% ie¢ an in-
poriant item in dotormining ths pitch of the vhelpe.

Thue, the pitch of the whelps is governed by two factors;
the length of the links and the amount of ead-play.

LOCATIXG THE CONTACT PLAME

The contact plane ies a plane passed through the point of
contact of the lirt and the wholp., There are two such planes,
one being a vertical plane end the other being a horigontal
plane parallel to the longitudinal centerline of the flat link.
(See Fig. 17, Page 27.).

Unless cpecifically designated otherwise, the term "CONTACT
PLANI" refors to the vertical contact plane.

A true contact plane may be located by the method shown in
Pig. 14, Page 20,

Drav in the top view of the flat linx. Drawv a line through
the radius center at the end of the link at an angle of LUl degrees -
to the end of the link., Locato ths wire center at ths end of the
link. Iraw a line at 50 degrces to the longitudinal centerline
of the link through this point and let it intersect tho 4l degroe
line.

This o-t;$11che| the contact point and the contsct plane
passes through this point.

In order to have sufficicnt bearing strength on the whelp,
the distance betwsen the center of the groove and the contact
plane may have to be arbitrarily increased.

The distance from the center of the groove to the contact
plane is usually one wire diameter except for cmall wire dlas.
vhere 1t becomes nccessary to increaes the distence in order to
have sufficicat bearing material between the contact plane and
tho edge of the groove.

YIITH OF THE QROCVR ARD THK FLAKOR

The width of the groove is detcrmined by the thickness of
tae detechatlo links and kenter ashackles and their widths deter-
mino the width of the flange at the Lotiom of the pocket.
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CORRECTING LIVK FOR MINUS TOLERAYOE

For the actual develovpment of the Wildcat, a link thet has

been corrcoted for rime tolerance is uesd, %he reacon for thie
1@, ag yrovicusly exnlrined, tha$ tho distance betwsen consecutive
whelps @ 1ot Le sdortoned $o provide propsr eoating of the linmk

cradnct ihy vhelp end prevesy the link from “riding® up on the
point ¢f ila whelp.

Ths levzth of the link to be used will bo equal to the
pomins) lewoih mimms one third of the total minus tolerance per-
mitted for eix links.

EOWIEAL Li=57H OF THS LINX - 2OTAL ”~I§US TOLITUANCE = L (used)

END FLAY

The c2d play to bo zlloved ie a matter of Judgement and may
e atsmed to be twica the total plus tolerance for six links,
or may Ve tuzen from Standard Plen (G & R Ho. 2u4278).

In =21l chain, the end play is usially equal to the wire
diemeter ard it 1s uc:nlly esmevhat smaller in proportion ae
the wire dizmater incroxses.

In eny case, it must exceed the total plus tolerance for
six lirks esince this total may occur within threo comsecutive
licks.

CORRECTING TI!8 SIDES OF THE PENTAGON (P1g. 15 and 16)

The rides of the pontagon must be corrected for tho minus
tolerancs sud g0 the corrected link is used in the laycut. Zae
layout is ectnslly atarted with this corrected iink, tat to pre-
vent confusion end for the purpose of eimplicity of explalining
the varicue steps, & link of nomirnal length wvas ueed in present-
ing tho previous stcps of the layout.

Link ¥o. 1 zust be advanced toward the spex of the pentagon
by one half of thse end play. It may be drewn in on the previoualy
indicated conterline parallel to the eide of the pentasgon,

The naxt flat 1link, ¥o. 3, will ocour to the left of the
epex. I%s centarline mast be parallel to the side of the pent-
agon, end the esne dietance from the ocenter of the penlagon as
the centerline of liux ¥o. 1.

N S — s -
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éEND PLAY
NO. 3

A v
WHEN LINK NO.11S MOQVED EITHER IN TOWARD

THE CENTER OR OUTW

RD, THE LONGITUDINAL

CENTERLINE OF LINK |[NO.3 MUST BE MOVED

INWARD OR OUTWARD
FIGU

ADVANCED END
SECTIONS OF C-a
LINK NO.

