
COMPLETE SPECIFICATION.                                          Ladder
Construction.             We, R. D. WERNER Co., INC., a corpora-  edge of
the rail aperture which split the          tion duly organized under the
laws of the  metal and caused it to flow over the flat 45          State of
Pennsylvania,  United States of  surface portions of the web surrounding
the          America, of Box 580,  Osgood Road, Green-  aperture. The
result 'was an extreme com-      5  ville,  Pennsylvania,  United  States
of  pression  tension fit between the  ferrule and          America, do
hereby declare the invention,  side rail web producing a joint having great
for which we pray that a patent may be  strength and  structural integrity.
50          granted to us, and the method by which    The disadvantage of a
rung-to-rail joint          it is to be performed, to be particularly des-
or connection wherein the side rail is of     10 cribed in and by the
following statement: -  thinner gage material or of plastics or glass
This invention relates to  ladder construc-  fibre reinforced plastics
material is that,          tions.
though perfectly        suitable for ladder con- 55            There is a
problem in joining ladder rungs  struction, it does not withstand the
radial          to side rails where such  parts are made of  pressure
exerted at the rail aperture as well     15  metal such as aluminium and
its alloys or  as heavier gage metals and is, therefore, sub-
fibreglass and other plastics.           ject to fracturing or bending in
this area.            In an earlier construction, the end por-  There are
constructions using, forexample, 60         tion of a tubular rung was
provided with  glass fibre reinforced rungs which do not         a ferrule
blank in the form of a' tubular  withstand the reactive radially inward
force     20  sleeve of malleable metal, the inner diameter  of the swaged
ferrule  as well as metal rungs.          of the sleeve being slightly
smaller than the  It is therefore  desirable to provide a loose
outer diameter of the rung to provide an  fit rather than an interference
fit between  65          interference fit between the parts. The web  the
sleeve or ferrule blank, and buckling          of a channel shaped side
rail was pierced  the blank to form annular nodes at either     25  whereby
the rung end  portion  with the  side of the rail rather than in the plane
of          sleeve fitted thereon could  be projected  said web  thereby
minimizing radial pres-          through the rail, the sleeve then being
sure  at the periphery of the rail aperture 70          swaged  endwise by
suitable die  means  and increasing the flange area radially over-
whereby the sleeve was formed into a ferrule  lapping the flat  surface
portions surround-     30 having  radially extending flange portions  ing
the rail aperture. The loose fit of the         gripping either side of the
web around the  sleeve or  blank eliminates the need for periphery  of the
rail aperture.  In prepara-  tumbling the blank and also eliminates the 75
tion for  mounting the sleeve   to the rung,  operation of  chamfering the
end of the         said sleeve was generally tumbled to remove  rung.
35  burrs and the end of the rung was cham-    An object of this invention
is to provide         fered to facilitate starting the rung end por-  an
improved ladder construction.         tion into the sleeve. In the course
of the    It is desirable to  provide a rung-to-rail 80.         swaging
operation  the sleeve reacted like  joint adapted for use  where the side
rails         a short column under compression and  of the ladder are of
thin gage material or     40  buckled to form a single  annular bulge or
are made of  plastics  or glass fibre rein-         node. Radial inward
flow of the metal was  forced plastics material. It is desirable to
limited by the rung, and the  major flow   provide a ferrule swaged onto a
rung end  85         of metal was radially outwardly against the  portion
and into engagement with outer 
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2      surface portions surrounding a rail aper-     Figure 8 shows the
rung end portion, of     ture with minimal radial force being ex-  the
ferrule crimped  thereon  positioned-     erted against the edge of the
aperture.  through the aperture in the side rail web;       It is desirable
to provide a rung connec-    Figure 9 is a vertical section through the
Ad  5  tion wherein the ferrule is provided with  rung end portion showing
a pair of dies 70     double annular nodes disposed one on each  in closed
position forming the ferrule blank     side of the side rail web in
compression  into its final shape for connecting -the rung     therewith
and wherein a loose-fitting, sleeve-  *to the -side rail;           ---
like ferrule blank is crimped to the end    Figure 10 is a view similar to
Figure 6 10 portion of a rung and formed by endwise  of another embodiment
of the invention 75     compression to provide the annular nodes. showing a
D-shaped rung end portion and     or flanges on either side of the rail
web.--   a D-shaped ferrule blank telescoped there-       The invention
consists in a ladder con-  over;                           ---
struction including a rung, a side rail hav-    Figure 11 is a vertical
section through the 15 ing a wall, an opening through said wall, rung end
portion of Figure 10 showing the  80     the rung having an end portion
projecting  ferrule blank being crimped onto the rung     through the
opening, a ferrule surrounding  by a pair of dies;     said end portion,
this ferrule comprising- a    Figure 12 is a view similar to Figure 11
sleeve of malleable material collapsed in  showing the manner in which the
flattened 20 an axial direction and having an annular  side  of the
D-shaped ferrule blank is creased  85     node folded outwardly on each
side of the  intermediate the ends of said blank;     wall, these nodes
being compressed against  Figure 13 is a view similar to Figure 8
surface portions of the wall surrounding the  showing the D-shaped-rung end
portion with     opening and the ferrule being compressed  the ferrule
crimped  thereon  positioned 25 against the rung.
