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UNITED STATES PATENT of FICE 
2,412,678 

TELESCOPIC, TUBULAR PLYWOOD MAST 
AND METHOD OF MARING THE SAME 

Paul R. Goldman, Andover, Mass, assignor to 
Plymold Corporation, Lawrence, Mass. 

Application August 21, 1943, Serial No. 499,573 
(C. 20-99) 4. Claims. 

This invention relates to portable masts and 
mast assemblies particularly for the support of 
radio antennae but adaptable to other purposes, 
and to their manufacture, packaging, transport 
and erection for use. It aims to provide for such 
masts a sectional formation comprising separ 
able tubular elements adapted for lengthwise as 
sembly and also for nesting or telescoping one 
into another, generally together with other tubu 
lar parts, to compact them into a transporting 
package of minimum length, cubic content and 
weight for a mast of given height. Among the 
important objects of the invention is the adapta 
tion of a wound and bonded wood veneer or ply 
wood construction to all main tubular elements 
of such mast and assembly, including not only the 
sections of the mast proper but also certain acces 
sory parts such as an incorporated erecting boom, 
holding means for the mast and the boom, and if 
desired a cross arm, all elongated elements save 
possibly for some of them in the exceedingly long 
installations such as ninety feet or more being 
arranged for compactly telescoping into a single 
unit package. Under the invention other acces 
sory elements preferably also are of plywood, and 
the entire unitary equipment is constructed and 
arranged for rapid and easy unpacking at the 
place of use, and for assembly and anchorage iri 
a substantially horizontal assembling position of 
the mast proper wherein all points upon it are 
readily accessible, the mast then being easily 
manually erectible to vertical use position by one 
person. 

In order that the principle of my invention may 
be readily understood, I have in the accompany 
ing drawings illustrated certain embodiments 
thereof, to which my invention is not limited, and 
which, though specifically described, are intended 
as exemplary only. 
In the drawings: 
Fig. 1 is a somewhat diagrammatic representa 

tion, not to scale, of a typical mast assembly in 
erected or use position, in full line, a preparatory 
or assembling position being indicated in dotted 
line; w 

Fig. 2 is a plan view of the base assembly com 
prising a base plate and pivotally associated mast 
and boom cylinders or holders; 

Fig. 2a shows one of the base plate pins; 
Fig. 3 is a side elevation of the base assembly 

of Fig. 2; 
Fig. 3a is a botton end elevation of one mem 

ber of the base assembly, namely the boom cylin 
der or holding socket; 
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Fig. 4 is a view mainly in vertical section on 

the line 4-4 of Fig. 3; 
Fig. 5 illustrates in elevation a relatively short 

length of the typical multiple-ply wound and 
bonded wood veneer or plywood structure for the 
elongated tubular sections and elements such as 
the mast proper, the boom and any cross-arm, 
and also for the cylindrical holders; 

Fig. 6 is a partly diagrammatic cross-section 
through a typical tubular plywood structure such 
as that of Fig. 5; 

Fig. 7 is a diagrammatic lay-out of the tubular 
plywood sections for a five-piece mast, such for 
example as of fifty-foot or other length, includ 
ing the boom and a cross-arm, such as in Fig. 1; 

Fig. 8 is a longitudinal sectional view showing 
two next adjacent tubular wound plywood sec 
tions with the positioning ring, sleeve or collar 
secured in place on the section of smaller diam 
eter; 

Fig. 9 is a longitudinal sectional view, on a 
somewhat larger scale, of a portion of a tubular 
plywood section adjacent and including the posi 
tioning ring, sleeve or collar; 

Fig. 10 is a longitudinal section of the pack 
age or shipping unit comprising the several nested 
or telescoped sections and elements; 

Fig. 11 is a vertical cross-section of a cross-arm 
support which may be employed at the top of the 
mast; 

Fig. 12 is a vertical central section upon Fig. 11; 
Fig. 13 is a horizontal Section as on the line 
3-3 of Fig. 12; 
Fig. 14 is a side elevation, partly in section, of 

the boom stay collar; 
Fig. 15 is a top or outer end elevation of said 

collar of Fig. 14; 
Figs. 16 and 17 are respectively a side elevation 

and a plan view of a mast stay collar; and 
Fig. 18 is an elevational detail view showing a 

modified form of securing means upon a tubular 
plywood element. 
The structural character of a majority of the 

tubular and hollow cylindrical elements of the 
mast assembly as a whole, being essentially in 
volved in and largely contributing to the present 
invention, will now be described by way of in 
troduction to a more detailed consideration of 
the component parts of the mast and accessory 
equipment and the methods of forming, packag 
ing and setting up the same for use. . 
For the purposes of such description reference 

is made to my copending application Ser. No. 
467,243, filed November 28, 1942, now Patent No. 
2,352,533, issued June 27, 1944, which I hereby 
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make a part of the present disclosure as to the 
construction of the several tubular and hollow 
cylindrical members later herein identified, by 
preparing, winding and bonding together a mull 
tiplicity of layers or plies of Wood veneer strip 
ping or plywood. 
By way of sufficient disclosure in the present 

application, Figs. 5 and 6 hereof represent some 
what diagrammatically an indeterminate length 
fo of such multiple-ply bonded Wood veneer or 
plywood tubing. In said views, Space and draft 
ing limitations prevent the indication of all in 
dividual plies of the groups or strata, thereof, and 
thickness dimensions are exaggerated or are not 
to scale. This tubing structure characteristic of 
the invention comprises a number of concentric 