FIGU

THE SAME AMOUNT.
RE IS5

ADVANCED END
A/SECTION OF
LINK NO.I
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Zhe vortiecsl link, ¥o. 2, between these two flat linke gov-
erns thelr distance spert snd eo the centers of thelr end eas-
tions will Ve ecpuort by @ distance equal to the overall lengtih of
8 lirk minus threo dlometers. '

1% will Yo seen that vhea link Yo, 1 1e advanced dy 1/2 the
end-pley, linZ Yo, 3 ie pot recceearily advanced by the sanoe
azount, Tnie is cue to the centerline paseed through their eand
gcotions rot recaining on o horigontal line.

They con s rade to edvence the ssms gmount by inoreasing
or dcereasclng the sise of the poatagon to euit,

If lirk Yo. 3 £alls short, the eides of the peatagon must be
moved in toward the center. Correcpondingly, 4f link Ho. 3
advances too fer, the sidece of the pentagon met be moved cutward.

Thie may te done by trisl and error as eshown in Fig, 15, but
the following forrmla derived by lr. Jenes Hahadeen may be uced
to obtain the exact dimensicne of the pentagon corrected for
end-pley.

FORKULA FOR PINTAGON COZRECTED FOR EID-ILAY

(€oe Pig. 16-4) :
8- Pitch of pentazon corrected for end-play
L- Luigih of 1iox correctesd for mimus tolerance
D- Diemeter of chain vire
P- Ind-play

8= @0 +V 15278 (1-30)2 - 5218 ¥°

CEECKIEG TIM LAYCUT FOR FLUS TOLERAXCE

After establishing the pentagon corrected for minus tol-
erance, a check nust be mede to dstermine the end clearance in
the cveat of *long® linke cccuring together.

Ascumo tho left hand end of link ¥o, 3 as being fixed.

Daternine ths plus toleresnce por lirk and, working to ths
right, lay cut thwee "lorg® linke. 7The right hand end of "long"
lirk Ko, 1 shouid not extend beyond the right hand of ?short®
1lirz ¥o., 1 by rore than the toial end-play.

I tha £ot 2) measureaesnte of the chain indicate a poos-
1414ty of tha chain bolng lonzg, the end-play should bte in-
croassd, Jlowsver; i ths clain peasurements indicate that the
chain 48 nearly to noainal length, the ocourence of occacsional

'lomx linke will mot greavly eifect the operation of the Wildcat.
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CORTACT PLAYE

A vertical plane nay be passed throcush the point of contact
of the 1irXk end the vhelp arnd on this plsne, the sbeps of the
vhelp zoy be developed,

The location of thie plane maet de aseursd prirvarily by
Judgement., The two principal factors to Ve considered ere:

1. “h2 vhelp mast contect the link alonz 1ts ond section.
Thie point of contact mist occur at an snzle of less than 45
degreers from the end of the link. (See pege 21, Locating the
Contact ilana)

2. Ths contact plane cn the vhelp must be far encugh from
the edge of the groove to permit erple bearing strength on the
vhelp.

The face of the vhelp 18 a conicel section and therefore
ite generating plene pasces through and revolves about a center-
line (Seo Fig, 12). A plane pasesing throush the flet link
parallel to its edge intersccts the face of the whelp, but does
not pass throush the generatinz center of the whelp (See Fige.
12, 13-A & 13-8). The interssction of this plane and the face
of the vholp forme a curved line. This will be seen in the
laycut.

If ¢hie plane passed through the link also passes through
the contzct point of the link and the whelpr, the curve on the
fece of the whelp and the contact curve on the link may be de-
veloped.

g There two curvee ruet touch at the point where the contact
plene intersects thea,

Draw in a top view of link ¥o, 1 projocted from the link
advanced Uy one half the end-play. (Fig. 18)

Lay in the edge of the groove, the contact plans, end the
flange line.

Zhose dimensione can be taken from the Standard Plan,

The contact plene is a vertical plnno-patoin; through the
aseumsd point of contact of the whelp and the link,

The trace of this plane on the link xust firet bdo estad-
liehed end then, ths trace on the whelp can be estadlished as
a curved lino or seguent of a circle tangunt to the trace on
the 1link, [
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In the projected vicew of 1ink Yo, 1, dravw en are throuch the
end of the link using the radius point of the 1ixz: as a cenier,
end dcoeeribing tho centeriine of the wvire.

