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This invention relates to improvements in pon 
toon bridges of the kind used in military opera 
tions, and has for its object to provide an im 
proved, lighter and stronger structure of the 
character described. 
One of the principal and customary forms of 

pontoon bridges now in use consists of a plural 
ity of pontoons spaced apart at predetermined 
intervals; stout balks (usually heavy, shaped 
timbers) spanning such intervals, each end of 
each balk resting on and extending fully across 
its respective pontoon support; and means for 
firmly fastening such balk ends to such pon 
toons, Such means usually of the nature of ad 
justable hooks attached to the pontoon sides and 
engaging Collars attached individually to the 
balks where they cross the pontoon gun Wales; 
and planking laid CrOSSWise on the balks to form 
a roadway. 
Although the interval between pontoons is 

usually considerably greater than the width of 
the pontoon itself, it is highly desirable to render 
the pontoon bridge, throughout its length, as rig 
id as possible, not only in the horizontal plane but 
also in the vertical plane. The purpose of this 
latter effort is to spread the Weight of a heavy 
vehicle (such as a tank) Over as many pontoons 
as possible. To achieve this, very stOut, stiff 
balks are used, and are individually fastened rig 
idly, near their ends, to the pontoons. This ne 
cessitates very strong hook fastening arrange 
ments to bind each end of the balks firmly down 
on the pontoon gunwales, and so stiffen the 
bridge from end to end. The result is in the na 
ture of having continuous balks from shore to 
shore, and due to their stiffness (and number) a 
twenty ton tank can croSS Such a bridge even 
though the pontoons each have only a ten ton 
flotation capacity, inasmuch as the Stiffness of 
the balks will cause the (decreasing) partial 
submergence of adjoining pontoons on either side 
of the pontoon over which this weight happens 
to be-often affecting as many as three pontoons 
on either side. 

However, in making the balks continuous in 
stiffness by thus rigidly fastening each balk, 
individually, to the pontoon at either end, very 
severe "scissors' stresses are imposed on the balk 
fasteners, balk collars and pontoon gun Wales and 

These stresses-When a heavy load is car 

mal flotation stresses on Such parts, often being 
ten times or more as great, necessitating an un 
desirable strength, and consequently weight, of 
such pontoon and fastener parts. Even so, the 
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balk fastening systems are sometimes torn out 
by such excessive Scissor stresses. 

It may be well to point out that these "scissor' 
StreSSes are caused by the overlapping ends of the 
balks as follows: Upon the imposition of great 
Weight over a pontoon, the balk coming from the 
pontoon next to the right tends to tilt the pon 
toon in one direction, while the balk coming 
from the pontoon next to the left tends to tilt 
the pontoon in the opposite direction; and as 
the leverage is very great, these opposite or 
"Scissor' stresses are exerted with great force on 
the gun Wales and balk fasteners, 
In carrying out my invention I approach the 

problem on a different principle and provide an 
improved construction, lighter and stronger, 
Completely eliminating the tremendously Severe 
Scissor stresses described, and rendering it fea 
Sible to greatly lighten the pontoon and fastener 
parts referred to, without any danger whatever 
of their giving Way. 
To do this, instead of fastening each balk in 

dividually to the pontoon, I provide two "half 
collars' at each end of each balk, these 'half 
collars' being positioned on the balk at points 
which, when the balk is in place, will be a few 
inches inside the respective side walls of the 
pontoon-in other Words, right over the balk fas 
tener hook. 
These "half-collars' are designed to slide to 

gether When the adjoining Overlapping ends of 
the two balks are juxtapositioned and the hook 
hole (for taking the balk fastener hook) in the 
"half-collar' on one such balk will register with 
the hook-hole in the matching "half-collar' On 
the other balk. Upon Such positioning the re 
Spective "half-collars' are preferably bolted to 
gether, although for light use of the bridge the 
fastener hooks passing through the respective 
hook-holcs of both "half-collars' at each side of 
the pontoon may provide sufficient rigidity in the 
tying of one balk to the other to prevent any 
undesirable scissors stresses on the pontoon gun 
wale and balk fasteners. 

It is clear that these "half-collars' can be made 
as stout as desired Without adding appreciably 
to the weight of the assembly (which must, of 
course, be as easily portable as possible). 

It is further clear that, When the overlapping 
ends of adjoining balks are joined by their re 
Spective "half-collars' being firmly bolted to 
gether, I have produced a continuous stiffness 
balk for the length of the bridge, without plac 
ing any of the severe stresses described upon the 
pontoons and their balk fastening Systems. In 
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deed, these latter become merely flotation ele 
ments and positioning elements of the bridge, re 
spectively. Yet I have a lighter, stronger means 
for continuous stiffness of the bridge in order to 
spread any concentrated Weight over a number 
of pontoons as already described. 

