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1

This-invention rélates to ‘guide ‘pin ‘covers :for
‘punch ‘presses.

‘Punch-and -die" presses ‘as -devised for heavy
diging-and pinching éperations usually comprise
‘@ fixed bed or-‘anvil,-carrying one die-or punch
‘member, -and ‘a‘movable bed of platen ‘carrying
‘the: complemental ' die- or- purich-‘meémber. The
movable platen -is “‘arranged for vertidal move-
nrents ‘between ‘a “position raised vertically ‘away
from ‘the ‘generally -horizontal ‘anvil to ‘previde
‘clearance’for the insertion snd removal of work,
and ‘s lowersd ‘position: “juxtaposed ‘to the ‘anvil,
at-which latter the:punching or dieing pressure
is transmitted- by ‘thHe' complemeéntal dies to the
‘work.  “I'he-pressure’is gpplied to ‘the: platen: by
suitable mechanical or hydraulic transniitting
means from‘a source of power, and is usually ‘of
a ‘high-order of magnitide. Punch presses ‘have
‘varying capacities asto size ‘and pressures-used,
but all, except possibly “some ‘very-small presses,
‘require the ‘use ‘of ‘guide- ‘rods “to ‘mgintain the
‘parallelism’of the'platen and anvil durlng opera-
tions ‘on‘the ‘Work: The: -guide rods-are of ‘siich
numbers -as to-accomplish ‘the aligning ‘fuhétion
:despite ‘stresses: and ‘tordues developed -during
contact of the platen with the work. “The-giiide
“pins, wHich ‘are usually cylindrical ‘with-more or
less rounided “free ends, ‘are mountéd on one of
the ‘reldtively movable press meémbers -and ‘exe
‘tend’ perpendicularly theéréfrom ‘toward the ‘com-
‘plemeéntal press miémber, and the latter is ‘apera
Fured in alignment with the respective ‘suide ping
‘$o-receive the pins, and the apertures are usually
provided with'bisshings, 'which in many cases’ex-
ténd partially ‘from the surface of said comple-
merital preSs miember toward the pins.  In some
cases ‘the eleéarance /between the! punch members
-at ‘e maximum is coordinated ‘with: the: lengths
‘of the guide 'pins'so that the pins remain in the
‘vushings ‘at all ‘times. In other cases, owing ‘to
‘thereduirements of the press, the suide rods have
a cledrarce from ‘the bushing entrance during
#hie greatest separation of the relatively movable
punchmenibers. It is recognized that-the ‘gvide

pins “must tefain their “éxact alignment  at -all

times, normal to'the pressing thriist of the mov-
able member, Must Fetait a codating of libricant,
mustbeeontinuously free from riist and frictions-
creating surface conditions, such - ds’ ndicks,
-seratches; and gotges, ete.
sary - attributes rénder the guide: rods :and bush-
ings:comparatively-delicate, so-that they mustbe
‘houged: and protected dgainst impacts, ‘and must
#lso-besorprotected that in the event of clearance

between thesends.of the guide pins - and the ehds

These several neces- |
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-0f - the ~aligrned -bHushings, ehtry “into such :cleayr-
-ance-of -any-portions of the dperator’s body,orof
‘the :work, is preventéd.. - This necessitates guards

-having -miultiple: functions, i. e. protectionof the

pins from impacts and also from thé removal of
Jubricant therefrom; undbtrusiveness: and “small
size-soras not-uniduly to-minimize the 'space neces-
sary to:manipulatethe work, positive prevention

-of *the entry of -ahy -object ‘over’ the' erids:of the

pins between the pins and the:-bushings, while at
the-same time Possessed ‘of “follow-up” functions
for ‘maintaining guarding at-all-times ‘and-in-all
relative positions of ‘the prdss, without imposing

‘much -appretiable load on-the:press power. “Fi-

nally, the guards miist-be-simple in’ etonstriétioh
and attachiment to:the press.