O 

5 

layers or ply groups such as a, b and c each in 
turn made up of a plurality of windings or 
wrappings of thin wood veneer Such as cl and c. 
of Fig. 5, sometimes with one or more interposed 
thin metallic or metal foil layers, all plastically 
bonded together under heat or pressure or both 
into a unitary tubular structure of light Weight 
and of great strength and rigidity both radially 
and axially. 
As more fully described in said prior applica 

tion, an inner or core stratum or ply-group a, 
Figs. 5 and 6, is formed by a plurality of relatively 
narrow elongated veneer or plywood strips wound 
in edgewise abutment in an advancing cylindrical 
spiral or helix and with the individual wood plies 
oppositely alternated in Wind direction and hav 
ing their grain predominantly along the line of 
the spiral wind. The successive ply windings 
have between them a layer or coating of a suit 
able bonding and integrating agent preferably of 
the thermosetting or polymerizable type such as 
an urea formaldehyde, or other plastic cementi 
tious or adhesive agent. 
Around such plural-ply initial or core stratum 

a is formed a longitudinal strengthening and rig 
idifying stratum b, itself composed of two or more 
plywood or wood veneer plies applied as by 
straight-on or convolute winding or otherwise so 
as to present the Wood grain predominantly 
lengthwise of the structure, that is, in general 
parallelism with the tubing axis. These longi 
tudinal applications are similarly interbonded 
With each other and to the core a as are the in 
dividual plies of the latter. Over the resulting 
plural-strata body a-b there desirably is fur 
nished an outer or covering stratum c, again pref 
erably composed of two or more windings of the 
veneer stripping Wrapped spirally in alternately 
opposite directions. The resulting tubular or 
hollow cylindrical structure, the Outer, inner and 
other portions of which may be impregnated or 
otherwise treated to render them additionally 
Weather- and Water-proof, is a Substantially 
homogeneous tubing unit having hard and wear 
resistant surfaces and a high total radial and ax 
ial rigidity in consideration of its lightness in 
Weight per unit of given size and length. 

It will be understood that the described tubing 
is wholly or mainly non-metallic, save in some 
instances for one or more thin or foil-like metal 
lic layers incorporated at any convenient position, 
for electronic or other purposes, as for example 
in another of my copending applications Serial 
No. 476,690, filed February 22, 1943, and that it 
is fabricated in indeterminate lengths, of any 
required diameter, total wall thickness and cross 
sectional shape, although generally cylindrical as 
illustrated. 
Turning now more particularly to the mast 
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assembly and equipment as fabricated from the 
described tubular plywood in further accordance 
with the present invention, Fig. 1 shows some 
what diagrammatically an exemplary embodi 
ment thereof, in assembled and erected or use 
position. The Several component parts or ele 
ments will first be generally identified and then 
described in more detail. 
As here shown for illustrative purposes these 

comprise (1) a base assembly, all of which, with 
exceptions to be noted, may be of plywood in 
cluding the flat or molded parts as well as the 
hollow cylindrical members; (2) the telescopic 
tubular plywood mast proper and its like-formed 
erecting boom; (3) stay collars for the mast and 
the boom, those for the mast depending in num 
ber on the overall height or length of the partic 
ular mast; (4) a cross-arm assembly, which may 
be omitted in some types of masts; and (5) the 
packaging means or shipping caps for the pack 
age or transporting unit generally comprising 
the nested or telescoped mast and boom sections 
and the croSS-arm Wien employed. 
The general manner of assembly and erection 

of the mast equipment will readily be understood 
by reference to Fig. 1. The base assembly there 
indicated generally at f f is set at any point se 
lected for erection of the mast, with its base plate 
flat upon the ground or other supporting surface 
and Secured in position as by the indicated spikes 
(see Fig. 2a). 

Initially, for the purposes of assenbly and 
erection, the mast cylinder or socket 9 of the base 
assembly is turned down into the substantially 
horizontal position as indicated in dotted lines 
at the lower right in Fig. 1, the boom cylinder or 
Socket 22 then being above the mast cylinder. 
The first or lowermost section A of the mast, 
of largest diameter, has one end inserted into and 
Secured in the mast cylinder. The several other 
tubular plywood sections of the mast such as 
B, C, D and E are successively interfitted endwise 
by positioning of their inserting ends into the 
receiving ends of the preceding section of next 
larger diameter. The erecting boom Fis similarly 
fitted into its cylinder or socket on the base 
assembly, with its stay collar 60 fitted upon its 
outer end. Any intermediate stay collar for the 
mast, Such as indicated at 70 just above the mast 
Section C in Fig. 1, is installed, as also the stay 
attaching means for the mast top in Fig. 1. 
Where the mast is of the type including a cross 
arm assembly G, such top stay collar may be 
incorporated with the cross-arm support 50, being 
SO represented in Fig. 1, in other instances a 
top stay collar generally similar to that for the 
boom being employed. These stay collars or the 
like are provided with angularly spaced means for 
the attachment of stay wires or guy ropes as at 
the four quadrants of the mast, in the 12, 3, 6 
and 9 o'clock positions respectively. 
Angularly corresponding anchor points are se 