through an aperture in a side rail web;    90       The invention also
consists in the method    Figure 14 is a top plan view of the rung     of
making a ladder construction including  end portion  and ferrule of Figure
13;     the steps of providing the ladder with a side    Figure 15 is--a
view similar to Figure 9     rail having a wall portion, providing said
showing a pair of dies in closed position 30 wall portion with an opening
therethrough  forming the D-shaped ferrule blank into 95     at least
slightly larger than the cross section  its final shape for connecting  the
rung to     of a rung, providing an end portion of the  the side rail;
rung with an outer sleeve shaped ferrule    Figure 16 is a view similar to
Figure 2     blank of malleable material, projecting the  of the second
embodiment of the invention; 35 end portion and blank through the opening
and             100     and compressing the blank axially whereby    Figure
17 is a view similar to Figure 4     the blank is caused to buckle
outwardly-in  showing the shape of the aperture in the     two outwardly
folded nodes disposed one  side rail web for use in the second-embodi-
on each side of the wall, the nodes being  ment of the invention. 40
compressed into engagement with portions    Referring now to the drawings
in all of 105     of the wall surrounding said opening.    which like parts
are-designated by like refer-       In the accompanying drawings:-
ence numerals, Figure 1 shows a horizontal       Figure 1 is a front
elevation of a ladder  rung 20 connected at the ends thereof to a     rung
and portions of the side rails to which  pair of channel shaped side
rails---21 by 45 the rung is attached, one side rail being in  means of
ferrules 22. The means of  con- 110     partial section to show a
rung-to-rail con- nection are- identical with respect to both -     nection
according to the present invention;  ends of the rung 20, and only one end
there- Figure 2 is an enlarged end elevation of  of will be herein
described in detail.     one ladder side rail as seen from one side of
Referring now  particularly to Figures 50 the ladder portion shown in
Figure l;      2-5, each side rail 21 comprises a wall 115        Figure 3
is a vertical section taken along  or web 23 and parallel, laterally
projecting     the line 3-3 of Figure 2;                 flanges 24. The
web 23 is suitably aper-        Figure 4 is a view similar to Figure 2,
tured at 25 whereby it is adapted to receive      the rung and connection
means being re-  an end portion of the rung 20 and the fer- 55 moved to
disclose the aperture in -the side  rule 22 associated therewith. Said
aperture 120      rail web;                                 in the first
form of the invention is prefer-        Figure 5 is a horizontal section
taken  ably circular in shape whereby it is adapted      along the line 5-5
of Figure 4;           to receive a circular rung and ferrule, but 



Figure 6 is a perspective view of an end  it will be readily understood
that said rung  60 portion of the rung having a cylindrical may be of any
cross sectional shape such as 125      ferrule blank telescoped thereover,
rectangular, elliptical, etc.  Said aperture        Figure 7 is a vertical
section through the  may be provided with radially projecting      rung end
portion and ferrule showing the  notches or pips 26, and the rung 20 is
pre-      ferrule blank being crimped onto the rung  ferably provided  with
longitudinally di-  65  by a pair of dies;                        rected,
radially projecting ribs 27.    130                               3
1,194,137                    As shown in  Figure 3, the ferrule 22 has
of the rung 20  and affords an inner anvil                 a  central
portion 28 diposed in the plane  radially inwardly of the ferrule  22
of the web 23 within the aperture 25. On                    As   the  die
members 38 and 39  move                either side of the central portion
28   are   axially toward each other the  ferrule blank             5
radially outwardly folded annular flanges or  [err] buckles  radially
outwardly in two dis 70                 nodes  29 which   are  formed
tightly against       tinct flanges  or nodes one on  each side of
the inner and outer surfaces of said  web  the web  portion surrounding the
aperture                            23.  Axially  extending flanges    30
project  25.   This  buckling   creates   a   double  layered
endwise from  the inner  portions of the  flange on either  side of  the
web of substan-            10  flanges or nodes  29  and are  crimped in-
tial  radial dimension, and   malleable ma-                        wardly
tightly against the outer surface of terial of the  flange blank is molded
and                          the  rung   20.    In this  manner  the rung
20  pressed    tightly    against said web and   into                    is
firmly and rigidly connected to  the web  the notches or  pips 26. Some
inward  pres-                    23 of the side rail 21 by the ferrule 22.