-Many “attempts -have:been ‘made -in the past
toprovide-guards “having rcertain of “these ‘de-
sired: characteristics, -but iso. far as known there
has never before been providedrany guard which
sucesssiully provides-ot” effects:all of ‘them. “Prior
art guards have taken many fornis, such’as sleeves
of -canvas-or the-like*supported by helical "Wire
‘springs, ~teléscoping: cup -assemblies,-ete.; "and
each -Iras. failed . to -furnish-actual continuous
guarding under-adverse conditions, and thuseach
‘has-been-no-more-than & mere temporary 'palia=
tive,-or simulation-of a:true-guard. - 'This is be~
cause each of: the -prior ‘art devices, so far =s
known, -has possessed -orie or ‘more - iriherent and
fundamental - - undesirable features - ‘militating
against universal: satisfactory- use. ‘
T ds ~among-the objects -of this invention: “to
-provide ~& ‘guard *which' is--capable - of *absorbing
lateral -shocks -and “impaéts -without -interfering
‘with -or-disturbing itscortinuoiis -guarding finc-
tions; 0 provide-g-guard which is réadily iriter-
<hangeable *from ~one-pin:-to "ancthér Pin, and
from oné-die setto another’ die sét; to Provide a
guard -having-predeterminedly the ability to es-
tablish and maintain all of ‘the-guarding “funec-
tions: ‘rééited -above. as essential; ‘to provide a
guard which obviates ‘the ‘disadvantages of prior
guards; to- provide -a -guard -of ‘ extremely long

-life; *fo provide ‘a gudrd-of ‘simplicity ‘and ease

67 formation; to provide ‘a’ guard which resists
‘bends -or-distortions, “and which -even "if ‘dented
will ‘eontinue o function-for guarding purpose_s;
1o providea guard formed of o single integral
elelyent;’ fo' provide: a-guard-of such:simplicity
aiid aniversality tof ‘application as to e reddily
carried ‘in.a few Stock sizes and with a great re-
‘ductionlin measuring and fitting as required by
priorart devicdes; toprovide a ' guard “which s
‘constantly :seif-ceritering. So.:that . despite ‘tem-
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porary conditions of asymmetry during use, as

from impacts from the work, it finds its own cen-
ter automatically; to provide a guard having au-
tomatic adjustments to establish both open and
shut heights automatically; to provide a guard
for guide pins and bushings which can be at-
tached or removed without drilling or tapping,
without threaded connectors, and which does not
require installation tools nor engineering layouts
for installation; to provide a guard: for guide pins
which conduces toward retention of the lubri-

10

cant on said pins and the prevention of rust and. .

surface interruptions such as nicks, scratches.

and the like, on the guide pins; and to provide -

other objects and advantages as will become more
evident as the description proceeds.
In the accompanying drawings::

Fig. 1 represents a skeleton pei'spectlve of a

typical punch-press assembly, showing the loca-
tion of the guards of this invention in guarding
relation: to guide:pins-extending between the
‘movable platen: and the fixed bed of thé press:
=~ Fig. 2 represents a side elevation of the guard
of this ihvention in g preferred but 111ustrat1ve
‘embod1ment‘

‘Fig." 3 represents a fragmentary enlarged sec—'

»t1on ‘through the guard in guarding relation be-
:tween the press elements and relative to an illus-
strative pin and bushing assembly, with the latter
‘shown-in dotted lines;
~Fig:i.4 shows. a guard in‘an illustrative com-
:presse’d.shortened condition at the bottom of the
stroke of the movable platen toward the fixed
-bed, with the telescoped relation of the pin and
sbushing indicated in dotted lines;
Fig. 5 represents a:top plan of the guard:
=-Fig.. 6 represents.a fragmentary section of a
-modified form of spring guard in which the initial
-ryield in response to axial compression is from the
:small end of the guard;
"Fig. 7 represents a sumlar view With the guard
under compression. .
=+ The punch press to: whlch the invention is to
‘be-attached comprises a lower fixed bed or ‘anvil
portion: 10, upon- which illustratively a die ‘11 is
mounted.. The movable planten {2 -is disposed
‘parallel to bed 18, and is arranged in any desired
‘manner for powered :vertical movements between
:an upper position, as-illustrated in Fig. 1, and a
Jlower punching or pressing position on work, (not
:shown) 'disposed between the press or die mem-
bers 10 and {1-on one side and the movable platen
12 on the other. Platen 12, of course, may also
rearry a die member, but in the interests of clarity
this-has been omltted from the showing of Fig. 1.
< lustratively, the rigid guide pin 13 is mounted
-on'the fixed anvil or bed member 10, and extends
perpendicularly. therefrom- toward the movable
platen .12:as the guide pin to be guarded. The
upper end of the pin 13 is champfered or slightly
‘rounded ‘in ‘a - guiding free end or terminus. 14,
and ‘the platen 12 carries a bushing {5 having
“a‘concentric bore 17 in alignment with the pin.
‘The guide pin has sliding guided engagement in
-and relative to the bore of the bushing. Usually
the bushing 15 has a lower extension 16 extend-
ing out ‘of the plane of the platen toward the
‘fixed bed. . Usually, also, in the initial open dispo-
sition of (the press with the platen 12 in its
raised position away from the bed 10 there is a
vertical:clearance 18 between the end (4 of the
-pin: 43:-and’ the lower end 16 of the bushing.
‘Many serious mishaps-have been occasioned by
‘the - inadvertent “interposition of an operator’s
-hand,.or a heavy and rigid piece of work, in said
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4
clearance I8, maintained as the platen 12 sfarts
downward on its punching or dieing stroke.