lected upon the ground. Three of these are indi 
cated at X, Y and Z in Fig. 1, being substantially 
equally radially spaced from the mast base, as 
about 20 feet from it for a 50-foot mast, any 
suitable anchoring means being employed such 
as the eye-pins indicated in Fig. 1. It will be 
understood that as viewed in Fig. 1 one such 
anchor point, as the point Z, is approximately in 
line with and below the mast in its substantially 
horizontal assembled but non-erected dotted-line 
position. The pair of diametrically opposed 
anchor points X and Y, each approximately 90 
from point Z, would actually in the position of 
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Fig. 1 come substantially in line with the erected 
mast as there shown, but for the sake of clearness 
in illustration, such anchorages X and Y are 
shown set out slightly to the right and left respec 
tively. 
At the fourth quadrant, substantially opposite 

the line of the non-erected mast in its horizontal 
or fat dotted line position of Fig. 1, a boom 
anchor point is provided as at W, preferably 
spaced radially a less distance from the base of 
the mast than the other anchorages, for example 
14 to 15 feet or thereabouts in the case of the 
50-foot mast installation mentioned. 

Before erection of the mast, its intermediate 
and upper stay-receiving means are connected 
by the indicated stays or guys of Fig. 1 with the 
corresponding anchor points, substantially in 
the manner there indicated. One such stay 
receiver or eye of the boom stay collar 6) is simi 
larly stayed to the mast and its two next adjacent 
and mutually opposite eyes are stayed respec 
tively to the corresponding radially opposite 
anchor points X and Y. The remaining attach 
ing point of the boom stay collar is connected to 
the boom anchor point W by the block-and-tarkle 
means illustrated diagrammatically at H. The 
boom and the block-and-tackle prior to erection 
of the mast assume a general position substan 
tially as represented in the dotted lining of Fig. 1. 
One person hauling upon the block-and-tackle 

may then easily and quickly raise the mast to 
and Secure it in its erected position of the full 
lining of Fig. 1, as will readily be apparent from 
a consideration of that figure. 

Base assembly.-Referring now more particu 
larly to FigS. 2 to 4, the base assembly, referred 
to generally at ff in Fig. 1, comprises the base 
plate f2 formed of a sheet of flat plywood having 
a Series of holes 3 through which Securing means 
may be driven, such as Spikes, one of which is 
shown separately at 4 in Fig. 2a. Upon the 
base plate f2 is a supporting clevis, yoke or the 
like 5, also desirably formed of flat or molded 
plywood and attached as by bolts or the like, the 
base plate being formed with receiving bosses 
therefor if desired. While within the invention 
this base plate and clevis may be formed otherwise 
than of plywood, as of metal or other material, 
the plywood construction is preferred in the in 
terest of lightness. The spaced upright portions : 
Or arms of the clevis 5 are horizontally aper 
tured in alignment to receive a clevis pin or 
pivotal bearing 6 which may be provided with 
a metal or other bushing and with end washers 
together with means such as cotter pins 8 for 
removably securing it in place. 

Pivotally associated with the base-plate clevis 
through the medium of the pin f is a bracket 
indicated generally at 20, Fig. 3. It comprises a 
lower or bearing portion 20a apertured for recep 
tion upon the pin 6 and providing a seat as at 
2Ob for the mast cylinder element 9. 
bracket 20 may be formed of flat or molded ply 
wood or otherwise, but in any instance the mast 
cylinder or socket element 9 preferably is made 
from a section of the tubular plywood material 
such as described in connection with Figs. 
5 and 6, for direct reception of and contact with 
the like-formed mast proper. 
The bracket 20 further comprises a wing or 

lateral fin-like extension 20c having a bifurcated 
upper portion having bearing apertures for a 
pin 2 providing the pivot connection for the 
boom cylinder or socket 22. This latter likewise 
is of the tubular plywood structure such as that 

This 
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6 
of Figs, 5 and 6. Its pivoted inner or lower end 
has secured to it a longitudinally projecting 
flange 22a received in the upper bracket portion 
20c and apertured for passage of the pivot pin 
2, the latter provided with securing means as 
end washers and cotter pins, and if desired a 
bushing, in a generally similar manner as for 
the pivotal connection between the bracket 20 
as a whole and the base clevis 5. A cross 
member 23 fixed adjacent the pivoted end of the 
boom cylinder serves as a stop for the inserted 
end of the boom F. The tubular plywood mast 
cylinder 9 is firmly secured upon the lower or 
seat portion 20b of the bracket and against the 
adjacent inner portion of the lateral extension 
20c thereof, the bracket being of a general L 
shape in side elevation and affording both hori 
zontal and vertical support for the mast cylin 
der in the upright or erected position of the mast 
in which the parts are illustrated in Figs. 2 to 4. 
Appropriate means are provided for remov 