sure  is effected at   the   central  portion   28 of
15   Figures  6-9 illustrate the  method  by  the ferrule as indicated by
the  slight inward 80               pleted  connection  means
illustrated  in Fig-                      annular protuberance 44, and the
ends of                    ure 3.   As shown in Figure 6  the end por-
tightly inwardly against the rung 20. How-              tion of the rung 20
is first provided  with a    ever because    of the double noded effect
20  plane  cylindrical ferrule blank [err] which  wherein the  column of
the ferrule blank                        is disposed  loosely over said end
portion .  buckles outwardly on either  side  of  the web,
The ends  of said ferrule blank [err] are then relativelyl little radial
outward pressure is                crimped   radially   inwardly into tight
engage-     effected against  the inner edge of  the aper-             ment
with the rung 20 by  a pair of die    ture 25 and  the radial  inward
pressure is             25 members 31 and  32.  The die member 31
substantially reduced over that effected in   90                   has an
annular beveled   seat 33 adapted to  the prior art invention referred
to.There-               form one end of the ferrule blank [err] radi-  fore
any tendency   for the  final forming               ally  inwardly.  The
die member 32 has a  process  or the  final step in the forming  pro-
coacting     annular  cavity 34 adapted to tele-  cess to  cause fracture
of or deformation of           30  scope over said ferrule  blank and
surround  the web  of the rail or of the rung such as                  the
beveled   seat or surface 33. The inner  might happen in    fiberglass
construction, is               end of the annular cavity 34 which is dis-
minimized.               posed opposite the beveled seat 33 is pro-
Referring now  to Figures 10 -17 the sec-               vided with a
similar  beveled seat 35 and a  ond embodiment of  the  invention comprises
35  transverse shoulder 36.  The end portion of   a D-shaped rung 50
which is   connected to a               the rung 20 projects  through an
opening 37   channel shaped side rail 51  by means of a    100
in the die member 31 with a portion thereof  ferrule 52 (Figure 16)  formed
from a fer-              projecting  beyond  said die  member and  rule
blank [err] (Figure 10) The side   rail              carrying  the ferrule
blank [err]  When the    51 has  a central web 53    laterally  projecting
40  die members 31 and 32 are brought  to-  flanges 54, and a suitable
D-shaped aperture  105              gether, the distal end of  the rung 20
seats  55 (Figure 17)   adapted to receive the  end              against
the shoulder 36 and the annular  portion  of the rung and   said ferrule
blank                  beveled seats or surfaces 33 and 35 crimp  The edge
portion of   the aperture 55 may              the  ends of said ferrule
blank  inwardly  be  provided  with  outwardly projecting         45
tightly against  the rung  20.                   notches or pips  56 shown
in broken lines  110                    Figure 8 shows the manner in which
the  As in the first  embodiment of the  invention              rung 20
with the crimped ferrule blank [err]  the rung 50 may also be provided with
disposed thereon is projected through the  longitudinal  disposed,
outwardly  project.              aperture 25 in the  side rail  web 23 to a
ing ribs 57.         50  position  wherein  substantially equal por-    As
shown in Figure 11  the ferrule   blank   115              tions of said
ferrule blank  project laterally  [err] is first crimped to the end portion
of              on either side of said web.   The final form-   the  rung
50 by  a pair of die   members  61 ing  step is  effected by cooperating
die mem-  and 62   The crimping  is  done in the same 



bers 38 and 39 having like, annular  cavities -manner as in the first
embodiment  the die                 55  40 and  41, respectively, for
forming the fin-  member 61 providing a  beveled     seat 63 and 120
ished ferrule as illustrated  in  Figure 3. The  the   die   member 62
having  a D-shaped cay-             die member 39 is disposed  beyond the
end  ity 64 and a beveled end seat 65 . The die             of the rung
20, said rung projecting through         member 62 also carries  a
transversely dis-             a suitable opening 42 in the die member 38,