The guard 20 for the pin and bushing assembly
thus described in accordance with an illustrative
but presently preferred embodiment, comprises
a ribbon of metal 2f wound upon itself in the
form of a spiral either of actually contacting
walis, or of slightly spaced walls to minimize
friction, drawn out axially to form a helix com-
prising in profile a substantial truncated hollow
cone, having a relatively large end 22 and a rela-

tively small end 23. The walls of the cone com-

prise at any point a ribbon lying generally and
preferably almost exactly parallel to the axis of
the cone, and each portion of the ribbon overlaps
a portion of the adjacent ribbon in the extended
helix, so that each portion of the ribbon is
backed-up, so to speak; by the next adjacent turn
of ribbon.. Illustratively, the ribbon may have
but a few thousandths of thickness but frans-
versely may be of the order of 1% inches, which,
of course, may be greater or smaller than this
illustrative form, depending upon the differentials
between the maximum and minimum clearances
between the press members and the thickness of

the ribbon, and the overlap is preferably, although
merely illustratively, of the order of something

less. than one-half of the lateral width of the
ribbon. As the ribbon in top plan is a spiral, all

of the turns at any intersecting axia] radial plane

are substantially parallel to each.other, In the
preferred form the turns are in lightly touching
contact, although for the elimination of friction
each turn; as noted, can be spaced a slight dis-
tance. from each adjacent turn, if this should be
preferred.

The. guard-as described is prefera.bly made of

tool steel alloy in the illustrative embodiment, and

not of so-called spring steel, and when properly

formed it-is tempered to have the desired resil-
ience. -

The advantage of the tool steel is in its
seeming - immunity -to crystallization under re-
peated deforming stresses, as contrasfed with
spring -steel, although the. latter material, of
course, may be used, especlally for certain small
sizes.of guards.

.The truncated cone formed of the overlapping
substantlally parallel turns, each generally par-
allel to.the axis of the cone, has the large end 22
of such diameter as to fit fairly freely about the

extended end {6 of the bushing, to generally cen-
ter the upper or large end of the guard. The

smaller end 23 is preferably of such size as to have

a-fairly free fit over and about the pin i3 at the

base thereof, In order to.assemble the guard and
the pin and bushing assembly, the guard is com-
pressed axially into a small compass, which usu-

ally can be effected with mere manual manipula-

tions, and-inserted laterally into the space 18 and
permitted to expand in both directions so that the

large end surrounds the bushing and the small

end-expands axially of and surrounds the pin {3.
The initial loading of the spring is such that
when installed and with the press open to its full-
est extent, the ends 22 and 23 of the guard axially
abut the respective parallel surfaces of the press
elenments adjacent to the bushing and pin respec-

tively. There is no necessity for greater loading

than this, =~

-It-will be observed that the light resilient abut-
ment of the ends 22 and 23 against the respective
parallel surfaces of the: press elements adjacent
to the pin and bushing respectively is the only at-
tachment of the guard to the press and this at-
tachment is floating. . Thisis the major factor in

e,
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ithe:self-glignment of the:guard. :FBven the:slight

transverse clearance:of the-respective ends:of :the '

‘guard: relative ‘to-the ;altened complemental pin
-grid:bushingelements shown;iwhich-is:illustrative
ofia preferred-wider clearance; is;adeguate to-se~
curetwo important: functions in -self-alignment
pursuant =to -any - transverse . impact: -or :stress
-against theguard;at.any angle-of the 3602 periph~
ery of the:guard, and:regardless:of theJocation
of: the focal pointor focal-area-of the deforming
impactor stress-axially.of the guard.
~iTorassist-inunderstanding this functioning, it
will be seen that as the:bushing -16-is. Jarger . in
diameter than thepin 13,.an imaginary truncated
cone:-exists-hetween-the outer.terminal.end of the
bushing -and the:pin-adjacent .to -the :surface .in
‘which:. it -is-mounted, -the angle :of .thesides .of
which:toithe-axis.become more-obtuse as the press
members -move -from fully :separated. to-:fully
closed. . There is therefore -at -any .instant.an
imaginary line-between the bushing -and:the pin
having-an angle-with:the axis.of the assembly.