Shis ere will intercect the contazct planc,

Iraw & line throush this point end the center of the arc,
end ersct ite pernendiculey through thie point. Yraw a circle
represonting the crose wmociion of ¢hs wire about this point.
In the lover lei% hand euadreat, park off four ¢ ial pointe on
tho circaoufeorence, Projest these points parallel tc the ver-
pendicnlar onto the centerline of the wire secticn, Rotato
thecs points evout the center of the radius of the lirk, and
establich their interseciion pointe with the contact plena.

Project those points from the contact plens to the eide
view of the 1link., J¥rom the cross section view of tho wiroe, the
perpoendicular dlotences of the four pointe cen be marked off on
the projected lincs and the trace of the contact plane on the
1ink devoloped with a french curve,

Usinug the right hand end section of link Fo. 3 as a center,
deecribe an arc tengent to the trace of the contaot plane on
1irk Yo, 1. <hlo arc descrives the path of a point on tho link
rerolving along the contact plans, Thig ie the sotual path of
the link and the vhelp rust be made eusller to provide clearsuce
end ascure free entrance of the link into the pocket.

Unaing the center of the end section of link ¥o. 1 as a
point, describe en arc throush the center of the end section of
1ink Ko, 3. Bstadlish a point where this arc interescts a line
1/4 of the wire diszmeter below the centerline of link NHo. 3.
Ueing this point es a center, deecride an arc tanzont to the
trece of the contact plene on the link Fo. 1. %hie arc will de
the actual trace of the contact plane on the wholp.

To develop the traces of the edge of the groove and the
flanzo 1line on the whelp, & projection ie made along a line
norrsl to any line passing through the center of theo wrc de-
ecriting the contact plane on the wholp and intercscting thie
erc,
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Draw & Llins throveh the center of the arc Gescribing the
contact plenae en the wielp ond intercecting the crc. Irect a
porpendicular to thie line ot the peint of intersectioa. Zstab-
1ith & norrnl to thie porvendiculer end let it reuresent the
contzct plens in thie vizy, <Yhrousch thie point of intersection,

draw & lire sl ea angle of 355 1/2 dc~ress te the perpendicular
in the upper r!i Lt hand cuadrent. locate the flansge line above
the contact »invs mnd tho clze of tho gronve Lelow tho contact

Plene, The 35 1/2 degrec line will intersect the fiangs line
end edge of thse groovs, and a line betvaen these twvo pointe
estublishes the face of the whelp. PYreject these points back

to the line through the cznter of the arc describing the contact
plane on the wholp. Rotato these puinis about the center of the
erc to estoblich thelr traces on tho whelp.

Draw a line parallel to the centerline of lirk No. 1 and
paseing throvgh its point of contact with the whelp.

She arce describing the traces of the flange, the contact
plane ard the groove rempsctively, will intersect this line,
(Figare 21).

Project their points norral to this line to their inter-
scction with tLolr reepective tracee in the top view of link Fo, 1.
A lino connecting these threo points ehould be a curve and should
be tangent ¢s sga arc atout the center of the end radius of the
link end parciig through tho intersection of the contact plane N
and the projection of the contect trace on the whol)p.

If this curve is not tangent at the proper point, it will
be necossary {o estadblieh & tuitadle curve and project its pointe
of intereection back in roverse order and cetadlich the corrected
treces of tho flange and ¢dze of the groove. The contact trace
will remain the szme, Lut the angle previously establiched as
35 1/2 degrees, will wary. inis will, of cource, change the
trece of the groove and the trace of tho flange on the whelp, and
o0 they will huve to be corrected to suit,

S0 far the layout has been limited to- the development of a
sectional viecw of the Vildcat taken on & plane passing through
the center of the groove ard parellcl to the sides.