ably securing the mast and the boom in their 
respective cylinders 9 and 22 of the base assem 
bly, one preferred form of Such means being 
shown in Figs. 2 to 4. For this purpose the 
upper or outer portion of the tubular plywood 
walls of these cylinders are each provided with 
a relatively narrow longitudinal recess or slot 
formation, as at 9b and 22b respectively. 
These may be at any convenient point about the 
circumference of the respective cylinders and are 
of approximately one-half the longitudinal ex 
tent of the latter. Surrounding the slrtted up 
per end of the mast cylinder is a yieldable clamp 
element 24 of metal or other material, the upper 
portion 20c of the bracket 20 being recessed as at 
20d to receive it. This clamp as shown com 
prises a split ring or collar having at its adjacent 
ends radially projecting ears 24a apertured to 
receive an adjusting screw, wing bolt or the like 
25 threaded into a nut 25a. The latter may be 
welded upon one of the ears, the threaded end 
of the bolt desirably being peened over to re 
tain it upon the clamp. The slotted end of the 
tubular plywood cylinder 22 likewise is equipped 
with a resilient clamp ring 26 having similar nut 
and bolt tightening means 27. 

Telescopic tubular plywood mast assembly 
Referring now more particularly to Figs. 7 to 
10, to be considered in connection with Figs. 5 
and 6 already described, I have in Fig. 7 dia 
grammatically illustrated a series of component 
tubular plywood elements A to E for a five-sec 
tion mast, such as that of Fig. 1. Depending on 
the length and diameter of the individual Sec 
tions the overall height or length of such mast 
may be selected within a wide range between 
lower, and upper limits. For convenience in de 
scription, and merely by way of example, both 
Figs. 1 and 7, also Fig. 10 may be regarded as 
representing a 50-foot radio mast, selected as 
typical of the invention. It Will be understood 
however that the mast of the present invention 
may comprise any plurality of Sections up to 
nine or more, and may range in overall lengh 
from a few feet up to 110 feet or more. In other 
words, a five-section mast may be other than 50 
feet in total length, and conversely a 50-foot or 
other length of mast may be made in other than 
five Sections. 

In the selected specific example of a five-sec 
tion 50-foot mast the first and largest Section 
A, for the lowermost position, may appropriately 
have an outside diameter of 6 in. and a length 
of 10 ft., 6 in. The following sections such as 



7 
B to E graduate downward in outside diameter, 
as for example 5%, 5, 4% and 4 in., likewise 
with overall lengths of 10 ft., 6 in. for B to D 
sections and 11 ft., 9 in. for the top section E. 
The decreasing scale of outside diameter (O.D.) 
is continued as to the boom F which is approxi 
mately 3% to 3% in. O. D. and is illustrated as a single-section element, an appropriate length 
for which in the assumed example is not more 
than 11 ft., 9 in. The decreasing diametral scale 
is further continued as to the cross-arm G, if 
such element is included. Such cross-arm G 
accordingly may be of 2% to 2% in. O. D., with 
a length of about 8 ft. more or less. 
The relative lengths and diameters of the 

tubular plywood sections or elements A to G 
are by the invention calculated with particular 
view to the desired nesting or telescoping of the 
entire mast assembly into a package of minimum 
bulk, such as illustrated in Fig. 10. The ex 
emplary section lengths given above are overall. 
That is, as to the intermediate and top mast 
sections B to E they include the joint-forming 
or relatively short inserting portions and also the 
relatively longer exposed portions, the latter in 
turn including, in the illustrated example, the 
external abutment or positioning collars 40 to be 
described. Such inserting portion for the Sec 
tions B, C and D, in the example under consider 
ation, may be 12 in. and for the top section E, 
9 in said collars having a length of 3 in. Or 
thereabouts. This results in the assembled po 
sition of Figs. 1 and 7 in the selected total 50 
foot length for the mast, made up of the 10 ft., 
6 in extent of section A, the exposed extents 
of 9 ft., 6 in... each (including their collars) for 
sections B, C and D and an exposed extent of 
11 ft. for the top section E (including its collar). 
To give but one other dimensional example the 

several hollow tubular elements for a 90-foot 
mast assembly elected to comprise nine sections 
for the mast proper (the number may be other 
than nine) the O. D. values may be 7%, 7, 6%, 6, 
5A, 5, 4%, 4 and 3% in. respectively, with indi 
vidual lengths of 10 ft., 9 in. (overall) and 12 in. 
inserting or joint portions, the final or topmost 
section being somewhat longer if desired. A two 
section boom of about 20 ft., 6 in. assembled 
length may then be provided in such instance, one 
section of 10 ft., 9 in. and the other of 9 ft., 9 
in. plus a 12 in inserting or joint portion. The 
cross-arm if any may be any desired proportion 
ate length, as 9 to 11 ft., such plural-section 
boom and cross-arm being diametrally propor 
tioned for nesting with the mast sections or for 
mutual nesting separately therefrom. In any in 
stance it will be understood that the wall thick 
ness of the sections is not greater than, and for 
tolerance purposes preferably somewhat less 
than, the O. D. difference between successive sec 
tions. 
By way of emphasis, it is again noted that the 

invention, while comprising the relative propor 
tioning, arrangement and structural interrela 
tion of the several tubular elements is in nowise 
limited to specific dimensions of parts, such con 
siderations as length, outer and inner diameter, 
wall thickness and others being determined in 
accordance with the circumstances and demands 
pertinent to the particular installation and at 
tendant use conditions. 
Among the important features of my present 