- "The first :result -of;the application..of . lateral
foree to-a:side of the guard is to eause-the entire

gltard--to move. transversely, -in -yielding to the !

force inthe line of the force, by transverse sliding
or floating: of -the:respective ends .on-the.respec-
tive parallel flat faces.of the press, until-the.large
end internally-engages:and.stops against the ex-
ternal -periphery ‘of -the -bushing .in.a . ‘generally
axialline, -area, or point of mutual .contact, and
the small-end-slides-or:floats transversely on-the
flat-surface upon which:it abuts-until it-internally
engages and:stops against the external surface.of

the pin ina-generally-axial line:or-area of mutual 3

contact, -which  respective -areas: of mutual-con-
tact are in general :axial -alignment with .each
other and -with-the resultant force being: exerted
against the guard.  This.causesthe guard-tomove
initially -into .a . position. with -its -axis-generally
asymmetrical -or eccentric-of the.axis-of the.pin
and -bushing-.assembly,-bringing -the impact.side
of the:conical guard-into such-close general par-
allelism.with the.contiguous side of the imaginary
cone as.to bepractically coincident therewith. .At
the-same time,-of -course, -the side .diametrically
opposite -to -the .impact will have moved .further
away fror. the -opposite:side.of the imaginary
cone. -Continuation of the lateral thrust causes
the impact side of .the cone.guard to yield.gener-
ally .concavely .in bridging relation befweer the
points.or.areas.of mutual contact.. This increases
the degree-of .overlap of adjacent.turns on the
impact.side, .to increase the strength of the cone,
and as the impact side is then closer.to:the axis
of the pin than is the opposite side, the distor=
tion into coneavity is stopped by the impingement
of the inner surface of the guard against the
closely adjacent side. of the pin, with ‘a merely

shallow concavity. " The thrust or ‘foree is‘then. -

absorbed by the pin and bushing ‘and the closely
overlapping turns-of-the guard. ‘

As g secondary -and essential- function of the
floating: abutment of ‘the ends-of the guard,-it-will
be recognized‘that as the impact side: is-distorted
into :a..general-concavity, limited by the bridging
engagement of ithe :guard: with ithe bushing-and
the pin, the ‘diametrically :opposite:side of the
guard is. distorted :into a :general:convexity. - :As
the-ends -of - the guard at: this point are -unre-
strained-except by the.internal:mutual:contacts
onthe impact:side, and.as the isides-of the:ends
opposite to the areas of mutual-contact:thereof
are free and laterally unrestrained and:are, there-
fore, free to float transversely awayfrom-the:pin
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and bushing respectively; the: convex:distortion.ds
spread-over-the:entire length of the.guard,-and
although’the: turns on this: side-are-thus pulled
wunequally outof -their initial overlapping rela-
tion; they are notseparated, and each retains the
same:general: peripheral curvature:as:the:adja~
cent turns: and is ‘free itodistribute ‘the distortion
inracecordance 'with:the:inherent properties:¢gfthe
amit. It iwill ‘be 'seen ‘that under certain condi-
tions the disturbing transverse foree:may be:so
-applied “that the generally planar ends:of  the
anit-may 4ilt- slightly won “the respective ‘faces
which they:abut, about theedges of the ends. op~
posite to the areas of mutual contact mentioned
‘as pivots; and: this temporary situation:is:per-
mitted by the floating abutment provided, . dur-
ing ‘which:the -impact sides:of the end turns:may
slide slightly axially of the:unit on the respective
bushing and pin; :

“When the press coines:together during the ap-
plication of the transverse stress the distorted but
relatively aligned turns are forced together in
self-alignment, -As g corcllary thereto, the suc~
cessively wider ‘turns, in ‘descending; engage ‘the
object, causing the distortion, or producing the
disturbing force, and .convert the lateral or radi~
aliforce into s generally ‘gxial resultant ‘force
passing harmlessly down -along the side of ithe
guard.’ "The:ability of the open ends to: float:in
abutment against the parallel surfaces gastheonly
attachiment of the guard not only provides:the
self-alignment and return to general :concentric-
ity-of the guard to the pin and bushing assembly,
but dlso-permits free rotation-of either:or ‘both
ends thereofwithout :grooving the faces as torque
is- developed on the turns of the coiled deviceby
reason-of ‘the.closing  and opening of the: press,
and-further without unlapping -of the turns-as
wotild follow: ahchored ‘attachment of -eitherior
both-ends. ’