Another view imist be doveloped, and it will de taken at the
centerline of the firet view and locking to the right,
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The interssction of the wholp traces must be projected to
thie view and they will eetablich the peak of the wheip. ¢ Thie
pesk line will be e straight line,

90 remove tha susrp corsers, a radius is introduced into
tha whelp in this view. 7This chanzes ths shape of ths whelp
beyond ite point of contact with the lirk, end when the radius
hog Vecn established the first view will have to Ve corrected
to egxres,

The flange walls of the pocket taper froam the bottom of the
pocket cutvard at eon engle of 9 degress, <3 minutes. “his ie
on erbiirary dimension and may be varied to sult conditiones.

This slope adis a topered section to the whelp. The top
edge of tho whelp 1s made yarsllel to the developed peak, btut
due to ths radiuse introduced, will be lower than the developed
peaX. The point vhore the top edge of the vhelp intersects the
valle, datermines the approximate outside diameter of the
Vildcat.

The flenge walls are m2de up of five trapesoids that inter-
sect at the epex of the pentugon and alorg the centerlines of
the vhelpe.

A flat section of & cirecle rust be addsd to the cuter
edges of the trepezoids to provide a circular periprhery to the
¥ildest. 7The fairing in of those surfaces and the cuter tip
of the vhelp determines the diacmeter of the Wildcat. (See
page 31).

The inner edge of the trapesoids must be faired into the
b of the ¥ildocat.

%he remainder of the layout is standard development of
the views desired, .

In some cases the flange walls of the ¥ildcat are made
conical. This changes the chape of the whelps and pockets
slightly at their lines of intersection with the walls. But
the soctionsl view becomes much more sixple to lay out and
some Pattern Makers find {t easier to make the conical section
than to develop the five trapezolids, ;

The conical walls have no effect on the operation of
the Vildcat.

®A straight line connecting the two points formed by the elge
of the groove trace and flanse line trace. This line will be
a curve if it also passes through the contact plane trace.

h
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Due to the wear of the dics, ths 1irks are fnclinsd to he
thicier at thelr centers th=a ¢the nerinel dimensions indicate,
Therefore, {0 provide for links beinsg (hicker dao t0 wear of the
dies, tho tottom of the pocket ia made vlishsly lower in the
center., %The actuul pockst ie dropped below the daveicped bottom
of thes pocket. OC=o the leyouv this line ie veuslly chown about
1/16% lover than the develcncd 1ins and it parellels the do-
velcped lino for a chort distance, (one dismeter plue 1/2 the
end-nley on each side of the pocket centerline), in eithor
direnticn and then anzles up to the reoot ¢f the whelp at the
edge of the groove,

%he sctual chape that the wholp arrunes beyond its area of
contact with the link is not alvays ehowvn on tha leycut and de
frequeatly left to the diccretion of the Pattern laker vho fairee
it into the sides of the pocket and provides the necessary fillets,
otc. Hovever it is very irsoriant that the fillet ot the root of
the vholp be considsradbly less than one querter of tha chain
dlamater or 1% may cause tho chain to Vesr high elong the face of
the vhelp.

7he Pattern Msker should meke & model chain of 5§ or 6 links
for tosting the Wildcat rattera. These lirks should conform to
the dimencions of the “corrected” link used in the leyout, and
should Vo made to the same ghrinknge scale as the Vildcat pattern.

Thé two halves of the Wildcat pattern should bYe joined
together and be mounted on & horigontal cthaft in such a manner
as to peruit the pattern to bo rotated.

The model chain should thea bde placed in the Vildcat pattern
and a check made to determine the relation between the lenrnzth of
the liuks and the pitch of the whelps. f%he links should make
proper contact with two whelps when the model chain ig in tension.
Care znut be taken to insure the proper ecating of the flat links
againet the whelps. ¥

Frequently it is possidle to wrap the chain about the wvhelps
and have three links contact three vhelps simultanecusly.

This condition would rercly cccur in the actusl operation of
the Wildecat, but it ic good proof of the accuracy of the design
and pattern. "

Durirg the above test, it {8 ixportant that the chain dYe
under enfficient tenesion to maintain the corresct distance be-
tweon consecutivo cnde of the {lat linke, for if the chain s
not keyt ¢out, the vertical ilrxa will toud %o drop and cause
the dietance betwoen the consecutive end sections of the flat
links to becope ehortened,
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The pocizet chould Ve checked for end-play ond clearenco of
the linx vetween the flauze walle, and the eides aud bVottom of
the groove,

It 3o interestins to note the motion of the flat link as it
enters the pocket. It firet mover eiong a redlus about the aft
end eection of the preceding flat link, but bBegins to knucile
ebout 1tm own end sectiocn as it reaches the Yottom of the pocket
end finally ie ceen 10 lock Lteolf czninst the contact point on
the vhelp.