invention, both as regards the mechanical struc 
ture and the method of fabrication and aSSen 
bly, are the abutment or positioning elements, 
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rings or collars 40 briefly mentioned above, for 
accurately relatively locating and supporting the 
assembled mast sections. One such element 40 is 
incorporated with each mast section excepting 
the largest or lowermost section such as A. These 
tubular or cylindrical elements 40, similarly as 
the tubular mast sections themselves, preferably 
are constructed of wound wood veneer or plywood 
in the manner as explained in connection with 
Figs. 5 and 6, but within the invention may be 
otherwise formed. Further, it is of substantial 
importance that such positioning Or abutment 
element for any given section shall conform 
dimensionally with the section to be engaged by 
it and that its abutting end wall shall have a firm 
and direct seat against the corresponding end 
Wall of such engaged section. 

Noting particularly Figs. 8 and 9, each such 
abutment element comprises a ring, sleeve or 
collar 40 preferably, as stated, of multiple-ply 
wound tubular veneer or plywood formation de 
scribed. Since such element 40 for each section 
so equipped is or may be similar except as to 
diameter, the reference numeral 40 is applied 
generally in Fig. 7 on each of sections B to E. 
Figs. 8 and 9, illustrating the preferred construc 
tion in more detail, may be regarded as repre 
sentative of any of such sections B to E. Fur 
ther, these butt-joint defining elements 40 may 
within the invention be disposed either inter 
nally or externally of the respective sections. 
When internally disposed they may be located 
adjacent the upper or Outer ends of successive 
elements beginning with the lowermost or largest, 
Such as A, thus requiring none for the last or 
top section. Such as E, or they may then be in 
the preferred relative positions as indicated in 
Fig. 7 for their external locations. As the fabri 
cating method and means of securing these abut 
ment rings, collars or the like 40 may be sub 
stantially the same whether inside or outside the 
tubular plywood mast sections, it is sufficient to 
illustrate them as external, which construction 
is preferred as generally facilitating the manu 
facture, inspection and use of the parts con 
cerned. 
As one feature of the structure and method 

of the invention, these abutment elements, rings 
or collars 40 are preferably not only of the multi 
ple-ply wound tubular veneer or plywood con 
struction of Figs. 5 and 6, but also are directly 
cut or otherwise taken from a portion of the 
same or a similar tubular plywood element which 
is to be employed in the formation of the mast 
Section of next larger diameter (or smaller diam 
eter in the internal form) than that to which 
the particular ring or collar 40 is to be secured. 
Desirably such collar piece is so utilized that in . 
the assembly of a given mast it will abut end 
wise against the plywood tubing portion from 
which it was cut off, and in substantially the 
same circumferential relation, thus insuring ac 
curate counter-fitting abutment between the sub 
sequently assembled sections. It is to be under 
stood, however, that within the invention the 
collar elements 40 may be made separately or 
otherwise than as above described; but for speed 
and convenience they are fashioned from a 
wound tubular plywood section of the appropriate 
diameter. 

It is of the utmost importance that these rings, 
sleeves or collars 40 be secured firmly and accu 
rately on the tubular plywood sections to which 
they pertain. Noting particularly Fig. 9, for that 
purpose I desirably first apply a layer or coating 
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of an adhesive or bonding agent 4, such for ex 
ample as in the tubing structure of Figs. 5 and 6, 
to the appropriate surface area of the particul 
lar plywood tubing section. I overlay the adhe 
sive with one or more turns of thin wood veneer 
as indicated at 42, as a filler and seating means, 
to a total thickness substantially equal to the di 
ametral tolerance factor as between the section 
to which the collar is being secured and that 
with which said section is to be interfitted. An 
other layer or coating of adhesive desirably then 
is applied as at 43. Then I place the ring, sleeve 
or collar 40 itself concentrically in position in 
transverse line with said means 4 to 43, its ac 
curate axial parallelism with the tubing axis be 
ing assured by said means, and also the true per 
pendicular relation of its end walls or edges rel 
ative to said axis. One or more screws 44 or 
equivalent mechanical connector means are then 
passed through the collar and into the substance 
of the tubular plywood section itself. Desirably 
as stated combine the securing means 4 to 44, 
but in Some cases any one of them might be omit 
ted. However, it is considered important to em 
ploy at least two of these elements or means, 
namely the adhesive or bonding agent, the veneer 
winding and the mechanical connector, and pref 
erably all three. 