The width of the ribbon is-preferably predeter-
mined to pbeslightly less than the minimum clear-
ance-of the bushing-extension {6 relative ‘to ‘the
surface ‘of ‘the fixed bed surrounding the pin i3,
so-that when the press is actuated to compress
the guard -axially, the-approach of ‘the bushing
relatively to the fixed bed will ‘be ineffectual te
crush any turns’'of the guard that may be-axially
disposed-between said end and said fixed bed.

Tt -will “be ‘observed that the resilient-metal
guard -forms . a -substantially ‘complete -enclosure
for‘the pin and ‘bushing for which purpose hoth
open: - ends “engage the - press. surfaces ' which
they :abut -under the light loading necessary to
self sustain the unit with-the -peripheral rims-or
edges of the end turn or turns-of both:ends in
substantial. planes - for at least the major-periph-
ery.iof-said-.ends,-as showi in"PFigs. 2 ‘and 3, -has
such reinforced 'strength by the‘overlapping -areas

‘of the respective turns-as'to be able to -withstand

lateral: shocks-and impacts, is-always-self-center-
ing,protects the pins from removal.of lubricant,
and:is g isimple;:efficient device iof :a lateral dis«
placement just-enough for the job. it ‘has to per-
form, without interfering with tee free.use of the
press. : : T
It :will sbeseen that with-equal overlap ‘and
equal - widths of ribbon throughout:the spring; be-
cause :of the differential :radii of :the turns, :the
-application iof -axial ‘pressure. ito ‘the guard Will
eause:sthe eollapse of ithe guard from the large
end first:Inimosticases this is:gatisfactory as:the
clearances will:besuchthat:it:may ot miake.any
difference.”. However; from time to:time there:are
situationsin which;becauseofismagll clearances or
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related: 'problems, it is hlghly desirablé that the
eollapse under axial pressure be. from the small
end first; or even be simultaneously’ from both
ends for g limited travel of the platen relative to
the -anvil,. with: the mid-portion ‘thelast portion
of the:spring to be compressed. It is a feature
of this invention to provide selective:guard tele-
scoping. or: collapse under stress against the re-
silience of the whole, whereby as desired the large
end,. or:the small end respectively is compressed
or: collapsed first, according to the predetermina-
tion'thereof. - If it is desired to have the device
vield substantially similarly from both ends, the
spacing or relative overlap of -the guard turns is
changed,: from ‘the-substantially similar overlap
described, ‘into-one in which, starting with the
smaller:end of the guard, the turns have progres-
sively different degrees of overlap, by becoming
smaller in overlap .and greater in depth of un-
overlapped turns as the helix is wound- toward
the ‘top turn, or end of the guard, while still re-
taining:the same width or thickness of ribbon
throughout the length. If it is desired to have
the small end collapse toward the larger end, this
is..accomplished by ‘having- the turns of ribbon
from which the-helix is formed contain progres-
sively more material in:turn as the ribbon moves
from the ‘small end toward the large end. This
may be accomplished in-an expensive -way accord-
ing to present production methods by having the
ribbon of the same width but possessed of pro-
gressively - changing  thickness, increasing from
the small .end toward the large end. It is pre-
ferred, however, to secure the desired small end
initial collapse or yield by providing a ribbon of
varying width, say, in gn-illustrative case,.one and
one-quarter inchfor the top large turns, pro-
gressing downwardly in width to'one inch at the
small end.' This is-accompanied in the winding of
the helix by progressively changing the propor—
tion of overlap of the adjacent turns. -

As:shown in Fig. 6, for instance, the upper turn
24-ig of the maximum ribbon width, and it has a
small-overlap: on and about the next adjacent
turn 25, which is; of course, of slightly smaller
width. In turn this turn 25 has a slightly greater
percentage of overlap on and about the third turn
26, but this latter turn is of still smaller width.
The final small turns 27 and 28 of the narrowest
ribbon-have the largest percentage. of overlap,
i. e. the smallest depth of exposed turn. By such
structure, axial pressure finds the upper-larger
turns most resistant to distortion, and the small~
est turns most: easily distorted in forming the
helix into a compressed substantial spiral. 'The
advantage of such selectability will be clear.
. +Having thus described my invention, I claim:

