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(571 ABSTRACT

A safety clamp slidably mounted on a vertical safety rail
in proximity to a ladder is attached to a workman’s belt
by a pivotal actuating arm which shifts a wedge plate
into clamping engagement with a safety carrier immedi-
ately under free fall conditions encountered if the work-
man falls from the ladder. The rail is spaced from the
ladder mounting brackets by circulaf sleeves.

13 Claims, 7 Drawing Figures
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1
RIGID RAIL SAFETY DEVICE

BACKGROUND OF THE INVENTION '

This application is a continuation-in-part of an earlier
commonly assigned application, Ser. No. 680,281, filed
Apr. 26, 1976, now U.S. Pat. No. 4,071,926 which in
turn is a continuation-in-part of commonly assigned
U.S. Pat. No. 3,979,797 Ser. No. 468,568, filed May 9,
1974. :

Safety clamp devices adapted to be attached to a
workman’s belt and having a friction plate or shoe
which is moved into gripping engagement with the
safety line if the workman falls have been known and in
use for many years. See, for example, U.S. Pat. No.
3,317,971 issued to R. E. Meyer on May 9, 1967 and
U.S. Pat. No. 3,492,702 issued to L. R. Stafford on Feb.
3, 1970. Also of note is the U.S. Pat. No. 3,348,632 to Ww.
E. Swager which discloses a safety climbing device
wherein the device is freely slidable on an I-shaped
beam and provides a serrated cammed gripping device
for clamping on the beam in the event of the fall of a
workman. The primary problem has been the inability
of prior safety clamps to satisfactorily meet the dual
requirements of being freely slidable on the safety cable
or rail as the workman goes up and down the ladder and
yet quickly and positively shiftable into clamping en-
gagement with a safety rail or cable when the workman
falls. The safety clamp of this invention incorporates a
combination of features which overcome the aforesaid
difficulties encountered with previously known safety
clamps. Foremost among such features are a camming
system which instantly urges a wedge plate through a
rail clearance space into uniform engagement with a
safety rail over the entire length of the wedge plate
under free fall conditions and the mounting actuation of

the wedge plate so as to permit the friction force of a.

safety rail acting on it to draw it into very tight gripping
engagement with the rail. The safety rail of this inven-
tion is capable of flexing about a horizontal axis parallel
to the ladder rungs upon which the rail is mounted to
permit the track to conform to various curved ladders.

The rail is spaced from mounting brackets by sleeves in:

order to permit the safety clamp to grip a larger portion
of the safety rail as well as to provide a more economi-
cal mounting arrangement.

BRIEF SUMMARY OF THE INVENTION

The safety clamp of this invention is particularly
characterized by a wedge plate and actuating arm as-
sembly mounted on a clamping bracket so as to provide
free, unimpaired sliding movement of the clamping
device along the safety rail during normal vertical
movement of a workman on a ladder and to ensure the
instantaneous, positive gripping of a safety rail between
a wedge plate and an elongated clamping surface on the
- clamping bracket if the workman falls. _

These basic objects and advantages have been real-
ized by shiftably supporting an elongated wedge plate
on a clamping bracket on one end of the pivotal actuat-
ing arm with an elongated clamping side of the wedge
plate disposed in spaced apart relation to an elongated
clamping surface on one edge of the clamping bracket
with the extension of an elongated safety rail therebe-
tween. A cam follower surface on one end of the wedge
plate is disposed in coacting engagement with the cam-
ming member secured to the clamping bracket with the
cam follower surface extending generally upwardly and
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inwardly toward the aforesaid bracket clamping sur-
face. The outer free end of the actuating arm is pro-
vided with means for attachment to the safety belt of a
workman and if a workman falls the tension spring
connected between the actuating arm and the wedge
plate will pivot the actuating arm outwardly and down-
wardly with the result that the inner end of the actuat-
ing plate will carry the wedge plate upwardly against
the camming member. Engagement of a sharply in-
wardly contoured upper segment of the wedge plate
cam follower surface with the camming member in-
stantly urges the wedge plate upwardly and inwardly to
a clamping position in engagement with a safety rail in
response to the very slightest pivotal movement of the
outer end of the actuating arm in the downward direc-
tion. The aforesaid camming member preferably takes
the form of a pin extending horizontally across the
clamping bracket in position between the wedge plate
camming surface and a guide finger affixed to the
wedge plate in parallel spaced apart relation to the
camming surface. The guide finger assists in keeping the
wedge plate in a uniformly upright position parallel to
the safety rail both during normal vertical movement of
the clamp on the rail and the course of clamping move-
ment against the rail. The pivotal mounting of the actu-
ating arm on the clamping bracket in the driving associ-
ation of the inner end of the actuating arm with the
wedge plate in such a way that the actuating arm im-
parts an upward closing movement to the wedge plate is
particularly advantageous. The upward frictional drag
of a safety rail on the wedge plate under free fall condi-
tions tends to draw the wedge plate toward its clamping
or closing position. Thus, with the wedge plate’s cam
follower surface positioned between the camming mem-
ber and the bracket clamping surface, frictional force of
the safety rail will act to pull the wedge plate tightly
between the camming member and the safety rail
thereby resulting in increased holding power of the
safety clamp on the safety rail.