In order readily to nest or telescope the tubu 
lar plywood elements of the mast assembly into 
a unitary package for shipping, as illustrated for 
example in Fig. 10, a substantial tolerance is pro 
vided as between the outside diameter of a given 
section and the inside diameter of the one next 
larger and into which the first is to be telescoped. 
At the same time it is of extreme importance 
that the inserting portions of the respective mast 
sections, that is, their portions between the abut 
ment collar 40 and the nearer end of the given 
section, shall have a firm, tight fit into the co 
operating section, in the assembled position of 
the mast as in Fig. 1. Such tight interfitting 
however must be consistent with the desired ca 
pacity for rapid dismantling and repacking of the 
mast. 
Accordingly, and referring now particularly to 

Fig. 8, I apply about the inserting portion of the 
typical mast section such as D to Ethere illus 
trated, one or more turns or winds, preferably 
straight-on or convolute, of thin wood veneer 45. 
This may have a gauge of the order of /64 in. 
more or less, and is applied to a total thickness 
approximating or somewhat less than the de 
scribed dimensional tolerance between the sev 
eral engaging Sections. Such additional veneer 
layer or layers are bonded into position, desirably 
similarly as in connection with Figs. 5 and 6. 
They are then worked down as by sanding or 
other shaping and finishing operation to afford 
them a definite but scarcely noticeable longitudi 
nal taper, as at 46, Fig. 8. Said tighter layer 
45 and the associated taper formation 46 desir 
ably are extended along a major length of the 
inserting portion, substantially as represented in 
Fig. 8, from the abutment collar 40 to or ap 
proaching the adjacent end of the given section. 
It will be understood that in a construction 
wherein the abutment elements or collars 40 are 
internally located, this tightener or taper ele 
ment 45-46 is correspondingly internally ap 
plied. 
By reference now more specially to Fig. 10, ill 

lustrating a nested, telescoped or packaged con 
dition of the elongated tubular elements of a 
five-part mast assembly, together with the boom 
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10 
F and cross-arm G as comprised in the typical 
equipment of Figs. 1 and 7, it will be observed 
that the Sections A to E are disposed one within 
the other, but in a reverse endwise relation from 
that of their use assemblage as in Figs. 1 and 7. 
In other words, the second or next lowest mast 
Section B is slid or inserted into the section A. Of 
largest diameter, with that end first which is dis 
tal from its abutment collar 40. That is, the rel 
atively longer portion of the given intermediate 
section (B), that which is exposed in the erected 
Fig. 1 position, is received within the next larger 
section (A), up to the collar 40 of the received 
Section. The relatively shorter or inserting por 
tion of the received section, that at the left in Fig. 
8, and which here externally carries the de 
scribed taper fitting formation 45-46, accord 
ingly is not directly engaged circumferentially by 
any enclosing part. In this manner the tight 
fitting feature for the inserting portions of the 
SeVeral na St Sections is coordinated With the fea 
ture of their telescopic nesting and packaging for 
transport, 

It will further be noted in this connection 
that the relative lengths of the several tubular 
plywood elements of the entire assembly are so 
calculated as to afford the desired compact mini 
mum-length package, such as that of Fig. 10. 
The latter represents a five-piece mast structure 
together with the appropriate boom F and a 
CrOSS-arm G, as assumed in the typical embodi 
ments of Figs. 1 and 7, already described by way 
of one specific dimensional example as a 50-foot 
installation. Again referring to the stated ex 

5 emplary dimensions for a mast of said 50-foot 
height, it will be seen that the overall length of 
the package is but 11 ft., 9 in., as determined by 
the longest of the several sections, in this instance 
the top mast section E, seen in the fifth from 
Outermost position in Fig. 10. 
For the assumed 50-foot mast an appropriate 

length for the erecting boom F likewise is 11 
ft., 9 in. As previously stated, it is diametrally 
proportioned with reference to the top mast sec 
tion E. Accordingly it is adapted both diame 
trally and longitudinally for telescoping as a 
single-section unit within such mast section (E), 
and is so shown in Fig. 10. 
A single-section cross-arm such as G up to a 

length of as much as 11 ft., 9 in. may be pro 
vided consistently with the formation of the de 
sired minimum-length telescoped package such 
as that of Fig. 10. Such cross-arm G, when em 
ployed, desirably is diametrally graduated in the 
similar descending scale, as previously stated, 
thus adapting it for reception within the boom 
F, where it is shown in Fig. 10. Since an appro- . 
priate Cross-arm length for the 50-foot mast 
assembly of the assumed example is but 8 ft. 
or thereabouts, such cross-arm element Gas rep 
resented in Fig. 10 is substantially shorter than 
the boom section F in which it is received. 

Further in connection with the package of 
Fig. 10, and considering still the assumed example 
of a 50-foot mast made in five sections with the 
illustrative dimensions as already listed, it will 
be noted that the overall length of any two suc 
cessive nested intermediate sections such as B 
and C likewise totals 11 ft., 9 in. That length 
is comprised by the two mutually nesting longer 
portions of such sections, occupying a length of 
but 9 ft., 3 in (9 ft. 6 in. less the 3 in extent of 
their collars 40) plus the combined 6-in length 
of their respective collars, plus the combined 2-ft. 
length of their respective shorter or inserting 
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portions, each of a 12-in. length. Said collars 
and inserting portions respectively for any two 
successive nested sections lie at the opposite ends. 
of the package such as that of Fig. 10. It will be 
noted in that figure as to the fifth and in this 
instance top mast section E, having a somewhat 
shorter inserting portion (9 in.), that its abut 
ment collar 40 is longitudinally spaced from the 
adjacent end of the next larger section (D) and 
out of transverse line with the collar of the Sec 
ond-larger section (C). Thus within the inven 
tion, and with reference both to the structure 
and assembling of the mast and to the telescopic 
packaging of the tubular elements, a substantial 
opportunity for dimensional modification is 
afforded. 
In order to hold the several tubular plywood 