posed blade 75 which is adapted to be driven        60  which said die
member is  preferably pro-  inwardly  against the relatively flat portion
125             vided  in  two  parts  having    semi-circular  of the
D-shaped ferrule   blank [err]   in such          openings which  define
the  opening 42  when  manner  as  to provide  a. transverse crease
the  die   member  is  closed. The   die   mem-  76   therein  which  is
disposed  half way  be-                    ber 39 carries a  tapered  pilot
member 43   tween   the ends of said ferrule blank.The                 65
which projects inwardly of the open end  crease   76 ensured  that the
D-shaped  fer- 130        4
1,194,137                                        4      rule blank will
buckle evenly on either side  described and illustrated may be made     of
the web 53 at the relatively flattened por-  without, however, departing
from the scope     tion of said ferrule blank as well as the  of the
appended claims.,     lower, rounded portion thereof.  5   Figure 13 shows
the manner in which    WHAT WE CLAIM IS:-     the end portion of the rung
50 with the    1. A  ladder construction including a 70     creased ferrule
blank crimped thereto is  rung, a side rail having a wall, an opening
disposed through the aperture 55 with sub-  through said wall, the rung
having an end     stantially equal portions of said ferrule blank  portion
projecting through the opening, a 10 projecting on either side of the web
53. ferrule surrounding said end portion, this     The rung 50 is then
engaged by a die mem-  ferrule comprising a sleeve of malleable 75     ber
68 having a suitable D-shaped cavity  material collapsed in an axial
direction and     70 and an opening 72 for receiving the  having an annular
node folded outwardly     rung. A second die member 69 having a  on each
side of the wall, these nodes being 15 D-shaped cavity 71 and a pilot
member 73  compressed against surface portions of the     is then closed
with respect to the die mem-  wall surrounding the opening and the fer- 80
ber 68 whereby the ferrule 52 is formed out rule being compressed against
the rung     of the  ferrule blank [err] As in the first  2. A ladder
construction as claimed in     embodiment, the ferrule 52 has a central
claim 1 wherein the ferrule has a central 20 portion 58, which presses
inwardly against portion disposed within the opening, the     the rung 50,
and a pair of outwardly folded  nodes being folded outwardly on either side
85     nodes 59 and axially projecting, inwardly  of the central portion,
the ferrule having     crimped flanges 60.                        axially
extending flanges extending in op-       Referring to Figures 2 and 16, it
will be  posite axial directions away from the nodes 25 noted that the
inwardly crimped and swaged  and the distal edge portions of the flanges
ends of the ferrule 22 and 52 are flowed  being crimped tightly against the
end por. 90     inwardly between the ribs 27 and 57 where-  tion of the
rung.     by the rungs 20 and 50 are firmly locked    3. A ladder
construction as claimed in     against rotation with respect to said fer-
claim 1 or claim 2 wherein the peripheral 30 rules. It will be further
noted that where  edge of the opening has notches and por-     the notches
or pips 26 or 56 are provided, tions of the nodes are pressed into the 95
the metal from the nodes 29 and 59 flow  notches to mechanically lock the
ferrule     into said notches to firmly lock the ferrule  against rotation
with respect to the wall.     with respect to the side rail. However, the
4. A ladder construction as claimed in 35 present inventors have determined
that when  claim 3 when dependent on claim 2 wherein     either round or
D-shaped rungs are se- the rung has longitudinally extending, cir- 100
cured to side rails in the manner set forth  cumferentially spaced ribs on
the outer sur-     herein, a substantially strong, torsion re- face thereof
and the said portions of the     sistant connection is effected even
without distal edge portions of the flanges are 40 the use of ribs,
notches, or the like to mech- pressed into the spaces between the ribs to
anically prevent relative rotation between  mechanically lock the rung
against rotation 105     either the rung and the ferrule or the fer- with
respect to the ferrule.     rule and the side rail                       5.