To facilitate free sliding movement of the safety
clamp on a safety rail, a substantial clearance space is
provided between the clamping side of the wedge plate
and the safety rail when the clamping bracket is
mounted in its position for use on the rail. Roller assem-
blies are mounted so as to contact both sides of the rail
as well as the edges thereof to ensure the free movement
of the wedge plate and clamping bracket assembly up
and down the safety rail during normal vertical move-
ment of a workman. A particularly advantageous aspect
of the improved safety clamp resides in provision of an
inclined cam guide surface on the wedge plate which
angles upwardly and outwardly in a direction away
from the clamping side of the wedge plate. The actuat-
ing arm is arranged so that a camming surface on its
inner end normally bears against the bottom end of the
inclined cam guide surface. If the outer end of the actu-
ating arm pivots downwardly under free falling condi-
tions, its inner end will pivot upwardly and revolve
against the wedge plates inclined cam guide surface and
thereby assist in urging the wedge plate upwardly and
inwardly towards its clamping position in gripping en-
gagement with the safety rail. With the aforesaid up-
wardly and inwardly extending cam follower surface
formed on the upper end of the wedge plate, the provi-
sion of this latter inclined cam guide surface on the
lower end of the wedge plate ensures that the wedge
plate will be maintained in a straight, upright position
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with its clamping side parallel to the bracket clamping
surface into a safety rail as the wedge plate is moved
into its clamping position. This mode of operation is
further enhanced by the provision of a contact or cam-
ming element in the form of a laterally projecting pin on
the inner end of the actuating arm. This pin normally
bears against the outside edge of the bottom end of the
wedge plate. As the actuating arm swings downwardly
for clamping, this pin forces the bottom end of the
wedge plate inwardly against the safety rail. Another
particular advantage of the invention resides in the ease
and simplicity with which the safety rail may be manu-
factured and installed. A rail which is horizontal in
cross section is installed paraliel to the longitudinal
extent of the ladder at the center of the ladder and
preferably spaced outwardly from the plane of the
rungs of the ladder. Mounting brackets are fastened
with U-shaped bolts to the ladder rungs at desired spac-
ings. The safety rail is then fastened to these mounting
brackets. The rail itself is spaced from the mounting
brackets by tubular sleeves through which run the fas-
tening bolts. The heads of the fastening bolts are coun-
ter-sunk into the surface of the safety rail so as to pres-
ent a smooth surface to the clamping device. :

These and other objects and advantages of the inven-
tion will become readily apparent as the following de-
scription is read in conjunction with the accompanying
drawings wherein like reference numerals have been
used to designate like elements throughout the several
views.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of the safety rail and associated
mounting arrangement;

FIG. 2 is a cut-away sectional view taken along lines
2—2 of FIG. 1;

FIG. 3 is a cut-away sectional view taken along lines
3—3 of FIG. 2;

FIG. 4 is a top plan view of the safety clamp struc-
ture; ’

FIG. § is a vertical sectional view of the safety clamp
taken along lines 5—5 of FIG. 4;

FIG. 6 is a vertical sectional view of the safety clamp
similar to FIG. § with additional portions cut away and
showing the wedge plate of the safety clamp actuated to
its clamping position; and