members or sections in their nested or package 
position of Fig. 10, I provide packaging means 
herein consisting of shipping caps 47, 8 for the 
respective ends of the telescoped sections. Each 
consists of a cylindrical or laterally enclosing part 
4Ta, 48a respectively, those desirably of the 
wound multi-ply wood, veneer or plywood struc 
ture of Figs. 5 and 6, and having secured at their 
respective outer ends transverse strips, cross 
members or heads 47b, 48b, preferably of a flat 
plywood formation. Such shipping caps are of 
like diameter, to fit snugly over the outermost 
of the nested sections, here section A. They have 
a length or depth adequate for substantial lapped 
engagement over and directly with the opposite 
ends of one and the same tubular section (A). 
While the length of the cap pair may be the Same 
for each, the cap 48 at the right of the package of 
Fig. 10 is shown as somewhat shorter, for sav 
ing in weight and material, as permitted by the 
proximity of the outer section (A) at that end 
of the package. These caps 47, 48 together with 
the nested mast, boom and cross-arm sections 
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or elements generally constitute the desired com 
pact minimum-length package for transport. In 
mast types not having cross-arms, the latter is 
omitted from the package, while in any of the 
masts of extreme height, such as in excess of 
70 to 80 ft. or thereabouts and which may require 
a plural-section boom, such boom Sections are 
themselves proportioned for telescoping reception 
in the package unit, or they may form a separate 
package, together with the croSS-arm if any. 

It will be evident from the foregoing descrip 
tion that my invention includes that method of 
making a telescopic tubular plywood radio or like 
mast which involves first the step of constructing 
a series of multiple-ply tubular wound veneer or 
plywood sections of successively lesser diameter 
and each incorporating both spirally Wound We 
neer layers or plies and also an intermediate 
straight-on or convolute wound length-grained 
multi-ply veneer stratum all unitarily bonded to 
gether; severing from such or similar tubular ply 
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wood sections a corresponding series of rings or . 
collars; securing said rings or collars respectively 
to the outer surface of that tubular plywood mast 
section of next smaller or larger diameter than 
that from, which the respective ring or collar is 
made; and assembling the mast sections by in 
serting into one end of each such a correspond 
ing end of the next Smaller Section. So as to abut 
the ring or collar of one with an end wall of the 
next. - m 

It will be.ncted that in this manner the mull 

70 

tiple-ply tubular veneer material of each ring 
or collar is in assembling the mast brought into 
an edge-to-edge relation with an end edge of 75 

: 12 
the next section, and around the full circumfer 
ence of the engaged parts, thus providing an 
accurately abutted joint structure, wherein like 
materials are mutually interengaged. Hence an 
end wall of one mast section and the opposed end 
Wall or edge of the adjoined ring or collar of 
the next directly engage each other in a sym 
metrical arrangement or continuation one of the 
other, so as most effectively to support the weight 
of the sections thereabove. Each ring or collar 
acts as a limiting or positioning device for each 
adjoining pair of tubular plywood sections. That 
is, in the external form illustrated, each collar 
abuts directly against the upper edge of the sec 
tion next below it, preventing further relative 
endwise movement between them and directly 
transferring the weight of those above to those 
below. In such case the lowermost and as herein 
illustrated the largest of the sections, bearing 
the greatest weight, has no collar and is engaged 
directly upon its upper end wall or edge. 

If the rings or collars are positioned internally 
instead of externally, it will be understood that 
each mast Section except the topmost, but then 
including the lowest section, has such a ring 
or collar secured therein, whether the several 
Sections are of graduated diameter or otherwise. 
In the preferred construction the mast sections 
are of Successively smaller diameter, as herein 
shown, the abutment means or collars 40 are ex 
ternal and the largest mast section (that is, the 
lowest when the mast is assembled) omits such 
ring or collar. . . . 
The cross-arm assembly.--This element of the 

mast equipment will be understood as optional. 
Installations which do not require a cross-arm 
have Substituted therein a mast top-stay collar 
Such as Subsequently described in more detail 
herein with reference to the mast-erecting boom 
and by reference to Figs. 14 and 15. When em 
ployed, the Cross-arm assembly includes a Sup 
port or fitting unit shown particularly in Figs. 
11, 12 and 13 and there indicated generally by 
the numeral 50. It may be of metal or of other 
construction, such as the wound multi-ply veneer 
tubing formation of Figs. 5 and 6, in which case 
the stay-attaching eyes and the securing means 
to be referred to are attached as by screws, rivets 
or the like, or by welding or other attachment to 
Securing members or strips as in Fig. 18 to be 
described. . 
Said fitting or unit 50 mainly comprises two 