A ladder construction as claimed in       In both embodiments of the
invention as  any one of the preceding claims wherein the 45 herein
disclosed, an improved rung to rail rung is tubular, the wall of the side
rail is     connection  is provided  having  greater  a web, the opening
has the same general 110 



clamping pressure between the ferrule and  shape and is substantially
larger than the     the side rail, greater clamping area between  rung, and
the ferrule has at least one axially     said ferrule and said side rail,
and lower projecting flange extending from  at least 50 radial pressure
tending to fracture the side  one of the nodes surrounding and compres-
rail than in prior art structures with which  sively engaging the rung.
115     the present inventors are familiar. Because  6. The method of
making a ladder con-     the ferrule is initially a loose fit, it is un-
struction including  the steps of providing     necessary to chamfer either
the end of the  the ladder with a side rail having a wall, 55 rung or the
ferrule. The use of the double  providing said wall with an opening there-
noded construction permits improved metal through at least slightly larger
than the cross 120     control with respect to positioning where  section
of a rung, providing an end portion     the ferrule will collapse or buckle
outwardly  of the rung with an outer sleeve shaped     during the making of
the joint. The pre-  ferrule blank of malleable material, pro- 60 sent
construction can be used in mounting  jecting the end portion and blank
through      a rung to a side rail of thin gage material, the opening and
compressing the blank 125      plastics, or fiberglass without damage to
the  axially whereby the blank is caused to      side rail during
application.           buckle outwardly in two outwardly folded        It
will be understood that many changes nodes disposed one on each side of the
65 in the details of the invention as herein  wall, the nodes being
compressed into en-                      4
1,194,137                                        4                   rule
blank will buckle evenly on either side  described and illustrated may be
made                  of the web 53  at the relatively flattened por-
without, however, departing from the scope                  tion of said
ferrule blank as well as the  of the appended claims.
lower, rounded portion thereof.               5    Figure 13 shows  the
manner in which    WHAT WE CLAIM IS:-                  the  end portion of
the rung 50 with the    1. A  ladder construction including a 70
creased ferrule blank  crimped thereto is.  rung, a side rail having a
wall, an opening                  disposed through the aperture 55 with
sub- through said wall the rung having an end                  stantially
equal portions of said ferrule blank  portion projecting through the
opening, a              10  projecting on either side of the web 53.
ferrule surrounding said end portion, this                  The rung 50 is
then engaged by a die mem-  ferrule comprising a sleeve of malleable 75
ber 68 having a suitable D-shaped cavity  material collapsed in an axial
direction and                  70 and an opening 72  for receiving the
having an annular node folded outwardly                  rung. A second
die member 69 having a  on each side of the wall, these nodes being
15  D-shaped cavity 71 and a pilot member 73  compressed against surface
portions of the                  is then closed with respect to the die
mem-  wall surrounding the opening and the fer- 80                  ber 68
whereby the ferrule 52 is formed out  rule being compressed against the
rung.                  of the ferrule blank  [err] As in the first   2. A
ladder construction as claimed in embodiment, the ferrule 52 has a central
claim  1 wherein the ferrule has a central              20  portion 58,
which presses inwardly against  portion disposed within the opening, the
the rung 50, and a pair of outwardly folded  nodes being folded outwardly
on either side  85                  nodes 59 and axially projecting,
inwardly  of the central portion, the ferrule having              crimped
flanges 60.                         axially extending flanges extending in
op-                    Referring to Figures 2 and 16, it will be  posite
axial directions away from the nodes              25 noted that the
inwardly crimped and swaged  and the distal edge portions of the flanges
ends of the ferrule 22 and 52 are flowed  being crimped tightly against the
end por- 90                  inwardly between the ribs 27 and 57 where-
tion of the rung.                  by  the rungs 20 and  50 are  firmly
locked    3    A ladder construction as claimed in                  against
rotation with respect to said fer-  claim  1 or claim 2 wherein the
peripheral              30  rules. It will be further noted that where
edge of the opening has notches and  por-                  the notches or
pips 26 or 56 are provided,  tions of the nodes are pressed into the 95
the metal from the nodes 29 and 59 flow   notches to mechanically lock the
ferrule                  into said notches to firmly lock the ferrule
against rotation with respect to the wall                  with respect to
the side rail. However, the   4. A ladder construction as claimed in
35  present inventors have determined that when  claim 3 when dependent on
claim 2 wherein                  either round or D-shaped rungs are se-
the rung has longitudinally extending, cir- 100                  cured to
side rails  in  the manner set forth  cumferentially spaced ribs on the
outer sur-                  herein, a substantially  strong, torsion re-
face thereof and the said portions of the 



sistant connection is effected even without  distal edge portions of the
flanges are              40  the use of ribs, notches, or the like to mech-
pressed into the spaces between the ribs to                  anically
prevent relative rotation between  mechanically lock the rung against
rotation 105                  either the rung and  the  ferrule or the fer-
with respect to the ferrule.                  rule and the side rail.