FIG. 7 is a side plan view of the safety clamp struc-
ture viewed from the side facing the ladder.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The safety clamp of this invention has been devel-
oped for use by workmen working on ladders fixed or
removable in any kind of servicing or work environ-
ment at an elevated level. It is anticipated that the im-
proved safety clamp will find particularly widespread
application with respect to fixed ladders such as those
mounted on smokestacks, water tanks, storage tanks,
grain elevators and towers and poles of various kinds.
In FIG. 1, reference numeral 11 designates an upright
portion of such a stack, tank or tower structure to
which a fixed ladder 8 having rungs 9 is rigidly secured.
There are located at desired intervals mounting brack-
ets 3 having a generally rectangular cross section.
Mounting brackets are secured to ladder rungs 9 by
U-bolts 7 in corresponding locking plates 10 on the
- other side of the mounting bracket. A rigid safety rail 1
is then mounted on the mounting brackets at spaced
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locations. Bolts 4 having tapered heads 6 secure the
safety rail to the mounting bracket along with nut 5.
The safety rail is provided with a counter-sunk hole
corresponding to the taper of the bolt head 6 which
provides for flush mounting of bolt head 6. The safety
rail 1is spaced from the mounting bracket 3 by a tubular
sleeve 2 which has a bore sized to accommodate the
bolt 4. Safety rail 1 is rectangular in cross section and
relatively thin so as to permit bending around a horizon-
tal axis such that the safety rail may follow the contours
of curved ladders. The elongated vertically extending
safety rail 1 is positioned adjacent to the ladder prefera-
bly centrally of the ladder in front.

As shown in FIGS. § through 7 the safety clamp is
comprised of a clamping bracket generally indicated by
reference numeral 13. Clamping bracket 13 preferably
takes the form of an elongated T-shaped member hav-
ing a base generally at 14 in a cross piece 15. The clamp-
ing member is also provided with a longitudinally ex-
tending T-shaped carrier rail retaining slot 16. The
clamping member ‘also .has retaining fingers 17 which
act to retain the safety rail 1 within the slot and give it
the T-shape. Joining the retaining finger 17 to the base
15 of the T are side retaining walls 18. The clamping
bracket 13 is also formed with a cavity designated 19 in
FIG. § for holding the clamping mechanism. The inside
surface of retaining fingers 17 act as a clamping surface
17a which is constructed:and arranged to bear against
one side of safety rail 1 with clamping bracket 13 slid-
ably mounted thereon in an upright position of use.
With clamping bracket 13.so mounted on carrier rail 1
clamping surface 17a will extend generally parallel to
safety rail 1. Shiftably supported on clamping bracket
13 between opposed: cavity sidewalls 20 and 21 is a
wedge plate 22. When assembled in its position of use as
shown, wedge plate 22 will be contained between
clamping bracket cavity side walls 20 and 21 parallel

- thereto in an upright position. Wedge plate 22 is so
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mourited on clamping bracket 13 that the inner elon-
gated clamping side 23 of wedge plate 22 extends paral-
lel to clamping surfaces 172 - of bracket 13 in spaced
apart relation thereto so as to accomodate the extension
of safety rail 1 therebetween. Cam follower surface
generally indicated by reference numeral 24 formed on
the upper end of wedge plate 22 is positioned in co-
acting engagement with the stationary cam member 25
when wedge plate 22 is mounted in its normal position
of use on bracket 13. For purposes hereinafter ex-
plained, cam follower surface 24 ‘is comprised of a
lower, inclined cam follower surface 24a in an upper
more sharply contoured surface segment 24b. Cam fol-
lower surface 24 extends generally upwardly and in-
wardly from its lower end towards bracket clamping
surface 174 and is disposed between camming member
25 in bracket clamping surface 17¢ in the manner
shown. A guide finger 26 is affixed to wedge plate 22 in
spaced apart relation to cam follower surface 24. Base
end 26a of finger 26 is attached.to wedge plate 22 as an
extension thereof as shown in FIGS. 5 and 6. The paral-
lel position and configuration of the inner surface of
finger 26 with respect to cam follower surface 24 per-
mits the desired movement of wedge plate 22 towards
safety rail 1 in a manner hereinafter explained.
Camming member 25 preferably takes the form of a
cylindrical pin mounted - transversely on a clamping
bracket 13 across its cavity sidewalls 20 and 21 so as to
extend generally horizontally in its position of use as
shown. Camming pin 25 is positioned between camming
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surface 24 and guide finger 26 with sufficient clearance
space being provided between pin 25 and the inner
surface of finger 26 to avoid interference with desired
clamping movement of wedge plate 22 against safety
rail 1. Pin 25 may be a commercially available holding