It is to be noted that it is unnecessary to pro 
vide rights and lefts of my "half-collar,' even 
Whether Successive balks are overlapped on their 
respectively alternate sides or continuously on 
like sides in echelon, but only necessary that both 
"half-collars' that are to be juxtapositioned to 
form my compound collar, shall be alike and in 
terchangeable for right or left hand. 
The invention may best be understood by ref 

erence to the accompanying drawing, in which 
Figure 1 is a view in side elevation of a pon 

toon bridge constructed in accordance With my 
in Vention. 

Figure 2 is an enlarged fragmentally plan view 
of a single pontoon showing the arrangement of a 
pair of balks extending in opposite directions 
therefrom. 

Fig. 3 is a view in side elevation of the pontoon 
shown in Figure 2, with a portion of the pontoon 
shown in section to illustrate the means for Se 
curing the balks relative thereto, 

Figure 4 is a detail perspective view of one 
form of holding "half-collar' which, in conjunc 
tion. With a like "half-collar' on the adjoining 
lapped balk, serves to hold the ends of the balks 
together and in turn to hold the pontoon in place 
under the balks, by means of the balk fastener 
hook. 

Figure 5 is a detail perspective showing such 
arrangement for holding a pair of adjacent balks 
together by means of two holding "half-collars' 
of the kind illustrated in Figure 4, with said hold 
ing "half-collars' clamped together in mutually 
reversed positions. 
Figure 6 is a perspective view showing a modi 

fied form of holding "half-collar' similar to that 
shown in Figule 4, but wherein the strap of said 
collar is detachably mounted on its base so as to 
facilitate its attachment to or removal from a 
balk. 

Referring now to details of the embodiment of 
my invention shown in the drawing, a portion of 
a pontoon bridge structure indicated generally at 
to consists of a plurality of pontoons , f which 5: 
support a continuous floor structure 2. The 
pontoons may be of any suitable form, herein 
each consisting of a hollow float of generally rec 
tangular cross section, having side walls f3, 3 
and bottom wall 4, and open at the top, as shown 
in Figure 3. Along the inner faces of both side 
walls f3, 3 are mounted a plurality of anchor 
ing devices 5, 5 which will presently be de 
scribed in detail, 
The floor structure 2 includes a plurality of 

balks f6 consisting of elongated planks of Similar 
size and shape, usually made of Wood. Each ad 
jacent pair of pontoons is spanned by a plu 
rality of balks 6 disposed in edgewise position, 
with the opposite ends of each balk extending 
across and supported on both upper edges of the 
opposite walls 3, 3 of their respective pontoons. 
In the preferred arrangement shown in Figure 2, 
the end of one balk extending in One direction 
from the pontoon is arranged closely adjacent 
the end of another balk extending in the opposite 
direction. This forms a sidewise lapping joint 
between each adjoining pair of balks, supported 
on both side walls of each of Said pontoons, as 
shown in Figures 2 and 3. 
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Referring now to the means for securing the 

balks to the pontoons illustrated in detail in Fig 
ures 2 to 5, inclusive, I provide a plurality of 
metal "half-collar' members 7, 7 of which one 
is shown in Figure 4. Each of said members in 
cludes a loop 8 of such size and shape as to fit 
Over and receive a balk 6 therein. Each loop 
is rigidly mounted as by welding on a base mem 
bel 9. In the form shown, the base member 
9 is substantially twice the width of the loop 
8, and the latter is secured in upright position 
at one end of said base member. Said base men 
be also has a depending flange 9a, the outer 
face of which is flush with the adjacent face of 
the loop 8. The flange 9a has a centrally dis 
posed aperture 20 therein adapted to receive a 
hook 2 of the anchoring device 5. Said flange 
also has a pair of apertures 20, 20 near the op 
posite ends thereof adapted to receive locking 
bolts 20b, 20b, as will now be described in con 
nection with Figure 5. 

Figure 5 shows the arrangement of two "half 
collar' members 7 when secured together, form 
ing a Compound collar, to hold an adjoining pair 
of balks 6, 6 and, with a corresponding like 
compound collar at the other end of the over 
lapped portion of said balks, form a rigid lapping 
joint therebetween, as indicated in Figures 2 and 
3. The two "half-collar' members (forming a 
Compound collar) are interchangeable, and are 
placed in mutually reverse position so that their 
respective flanges 9, 9 are in registering po 
sition with each other, but with their respective 
loops 8, 8 offset laterally with respect to each 
other, as clearly shown in Figure 5. The two 
"half-collar' members are secured together in 
this position by bolts 20b, 20b. The arrangement 
is such that the hook 21 may then be inserted 
in the two registering apertures 20, as clearly 
shown in Figure 3. 
The anchoring devices 5, 5 shown herein 

each consists of a hook 2 extending vertically, 
with its shank 22 suitably connected at its lower 
end by a tensioning lever device indicated gener 
ally at 23. The form of tensioning lever device 
shown herein is similar to those heretofore emi 
ployed in, for example, automobile jacks (al 
though vertically reversed) for the purpose of 
adjusting the height of a bar and thereafter hold 
ing it in locked position, so further details of said 
tensioning level and looking mechanism need 
not be described herein as it forms no essential 
part of my invention. 