5. A ladder construction as claimed in                    In both
embodiments of the invention as  any one of the preceding claims wherein
the              45  herein disclosed, an improved rung to rail rung is
tubular, the wall of the side rail is                  connection  is
provided  having  greater  a web, the opening has the same general 110
clamping pressure between the ferrule and  shape and is substantially
larger than the                  the side rail, greater  clamping area
between  rung, and the ferrule has at least one axially
said ferrule and said side  rail  and lower  projecting flange extending
from  at least              50  radial pressure tending to fracture the
side  one of the nodes surrounding and compres-                  rail than
in prior art structures with which  sively engaging the rung
115                  the present inventors are familiar. Because   6. The
method of making a ladder con-                  the ferrule is initially  a
loose fit, it is un-  struction including the steps of providing
necessary to chamfer  either the end of the  the ladder with a side rail
having a wall,              55  rung or the ferrule.   The use of the
double  providing said wall with an opening there-                  noded
construction permits improved metal  through at least slightly larger than
the cross 120                  control with respect to positioning where
section of a rung, providing an end portion                  the ferrule
will collapse or  buckle outwardly  of the rung with an outer sleeve shaped
during the making  of the joint. The pre-  ferrule blank of malleable
material, pro-              60  sent construction can  be used in mounting
jecting the end portion and blank through                  a rung to a side
rail of thin gage material,  the  opening and compressing the blank 125
plastics, or fiberglass without damage to the  axially whereby the blank is
caused to                  side rail during application.
buckle  outwardly in two outwardly folded                    It will be
understood that  many changes  nodes disposed one on each side of the
65  in the details of  the invention as herein  wall, the nodes being
compressed into en-                5
1,194,137                                        5              gagement
with  portions of the wall sur-  whereby the blank is caused to buckle out-
rounding said opening.                    wardly into two outwardly folded
nodes      7. The method as claimed in claim  6  disposed on either side of
the wall, the        including the step of crimping the axially  nodes
being compressed tightly into en-          5 directed edge portions of the
blank inwardly  gagement with portions of the wall sur- 25             into
engagement with the end portion.   rounding the opening to provide a secure
8. The method as claimed in claim 6  ladder rung joint.             wherein
the blank is a loosely fitted D-    9. A  ladder construction substantially
shaped, external ferrule blank having a  as described referring to figures
1 to 9 of         10 generally flattened portion on its periphery  the
accompanying drawings.         30             and including the steps of
crimping the axi-   10. A  ladder construction substantially
ally directed edge portions of said blank  as described referring to
figures 10-17 of             inwardly into engagement with the end por-
the accompanying drawings             tion, inwardly  creasing the
flattened por-  11. A method of making a ladder con-         15 tion of the
blank intermediate the ends of  struction substantially as described refer-
35             the blank and transversely of the axis there-  ring to the
accompanying drawings.             of, projecting the end portion and blank
through the opening whereby the crease is            MARKS & CLERK,
disposed in the plane of said opening and       Chartered Patent Agents,
20 collapsing the blank in an axial direction      Agents for the
Applicants.                       Printed for Her Majesty's Stationery
Office by Burgess & Son (Abingdon), Ltd.-1970.
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