pin having a spring loaded detent 25a at one end and an_

enlarged head on its opposite end by means of which it
is held in place on bracket 13. For the purposes of coop-
erative co-action between the camming member 25 and
cam follower surface 24, upper cam follower surface
24p is of arcuate shape and conforms to the shape of
cylindrical camming pin 25. With wedge plate 22 in its
rest or release position shown in FIG. 6, upper cam
follower surface 24b will be positioned in engagement
with camming pin 25. Arcuate camming surface 24b is
contoured upwardly and sharply inwardly in a direc-
tion towards bracket clamping surfaces 17z in 2 manner
shown most clearly in FIG. § to provide an initial rapid
thrust of wedge plate 22 towards safety rail 1 in bracket
clamping surfaces 172 and explained below with respect
to the operation of the safety clamp. Lower inclined
cam follower surface segment 24a also is directed up-
wardly and inwardly towards bracket clamping sur-
faces 17a but is contoured less sharply inwardly
towards clamping surfaces 174 from the vertical than
arcuate surface segment 24b.

Wedge plate 22 is supported on the inner end of an
actuating arm 27 which is removably attached to clamp-
ing bracket 13 by means of a pivot pin 28 extending
transversely through bracket sidewalls 20 and 21 in a
direction parallel to camming pin 25. Like camming pin
25, pivot pin 28 is removable and is held in place by a
spring loaded detent 282 on one end thereof. As appears
most clearly in FIGS. 5 and 6, the bottom end of wedge
plate 22 is bifurcated to form a pair of spaced apart
downwardly extending plate segments 22 and 22b. The
inner end 29 of actuating arm 27 is of reduced thickness
and is received between plate segments 22a and 225 of
wedge plate 22 thereby serving to support wedge plate
22 between pivot pin 28 in bracket clamping surfaces
17a to ensure positive driving association between the
inner end of actuating arm 27 in wedge plate 22. These
parts are mechanically linked together by means of a
circular aperture and pin connection 30, 31. Aperture 30
extends through the inner end 29 of actuating arm 27
and pin 31 extends transversely through aperture 30 as
well as through plate segments 22a and 22b of wedge
plate 22. It is affixed thereto as appears most clearly in
FIGS. 5 and 6.

The tension spring 32 is connected between actuating
arm 27 in the bottom end of wedge plate 22 as shown in
FIGS. 5§ and 6 so as to normally exert a downward
biasing force from the outer end of actuating arm 27.
Spring 32 is connected between an attachment eye 33
on the bottom of arm 27, extending outwardly from its
pivot pin connection 28 to wedge plate 22 to a pin 34
. secured between the bottom ends of wedge plate seg-
ments 22z and 225 as shown in FIGS. 5 and 6. Spring 32
is sufficiently strong that under free fall conditions of
the entire clamping bracket assembly on safety rail 1, it
will pivot the outer end of actuating arm 27 down-
wardly about horizontally extending pivot pin 28 with
the result that the inner end 29 of arm 27 will drive
wedge plate 22 upwardly toward its closing or clamp-
ing position against safety rail 1. The attachment of
actuating arm 27 to pivot pin 28 at a location between
the outer free end of arm 27 in the location of driving
association of its inner end 29 with wedge plate' 22
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through connecting pin 31 ensures that wedge plate 22
will be driven upwardly in its closing movement toward
safety rail 1 as the outer end of actuating arm 27 pivots
downwardly.

For purposes hereinafter explained, a camming sur-
face 35 is formed on the top edge of inner end 29 of
actuating arm 27 and normally bears against the bottom
of inclined guide surface 26 formed on the wedge plate
22. Inclined guide surface 36 is located at the juncture of
the upper ends of wedge plate bottom segments 22a and
225 at a location below cam follower surface 24. The
upper edge of the inner end 29 of actuating arm 27 is
angled as shown in FIG. § to conform to the shape of
inclined cam guide surface 36 and will be disposed di-
rectly thereunder with actuating arm inner end 29 ex-
tending between wedge plate bottom segments 22q and
22b,

A further camming element is provided in the form of
a laterally projecting pin 37 on the inner end of actuat-
ing arm 27. Pin 37 extends transversely through arm 27
and is affixed thereto as shown in FIGS. § and 6. The
projecting ends of pin 37 normally bear against the
outside edges of the lower ends of wedge plate bottom
segments 22a and 22b. As illustrated in FIGS. 1 and 5,
the outer free end of actuating arm 27 has an aperture 38
extending therethrough within which a removable pin
39 is received. The outer end of arm 27 projects out-
wardly away from clamping bracket 13 a sufficient
distance that it may be readily received through an
aperture in a buckle bracket 40. A belt 41 worn by a
workman is extended through the buckle bracket
whereby bracket 40 serves as a means for connecting
actuating arm 27 and the entire safety clamp assembly
to a workman. .