In the nihodified form of "half-collar' shown 
in Figure 6, the base flange 25 is somewhat simi 
lar to the base member 9 of the form of ring 
shown in Figure 4, but is provided with an up 
standing pedestal 26 having overhanging shoul 
del's 27, 27 at opposite ends thereof forming 
grooves 28, 28 extending horizontally along op 
posite ends Of Said pedestal. A collar Section 29 
is formed in an inverted U-shape, with lugs 30, 
30 extending inwardly along the lower extremi 
ties thereof so as to fit within the grooves 28, 28 
beneath the overhanging shoulders 27, 27 of the 
pedestal 26. A removable locking bolt 3 with 
end nut 32 passes transversely through the lower 
extremities of Said collar section 29 and the ped 
estal 26 So as to Secure the ring section to said 
pedestal as shown in Figure 6. When the nut 
32 is unscrewed and the bolt 3 is removed, how 
ever, the lower extremities of the collar section 
29 may be spread laterally or slid longitudinally 

A. to remove said collar section from its ped 
esta, 
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This modified form of 'half-collar' ShoW in 

Figure 6 is preferable in some cases since it ren 
ders it unnecessary to apply the balk to the "half 
collar' by sliding the balk endwise therethrough. 
It is particularly advantageous in certain in 
stances where the balk may already have projec 
tions thereon, as in some cases Where holding 
collars of a type previously employed are per 
manently mounted on the balks So as to make it 
impossible to slide the balks endWise into the 
Solid form of "half-collars' shown in Figures 4 
and 5. 

From the above description it will now be 
understood that the end of each balk which rests 
on the opposite side Walls of its respective pon 
toon is strongly Secured by a compound collar to 
the adjoining lapping balk, and the compound 
collal's in turn are fastened to the pontoon by a 
hook device immediately adjacent each wall. 
In this way any tilting action of the balk relative 
to the pontoon is wholly restrained by the strong 
Compound Collal'S and not by the pontoon gull 
Wales and hook fasteners, as in previous struc 
tures. 
Although I have shown and described certain 

embodiments of my invention, it Will be under 
Stood that I do not Wish to be limited to the exact 
construction shown, and described, but that Vali 
ous changes and modifications may be made 
Without departing from the Spirit and Scope of 
my invention as defined in the appended claims. 

I claim as my invention: 
l. A pontoon bridge structure including a plu 

rality of pontoons and a plurality of balks 
adapted to have their opposite ends supported by 
Said pontoons, and means for detachably anchor 
ing the adjoining ends of two balks extending in 
Opposite directions from the pontoon on whiclh 
they are supported, consisting of a pair of hold 
ing devices disposed adjacent opposite sides of 
Said pontoon, and mutually Securing both of said 
balks to each other and to said pontoon. 

2. In a pontoon bridge structure including a 
plurality of pontoons, and balks for connecting 
Said pontoons togethel', means for securing the ' 
adjacent ends of Said balks together in pairs at 
Widely Spaced points to form lapping joints, and 
means on said pontoons for detachably connect 
ing each pair of said Securing means to said pon 
toons With Said lapping joints Supported on Said 
pontOOlls So that said balks form a continuously 
stiff structure supported on each of said pon 
toons So as to distribute a portion of the load on 
Said balks to adjacent pontoons. 

3. In a pontoon bridge structuie including a 
plurality of pontoons, and balks for connecting 
Said pontoons together, means for securing adja 
cent ends of a pair of adjoining balks together at 
Widely Spaced points to fol'm a laterally lapping 
joint, and means for detachably connecting said 
Securing means to a pontoon With Said lapping 
joint Supported on the latter, so as to prevent 
relative tilting movement between said balks and 
said pontoons and distribute a portion of the load 
on said balks to adjacent pontoons. 

4. In a pontoon blidge structure, a plurality of 
pontoons, a plurality of ballks for connecting said 
pontoons together, and holding devices for de 
tachably Securing Said balks together and to said 
pontoons, including a plurality of pair's of Simi 
lar collar members, each having a ring mounted 
On a base member extending laterally from one 
side of said ring, said pair of collar members 
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gether in mutually reversed relation with their 
base members in registering position, but with 
their rings in laterally offset position, to Secure 
the ends of a pair of balkS together in lapping 
relation. 