1. In combination, a first and a second press
- member,;- means mounting the respective mem-
bers for relative movement between open and
closed position, a bushing mounted in a smooth
surface of the first member, a guide pin mounted
in a smooth surface of the second member com-
plemental to said bushing, a guard unit for the
bushing and pin.comprising in its entirety a light-
ly loaded ribbon of resilient metal coiled upon
itself to define a hollow truncated cone with ad~
jacent turns-in overlapping relation and having
respectively large and small open ends, the unit.in
expansion abutting said respective smooth sur-
faces and being self-sustaining whereby the large
end surrounds’ said bushing in:a limited floating
on said surface of the first member, and the small
end surrounds. the .pin in a limited floating on
said surface. of the second member, whereby in
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're'sp'onse to ‘génerally. radisl lateral pressure on
’the ‘unit the large end internally abuts the bush~

ing and the'small end abuts the pin in generally
axially sligned single areas peripherally of the re-
spective ends, -and- whereby the remaining por-
tionis of thé end turns float away from the bush-
ing ‘and: pin'respectively in distributing the pres-
sure-ihduced distortion unequally along the en-

tire length of the unit with maintenance of over-

lap and a conformation of each furn to the same
general peripheral contour: of adjacent turns of
the unit; whereby the unit is self-aligning on the
power stroke of the press.

‘2. In presses cooperatlng complemental sepa~-
rable press members, a leader pin mouiited on
one membér,; g bushing complemental to the pin
mounted on the other member, each member
havmg a surface immediately adjacent tothe re-
spectlve mounted pin or bushing which is smooth
and otherwise uninterrupted, a guard compris-
ing in its ‘éntirety a ribbon of metal wound into
coiled: form- defining ‘a truncated hollow open-
ended cone with adjacent turns in at least partial
overlapplng rélation, and having such light load-
ing in res111ency as merely to self-sustain the
glard in limitéd floating abutment of the open
ends thereof ‘against the respective smooth sur-
faces as the only attachment of the guard, with-
out consuming appreciable press power, the said
open ends being of such diameter as to surround
respectively the pin‘and bushing with a clearance,
said guard being disposed for lateral yielding in
response to lateral force thereon to engage small
areas internally of the end turns‘against the pin
and bushing and to bridge the pin and bushing on
the thrust side with increase of overlap of some
turns accompanied by distortion on the other
side ‘of the guard in which the overlap decreases
unequally without separation of adjacent turns as
the thrust-induced distortion is spread along the
length-of the giiard with maintenance of substan-
tially the same general peripheral contour of ad-
Jacent turns as the end turns float on said sur-
faces’ w1th relatlon to the respective pin and
bushlnu and to said respective small areas.

3.A guard for operativé association with" a
leader pin and complemental bushing of known
diameters of a press of known clearance having
substantlally smooth and otherwise uninterrupt-
ed surfaces 1mmed1ate1y adjacent to the respec-
tive bushmg and pin, comprising in its entirety a
single piece of metal in ribbon form wound upon
itself to- define a hollow open-ended truncated
cone of llgho load_lng such that when freely ex-
panded it is slightly longer than such clearance,
the respective end turns of said cone being pre-
determinedly. of a diameéter greater than such re-
spective pin. and:bushing and the edges thereof
being relatively smooth such as to abuttingly en-
gage such smooth surfaces with g relatively small
lateral clearance from the respective bushing and
pin so that part: at least of said end turns float
relative.to such bushing and pin on said surfaces
as the sole attachment of said guard, whereby in

response to lateral-forces against said guard and

internal abutment thereof against such:- respec-
tive bushing and pin the -guard opposite to the
force .can. distribute the distortion -throughout
the length of the guard with maintenance of
overlap of -and the same general peripheral con-
tours>of ddjacent turns whereby the guard is
always self dligning.

-4, A guard as recited in claim 3, characterlzed
by.a:-progressive change in lead per turn whereby.

PP N
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the small end of the guard collapses first under
axial compression.

5. A guard as recited in claim 3, characterized
by a progressive change in the metal volume per
unit of length throughout the major length of the
ribbon decreasing from the large end thereof,
whereby the small end of the guard collapses first
under axial compression.

HENRY D. GORDON.
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