In order to ensure uniformly free movement of the
clamp assembly up and down a cable during normal
vertical movement by a workman, several roller assem-
blies are incorporated into the clamp assembly 13. Two
edge roilers 42 are situated in each edge retaining wall
18 as shown in FIGS. 4 and 5 so as to bear on the edge
of the safety rail 1. Two more rollers 43 are located in
each of the retaining fingers 17 so as to bear on the back
side of safety rail 1 as shown in FIG. 7. Two more
rollers 44 are located at each side of cross piece 15 as
shown in FIGS. 4 and 5. These rollers allow unimpeded
movement and prevent binding or camming of the
safety clamp assembly 13 on the safety rail 1.

If desired, of course, pins 25 and 28 may be fixed
rather than removable.

In operation clamping bracket 13 is slidably mounted
on safety rail 1 at a desired location by slipping the
bracket over the end of the safety rail 1. The spacer
sleeves 2 project through the T-shaped slot opening 16
such that the safety clamp assembly 13 is freely slidable
over the length of the safety rail assembly. With actuat-
ing arm 27 attached to a belt 41 of a workman through
pin 39 in buckle 40, clamping bracket 13 will be free to
slide up and down on rail 1 as the workman moves up
and down on a ladder. When the workman is climbing,
the upward movement of his body tends to pivot the
outer end of actuating arm 27 through its connection
with buckle 40 and the workman’s belt 41 thereby hold-
ing arm 27 in its horizontal release position against the
downward bias of tension spring 32. As the workman
descends the ladder, the entire clamping bracket assem-
bly, including actuating arm 27 will drop together with
safety rail 1 and the attachment of actuating arm 27 to
the workman’s belt will resist the force of spring 32
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tending to pivot arm 27 downwardly toward its closing
or clamping position. Finger 26 resists the tendency of
wedge plate 22 to shift or swing inwardly towards rail
1 and pin 37 prevents outward movement of wedge
plate 22 away from rail 1 during such normal use. This
wedge plate restraining and guiding function of finger
26 and pin 37 in cooperation with rollers 42, 43 and 44
ensures free movement of the clamp assembly up and
down cable 4.

If however the workman should fall or otherwise lose
control, the safety clamp will instantly lock onto safety
rail 1 thus supporting the workman and preventing a
fall. The rotation of the outer end of actuating arm 27
downwardly is caused by the weight of the workman
being applied at the outer end of arm 27 through a
safety belt 41 and belt clip or buckle 40. In the case of a
free fall during which all of the components of a safety
clamp assembly would normally fall together under the
force of gravity, tension spring 37 imparts an unbal-
anced force to the outer end of arm 27 in a downward
direction. As the outer end of arm 27 pivots down-
wardly about pivot pin 28, the inner end 29 of arm 27
pivots upwardly thereby driving wedge plate 22 up-
wardly between camming pin 25 and safety rail 1. Be-
cause of the fact that upper cam follower surface 24b is
contoured sharply inwardly towards rail 1, the slightest
upward motion of wedge plate 22 in response to the
pivotal movement of actuating arm 27 in its closing
direction will cause wedge plate 22 to instantly move
across the clearance space between its clamping side 23
in rail 1 into secure clamping engagement with rail 1. As
wedge plate 22 continues to move upwardly under the
impetus of actuating arm 27, the engagement of up-
wardly and inwardly inclined cam follower surface 24a
with camming pin 25 will force wedge plate 22 tightly
against safety rail 1. As a result rail 1 is tightly clamped
between clamping surface 17a of clamping bracket 13in
clamping side 23 of wedge plate 22 along the length of
these two clamping surfaces. Moreover, since wedge
plate 22 moves in an upward direction during its closing
motion, the frictional drag of safety rail 1 on wedge
plate 22 will tend to pull it even more tightly into
clamping engagement with rail 1. This achieves particu-
larly strong holding power for the safety clamp on rail
1.