5. A new article of manufacture, a collar' 
member for Securing the ends of a pair of balks 
together in laterally lapping relation, consist 
ing of a ring of such size and shape as to receive 
a balk thereill, and having its bottom side Secured 
on One end of a base member so that the latter 
extends laterally beyond said ring, whereby said 
ring can be detachably secured to a like collar 
membel, with the side faces of their base mem 
bel's in registering mutually leversed JOSitions, 
and with said rings in laterally offset relation to 
each otlher, to hold a pair of balks in adjacent 
lapping relation to each other. 

C. A new article of manufactule, a collar men 
ber for securing the ends of a pair of balks 
togetiner in laterally lapping relation, consisting 
of an inverted U-shaped holding rnellbel' of Such 
size and shape as to receive a balk therein, and 
having its bottom ends detachably Secured on 
one end of a base member so that the latter 
extends below and laterally beyond said holding 
member, and the sides of Said lholding member 
being yieldable When detached from said base 
member so as to permit said holding member to 
be passed over a balk and thereafter Secured to 
the latter' by attachment to said base member. 

7. A new article of manufacture, a pair of like 
interchangeable half-collar members for secur 
ing the ends of a pair of balks together in lat 
el’ally lapping relation, each of said half-collar 
memberS having Openings of Such shape and size 
as to receive a balk therein, and means for de 
tachably connecting said half-collar members 
together in laterally offset relation to each other 
So as to hold said balks rigidly together. 

8. A new article of manufacture, a pair of like 
interchangeable half-collar members for secur 
ing the ends of a pair of balks together in later 
ally lapping relation, each of said half-collar 
members having openings of such shape and size 
as to l'eceive a balk therein, and means for de 
tachably connecting said half-collar members 
together in laterally offset relation to each other 
So as to hold said balks rigidly together, and 
means affording mutual anchoring connections 
for both of said half-collar members. 

9. A new article of manufacture, a pair of like 
interchangeable half-collar members for secur 
ing the ends of a pair of balks together in lat 
erally lapping relation, each of said half-collar 
members having openings of such shape and size 
as to receive a balk therein, and having a base 
member offset laterally toward one side thereof, 
Said base member having means permitting de 
tachable connection with the base member of 
the other half-collar member so that said collar 
members may be connected in mutually reversed 
position, with their collar openings in laterally 
offset relation to each other. 

10. A new article of manufacture, a collar 
member for securing the ends of a pair of balks 
together in laterally lapping relation, consist 
ing of an inverted U-shaped holding member 
of Such size and shape as to receive a balk there 
in, and having its bottom ends detachably se 
cured on one end of a base member so that the 
latter extends laterally beyond said holding 
member, and the sides of said holding member 

being arranged to be detachably connected to 75 being yieldable when detached from said base 
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member so as to permit said holding member to 
be passed over a balk and thereafter secured to 
the latter by attachment to said base member, 
said collar member being arranged for inter 
changeable detachable connection to a similar 
collar member in, mutually reversed positions so 
that their respective holding members are in 
laterally offset relation to each other. 

ll. A pontoon bridge structure including a 
plurality of pontoons and a plurality of balks 
supported thereon With theil' ends forming over 
lapping joints, and anchoring means for said 
balks consisting of a plurality of pairs of collar 
members, each pair being detachably connectible 
together and to their respective pontoons for 
rendering said lapping joints rigid with respect 
to each other, and with their respective pontoons. 

12. In a pontoon bridge structure including a 
plul'ality of pontoons and a plurality of balks 
adapted to be supported on said pontoons with 
their ends in laterally lapping relation, the coni 
bination of means for detachably anchoring said 
balks to said pontoons comprising securing de 
vices rigidly connecting the lapped joints of said 
balks together. 
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13. A pontoon bridge structure including a plu 

rality of pontoons and a plurality of balks adapt 
ed to have their Opposite ends rigidly and reno V 
ably attached in lapped relation to the ends of 
the succeeding balks in each direction and sup 
ported by said pontoons, and means for detach 
ably anchoring such mutually lapped ends of two 
balks extending in opposite directions to the 
pontoon on which they are supported, consisting 
of a pair of holding devices disposed adjacent op 
posite sides of said pontoon, and mutually se 
Curing both of said balks together and to said 
pontoon, 

14. A pontoon bridge structure including a 
plurality of pontoons and a plurality of balks 
Supported thereon, with their ends overlapping, 
and means on Said balks for detachably render 
ing the lapped joints of said balks rigid with 
each other at a plurality of points therealong, 
Said means being detachably connected with 
their l'espective pontoons. 

HARVEY B. LINDSAY. 

to us wheta . 