In the cvent the Wildcat pattern is not eatisfactory, it 1a
poetible to make corrections. The bottoms of the pockete may be
elthor built up or shaved oif, aud it 1o possibla to remove the
vwhelpe and correct them or replace thom. However, there ere
covergl irmmoriant pointe to be consicered in the correcting of the
¥ildcat pattora,

1. fhaving off the facez of the whelps near the point of contact
without makirg certain other alterations, does little or no good,
&% this merely moves the consecutive coatact points to a new
poeition and the distance between theee points rezains virtuslly
the eame. The end-play, however, would be increased,

2. The pitch of the whelps may be increased slightly by placing
liners in the bottom of the pockets, This will cause the links
to contect the whelps et & higher point and eo tho liners must

Ve relmtively thin for the whelps oy loose tholr "holdinz cap-
ecity? nearer their tips. By lining the pockete, the end-play is
elightly increased.

3. The pitch uay be reduced slightly by shaving off the flate at
the bottom of the pockets. This will, of course, reduce the end-
play unless ihe whelps ere shaved off at the eame time.

Theoretically, the actual Wildcat might bs corrected dy
following ths same steps ueed for correcting the pattern, btut the
Pdoctoring” of a Wildcat is seldom successful although it ie
oocasionally attecuapted.,

The irregularity of the shapes involved eliminates the
practicability of ueing tesplates, 7This makes it impossidble to
keep the altcrations to all whelps end pockevs identical, and the
only guids to the operations is to contimually check the whelps
end pockets with the actual chain to be used,

Thue, tho attempts to "doctor” a Wildcat are soldom mccess-
ful enouzh to warrant the expenditure of the time and materiales
required,

It 48 theorefore extremoly important that asccurate dimensions
te obiained of the chain to be used, and great care msat Ve
exeroised in btoth the layout and the construction of the pattern,
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CHAYY PITCH

The importance of chaln pitch is freguently overlooked.
Juet g6 (wo rour gears must ©a of like pitch to wech properly,
the pltch of the chain rust be the vome as the pitch of the
vildceat on which 4{¢ is to opsrate,

¥ildeate and chain are relatively largs and clumcey end
require relatively large tolerances, Lat thess tolerances noct
be veed with diecrimination 4f eatisfuctory operation is to be
obtained.

Since chain e commonly designated by the wire diemater, it
thould be noted that come commercial chalns have wire dias. that
vary frem= pominal dimsasions by plus or minus 1/16“. Thus it is
irportant that link lengths be compared with the wire dia. in
order to properly classify the chain as to sise.

A chsin having linke 2-1/8% dia. by 12-5/16% long could not
properly be considsred & nominal 2-1/8" chain since the overall
length of the links would be /16* chort of the rominal length,
(12-3/4"), The pitch lensth of thie chain i1s 1/16* longer than
the pitch lenzth of 2" dia. chain (127-2 x 2% = §9), and the
overall length is ghorter than 2-1/16% chain (6 x 2-1/16% = 12-3/8%).

4 wildcat designed to operate with this 2-1/8% by 12-5/16"
chain ehould operate satisfactorily with 2-1/1€% chain; 2% chain
would Yo 50 tight and would tend to rids up on the wholps
daring wvalking out and wounld stick in the pockets éduring the
hauling in. A nomiral 2-1/8" chain would be too long and have
exceseive play, causing rapid wear of both chain end wildcat.

Some merufecturers mcke chain having two typeos of links
alternated (cast steel links connected by forged links, etc.).
Frequently there is a variation between the pitch length of the
twvo types of links,

In deeigning a wildcat for this type of chain, the levout
can be made aceuming all links to be of equal pitch, but must
be checked by drewing in both combinations of linke (cast stecl
link connecting two forged lirnke end then a forged link con-
necting two cast steel 1inks) to dotermine the actual fit of the:
chain on the wildcat.
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LOCATION 0¥ CHAIN FIPZ

Recent investipntion of uncatiefactory cperation of anchor
windlegs hue directed attention to the izportunce of the relative
location of the chain pipes in regards to the wildeats.