It is to be noted that the cam follower surface 24 is
formed along the upper end of wedge plate 22 and thus
tends to move the upper end of wedge plate 22 up-
wardly and inwardly towards safety rail 1 by engage-
ment with the camming pin 25. The coaction of cam-
ming surface 35 on the inner end 29 of actuating arm 27
with inclined cam guide surface 36 during the closing
movement of wedge plate 22 ensures that its lower end
will move upwardly and inwardly uniformly with its
upper end. As the inner end 29 of actuating arm 27
pivots upwardly under free fall conditions, its camming
surface 35 will revolve against inclined guide surface
36. Since cam guide surface 36 inclines upwardly and
outwardly as shown, the engagement of camming sur-
face 35 therewith will assist in urging wedge plate 22
upwardly and inwardly along its entire length in a uni-
form manner in combination with the coaction between
camming surface 24 and camming pin 25. Moreover,
camming pin 37 on the inner end of arm 27 will be urged
against the bottom end of wedge plate 22 as the inner
end 29 of arm 27 swings upwardly. This provides a
further positive driving force urging the lower end of
wedge plate 22 against rail 1. As a result, wedge plate 22
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is maintained in the upright position shown with its
clamping side 23 parallel to bracket clamping surfaces
17a at all times as it moves from its release position of
FIG. 6 to its clamping position as shown in FIG. 5.

It is also to bé noted that aperture 30 in inner end 29
of actuating arm 27 provides sufficient clearance space
with connecting pin 31 extending therethrough to per-
mit the necessary shifting movement of wedge plate 22
towards rail 1 and bracket clamping surface 17a. This
particular manner of mechanically linking actuator arm
27 and wedge plate 22 further ensures that wedge plate
22 will be able to ‘'move upwardly and inwardly in a
uniform manner over its entire length and thcreby re-
main in an upright position parallel to rail 1 in clamping
surfaces 17¢ as actuating arm 27 drives it into its clamp-
ing position. As this actuating pivotal movement of arm
27 takes place, the relatively large clearance space be-
tween arm aperture 30 in pin 31 allows the camming
nose 35 of arm 27 to maintain contact with inclined
surface 36 on wedge plate 22. Those skilled in the art
will appreciate that the safety clamp described and
shown herein provides a particularly rapid response and
very strongly clamping action in frictional engagement
with the safety rail under free fall conditions which
might be encountered by a workman falling from a
ladder. Rollers 42, 43 and 44 improve the ability of the
clamping assembly to move freely up and down the
safety rail. Further, the use of narrow spacer sleeves 2
allows a maximum amount of contact area particularly
with gripping surfaces 17a to contact the safety rail 1 in
order to provide superior frictional engagement. The
sleeve and spacing arrangement also is advantageous in
that it allows an easily adjustable system that may be
constructed using inexpensive and readily available
parts, i.e. a standard rail may be readily bent for installa-
tion on a curved ladder.

If desired, clamping bracket 13 may be constructed in
two pieces splittable about the longitudinal axis so that
the bracket may be mounted on the rail at any location
intermediate the ends. The two pieces may be secured
by pins or the like.

Although the improved safety clamp has been de-
scribed with respect to a particular preferred embodi-
ment thereof, I anticipate that various changes may be
made in the size, shape and operation of the ‘various
components of the safety clamp without departing from
the spirit and scope of my invention as defined in the
fo]lowing claims.

What is claimed is:

1. A safety rail system for mountmg on a ladder, said
system comprising: :

an elongated rail having a:substantially rectangular

cross-section and being relatively thin whereby
when said rail is installed with the elongation paral-
lel to the longitudinal extent of the ladder, said rail
may be easily bent about an axis parallel to the
ladder rungs so as to follow ladder contours;

at least one mounting bracket for attachment to a

plurality of said rungs; :

means for attaching each said mounting bracket to a

plurality of said rungs, said attaching means being
. infinitely adjustable along the length of said mount-
ing bracket, and

means for securing said rail to said brackets, in spaced

relationship outwardly from said ladder and said
brackets, said securing means comprising:
a plurality of bolts, said bolts having tapered heads;
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a corresponding plurality of tubular spacers each of
said spacers having a bore sized to accommodate
one of said bolts, each of said spacers being of
such length and diameter so as to allow a safety

“clamp to substantially encircle said safety rail;
said safety rail having a plurality of spaced counter-
sunk holes to accommodate said bolt heads flush
with the surface of said rail, thereby presenting a
plane surface for gripping engagement; and
said spacers being located between said mounting
brackets and said rail, said bolt heads being lo-
-cated in said countersunk holes, said bolts fasten-
ing said rail to said brackets with said spacer
bores accommodating said bolt therebetween.
2. The system of claim 1 further comprising safety
clamping means for attachment to a worker in the event
of a fall such that if the event of a fall, said clamping
means lockingly engages said safety rail.

3. The device of claim 2 wherein said clamping means

comprises:

a clamping. bracket having an elongated clamping
surface on one end thereof constructed and ar-
ranged to bear against one side of said elongated
safety rail on which said bracket is adapted to be
slidably mounted in an upright position with said
clamping surface extending generally parallel to
said safety rail;

a wedge plate shiftably supported on said bracket and
having an elongated clamping side extending sub-
stantially parallel to said clamping surface of said
bracket in spaced apart relation thereto for the
extension of said elongated safety rail therebe-
tween;

a cam follower surface on the upper end of said
wedge plate disposed in coacting engagement with
a camming member secured to said clamping
bracket, with said cam follower surface positioned
between satd camming member and said bracket
clamping surface, and said cam follower surface
extending generally upwardly and inwardly
towards said bracket clamping surface;

an actuating arm pivotally attached to said clamping
bracket for pivotal movement about a horizontal
axis and projecting outwardly therefrom away
from said bracket clamping surface, the outer, free
end of said arm having means thereon for attach-
ment to a workman, and the inner end of said arm
being drivingly associated with said wedge plate
with the point of pivotal attachment of said actuat-
ing arm to said clamping bracket being between the
outer, free end of said arm and the location of driv-
ing association of the inner end of said arm with
said wedge plate whereby the upward pivotal
movement of said arm inner end imparts upward
movement to said wedge plate, and said cam fol-
lower surface being on a portion of said wedge
plate above said location of driving association of
the inner end of said arm with said wedge plate;
and

a camming element on the inner end of said actuating
arm normally bearing against the lower end of said
wedge plate at a location outwardly from said
clamping side thereof and below said location of
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driving association of the inner end of said arm

with said wedge plate, whereby a downward force
generated on the outer end of said actuating arm

65

will pivot the inner end of said arm upwardly, and |

the driving association of the inner end of said arm
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with said wedge plate will carry said wedge plate
upwardly against said camming member to urge
said wedge plate inwardly against said safety rail,
with said camming element serving to simulta-
neously urge the lower end of said wedge plate
inwardly against said safety rail as the inner end of
said arm pivots upwardly.

4. The device as defined in claim 3 wherein:

said camming element is in the form of a pin protrud-
ing laterally from the inner end of said actuating
arm and bearing against the outer side of said
wedge plate opposite said clamping side thereof.

5. The device as defined in claim 3 wherein:

a tension spring is so connected between said actuat-
ing arm and said wedge plate as to normally exert
a biasing force on the outer end of said actuating
arm in a downward direction and thereby pivot
said actuating arm inner end upwardly to move
said wedge plate upwardly against said camming
member.

6. The device as defined in claim 3 wherein:

said wedge plate has an inclined cam guide surface at
a location thereon below said cam follower surface
which angles upwardly and outwardly in a direc-
tion away from said clamping side of said wedge
plate; and

the inner end of said actuating arm has a camming
surface thereon normally bearing against the bot-
tom end of said inclined guide surface of said
wedge plate in driving association therewith,
whereby, as the inner end of said actuating arm
pivots upwardly, said camming surface thereon
will revolve against said inclined guide surface and
thereby guide said wedge plate upwardly and in-
wardly and assist in maintaining said wedge plate in
an upright position with its clamping side parallel
to said bracket clamping surface as it moves to said
clamping position against said camming member.

7. A safety device as defined in claim 6 wherein:

said inner end of said actuating arm has an aperture
therethrough, and said arm is mechanically linked
to said wedge plate by a pin extending transversely
through said wedge plate and aperture, and affixed
to said wedge plate, there being sufficient clearance
between said pin and said aperture to permit unre-
strained clamping movement of said wedge plate
upwardly and inwardly towards said safety rail in
response to the driving action of said arm camming
surface against said inclined guide surface of said
wedge plate.