Some windlers nanufecturere locate the chain pipes so that
the chain falle in a plumd line from the efter side of tho wild-
cet, %uls e spparcntly done to permit the chainm to enter or
leave the chelin locizer freely.

An lvportant factor effecting the operation of wildcate is
the balance of forces acting on the chain. %he pull exorted by
the outbourd portion of chain tends contirually to cause the
bearing linx to slip over the vwhelp, while the inboard porticn
of chain continually eoxerts & pull tending to provent the bearing
link from elipping.

A disgram showing the various forces scting on the bearing
link indicates that a very e=all force ocxcried by the inboard
chain vill over btalance a relatively large force exerted by the
outboard chain. 7Thie is, of course, largoly due to the friction
between the whelp and the bearing link,

In the Amsrican type wildcat, the echaps of the whelp is such
that it would be nearly ixpossible for the bearing lirk to be
pulled over the whelp supportinz the lomd exerted by the ouiboard
chain., The link could only be made to slip over ths wvhelp wvhea
the lines of forecs actinz on the link causcd it to tilt and then
roll up on the fasce of tha wholp. The force tondinz to tilt ihe
link scts thru the wire center at the forward end of the link and
gincoe the 1link met roll oa the face of the whelp, the length of
the lever tending to tilt the link ie the nor:zal distance from
the line of force to the conteact point on the link.

As the link tilts, this distance continually decreases, and
oventuslly tecomee roro when tho longitudinsl axis of the link
lies in thoe #ame plane as the lins of force. Of courss, as the
link rolle up on the face of the whelp, the ancle of contact re-
duces end lece effort ie required to overcome the friction tending
to prevent the lirk from eliding over the tip of the vhelp. 2ut
as the force incrcaces, the friction betwsen the whelp and lipk
eleo increases., Yor thie reacon it is nearly impossidle to force

chein to slip over an Americen type wildcat wvhile it is not in
wotion,




¥hilo the chain is being walked out, the bearin~ link con-
tinvally tends to (il% and in ¢oinz co, pulls the follcwing flat
1link ints a vosltion which prevente 4t froa entering ite chain
pocket freely,

Thie 1link rides high on ths face of the vhelp end thus pre-
vente tha next flat link from enterinz ite chain pocket. This
flat 1liuk finally comse to a bearing poeiticn but is lylinz on
top of the whelps rather then behind them end the pull of the
chain causes this lirlc to slide cver the whelps,

A relatively enall increacs in the pull exerted ty the
inboard portion of tho chain will preveat tas bearing link
from tilting.

By locating the chain pipes bolow the csanterlins of the
vildcat chaft, a eligat drag on the chain is created end which
is unually eufficient to overcons the tiltins action of the
bearinz linke and thie prevents elivpage of the chain, tlhiru the
wvildcats., The over harging weight of the indboard crain is aleo
an ixportent factor end in eome cases the balance between the
inboard end outdoard chain pull has been €0 nearly ecual in
effect, that the chain only slirped whea the chain was piled up
high in the locker &nd reduced iihe amount of overnangin# chain.

Studies made of the Iaropean type wildcat% indicate that a
similer condition exists. Iowever, the anyle of incliration at
the point of contact betiween the bearing link and whelio is not
nearly »o great as in the laesrican type and the chain can ve
rade to clide along the face of the whelp with a relatively
small force exerted bty the outdoard chain,

Once the bearirs link begins to slida, it has lost its
holding power and tho following flat link muet begiz to support
the load., $he line of force acting thru the forward end of this
1ink tends to tilt the link, causing it to roll along the face
of the whelp. Wwhen the force exerted Ly the outboard portion
of the chain {s very great, there is a possidility of this link
rolling over the tipe of the whelpe and permitting the chain to
slip thru the wildcat.

Thic condition would exiet in the Duropean type wildcat,
both vhile stationary end while rotating so as to wvalk the
chain out,
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