8. A safety device as defined in claim 3 wherein:

at least one roller is rotatably mounted to said bracket
in position to be in direct alignment with said safety
rail on which said clamping means is mounted, said
roller serving to assist the smooth, free movement
of said means up and down said safety rail by roll-
ing contact therewith, during normal vertical
movement of said safety device with a workman.

9. A safety device as defined. in claim 3 wherein:

said camming member is a pin mounted transversely
on said clamping bracket and extending generally
horizontally in its position of use; and

a guide finger affixed to said wedge plate in spaced
apart relation thereto with its inner surface paraliel

- to said cam follower surface, and said camming pin
being positioned between said cam follower sur-
face and said guide finger.
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10. The device of claim 2 wherein said clamping
means comprises:

12

aperture connection providing sufficient clearance
to permit unrestrained clamping movement of said

a clamping bracket having an elongated clamping wedge plate upwardly and inwardly towards a
surface on one end thereof constructed and ar- safety rail, whereby, with said clamping bracket in
ranged to bear against one side of an elongated 5 said upright position, a downward force on the
safety carrier on which said bracket is adapted to outer end of said actuating arm will pivot the inner
be slidably mounted in an upright position with end of said arm upwardly, with the result that the
said clamping surface extending generally parallel inner end of said arm will carry said wedge plate
to the safety carrier, said bracket being in the form upwardly against said elongated camming member,
of an elongated, U-shaped member defined by op- 10 whereby said wedge plate will be urged upwardly
posed, spaced apart side walls joined together at and inwardly to a clamping position with its clamp-
their inner ends by an upright end wall segment ing side brought into engagement with an elon-
which forms said bracket clamping surface; gated safety carrier to clamp said carrier between

a wedge plate shiftably supported on said bracket said bracket clamping surface and said clamping
between said bracket side walls in an upright posi- 15 side of said wedge plate.
tion and having an elongated clamping side extend- 11. The device as defined in claim 10 wherein:
ing substantially parallel to said bracket clamping said wedge plate has an inclined cam guide surface at
surface in spaced apart relation thereto for the alocation thereon below said cam follower surface
extension of an elongated safety carrier therebe- which angles upwardly and outwardly in a direc-
tween; 20 tion away from said clamping side of said wedge

a cam follower surface on one end of said wedge plate; and
plate disposed in coacting engagement with an the inner end of said actuating arm has a camming
elongated camming member extending trans- surface thereon normally bearing against the bot-
versely between said bracket side walls and se- tom end of said inclined guide surface of said
cured thereto, said cam follower surface being 25 wedge plate in driving association therewith,
positioned between said elongated camming mem- whereby, as the inner end of said actuating arm
ber and said bracket clamping surface and extend- pivots upwardly, said camming surface thereon
ing generally upwardly and inwardly toward said will revolve against said inclined guide surface and
‘bracket clamping surface; thereby guide said wedge plate upwardly and in-

an elongated guide finger afﬁxed to sald wedge plate 30 wardly and assist in maintaining said wedge plate in

in spaced apart, parallel relation to said cam fol-
lower surface thereon with said elongated cam-
ming member being positioned between said guide

an upright position with its clamping side parallel
to said bracket clamping surface as it moves to said
clamping position against said camming member.

finger and said cam follower surface; and

an actuating arm pivotally attached to said clamping 35
bracket for pivotal movement about a horizontal
axis and projecting outwardly away from said
bracket clamping surface, the outer, free end of
said arm having means thereon for attachment to a
workman, the inner end of said arm having contact 40

12. The safety rail system of claim 1 wherein said
attaching means comprises a plurality of clamping
members.

13. The safety rail system of claim 12 wherein each of
said clamping members comprises

at least one u-bolt sized to fit about said rungs

at least one plate member for engagement with said

means thereon drivingly associated with said
wedge plate for imparting upward movement to
said wedge plate as the outer end of said arm pivots
downwardly, and said arm inner end being me-
chanically linked to said wedge plate by a pin and
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u-bolt and clamping said mounting bracket be-
tween said rung and said plate, and

means restraining and positioning said u-bolt relative

to said plate.
* * * * *