cylindrical members or tubes 51, 52 disposed and 
rigidly interconnected with their axes mutually 
perpendicular, as best seen in Figs. 11 and 12, 
noting also Fig. 1. When of metal these tubes 
5, 52 are welded together or otherwise united 
into the T-like structure illustrated, and in other 
instances they may be appropriately bonded and 
strapped together in the angularly interfitted re 
lation shown and in which the top member 52 
seats in an arcuate channel-like formation pro 
Vided at the upper end of member 5. The lower 
or upright tube 5 of this unit, having reference 
to its use position, is adapted for seated recep 
tion on the free end of the final or top mast sec 
tion, Such as E of Figs. 1, 7 and 10. There is pro 
vided at its outer wall, as by welding, a number 
of rings, eyes or the like 53-corresponding in 
number to and similarly angularly spaced as the 
mast and boom anchor points, such as W, X, Y, Z, 
previously referred to in connection with Fig. . 
These eye formations 53 receive the stays, guy 
wires, ropes or chains leading to three of the 
anchor points as X, Y and 2 and to the outer 
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end of the boom F, Fig. . . At or near its upper 
end, this cap-like tube 5 is provided internally 
with limiting or seating means for engagement 
with the top or outer end wall of the last mast 
section (E). As illustrated Such means comprises 
an inturned annular rib or flange 54, integrally 
or otherwise formed. Between Such means 54 
and the horizontal tube member 52, the member 
i? may be tapered or flared, depending on the 
relative diameters of the two perpendicularly re 
lated tubular parts 5, 52, such taper formation 
being indicated at 55, Figs. 11 and 12, as appro 
priate for a cross-arm G of smaller diameter than 
the top mast section such as E. 

. The top or horizontal tubing member 52 (again 
with reference to the use position) forms the 
immediate receiver or holder for the cross-arm 
proper, such as the wound tubular plywood ele 
ment G referred to at various previous points in 
connection with the consideration of FigS. 1 to 10. 
This tubular element G, generally constituted as 
a one-piece or single-section tubing unit is, in 
assembling the parts, inserted through said men 
ber 52 of the cross-arm support to the proper 
distance, usually So as to extend equally at op 
posite ends thereof, and is removably fixed in 
place. For this purpose the holder member 52 
is provided with one or more apertures through 
its Wall, the tube having welded or otherwise 
fixed at its outer surface opposite each such aper 
ture a nut 56, one of which is indicated at the 
upper central location in FigS. 11 and 12, receiv 
ing a thumb screw, wing bolt or the like 57 for 
securing engagement with the installed cross 
arm G. The mast-engaging or upright tubular 
member 5 of the support unit desirably also is 
equipped with securing means. As seen at the 
lower right in FigS. 12 and 13, such means con 
prises a Welded nut 58 and aSSociated wing bolt 
or thumb screw 59 similarly as for the cross-arm 
receiving tube 52. 
The described support or fitting unit 50 of 

Figs. 11 to 13thus conjointly incorporates in effect 
a top cap for the mast, a mounting means for 
the cross-arm and also a receiving collar or at 
taching means for stays or the like at the mast 
top. The unit as such presents a novel structure 
constituting a feature or Sub-combinational ele 
ment of the invention as a whole. As noted, for 
mast installations not requiring a croSS-arm, a 
top stay collar is provided for the upper mast 
section. Such collar may consist of a tubular 
element Substantially similar to the lower Or 
upright tube 5 of the described support unit 50, 
up to and including the transverse fitting means 
or flange 54 thereof, being then generally similar 
to the boom stay collar now to be described, except 
as to one of the stay-attaching eyes. 
The boom stag collar.-The erecting boom for 

the mast, such as the Wound tubular plywood ele 
ment F previously mentioned, and which may 
consist of a single section as illustrated or a 
plurality of interfitted sections similarly con 
structed and adapted for telescoping as the de 
scribed mast sections such as A to E, has provided 
for its outer end a collar Or like device for at 
taching reception of one end of certain of the 
mast stays, two of the anchor stays or chains, and 
one end of the block-and-tackle equipment, all 
as previously described in connection with Fig.1. 
In mast assemblies up to and including those of 
70 ft. or thereabouts such single-section boom 
may be employed. - 

Referring now more particularly to Figs. it 
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such boom stay collar, the latter as there showri 
and indicated as a whole by the numeral 60, 
comprises a ring, sleeve or the likes having 
Welded or otherwise secured at the appropriate 
points about its Outer Wall a plurality of rings, 
eyes or the like. Three of these, as indicated 
at 62 project in planes radial of the collar proper 
6. A fourth eye 63 of such plurality preferably 
is disposed at right angles to the others, in a 
plane transversely perpendicular to the collar 
axis. This latter eye 63 is thus better adapted 
for the attachment of the block-and-tackle of 
Fig. 1, while the other eyes 62 as disposed are 
appropriately presented to receive the correspond 
ing mast and anchor stays or chains as already 
explained. 

For properly locating and seating the boom 
stay unit 60 at the Outer end of the boom such as 
F and positively to prevent its undesirably riding 
down upon the boom, it is provided with means 
Such as the inturned flange, annular rib or the 
like 64, adapted for seating engagement against 
the Outer end edge or Wall of the boom. As in the 
instance of the member 5 of the cross-arm sup 
port of Figs. 11 to 13 such locating and limiting 
means 64, which need not be circumferentially 
COntinuous, may be integrally or otherwise 
formed, as by inturning one edge portion of the 
Wall member 6. Such flange or like means 64 
desirably conforms in Width to the Wal-thickness 
of the tubular section with which it engages, 
particularly when the particular end collar is to 
be employed at the top of a mast not having a 
CrOSS-arm as above referred to. An opening giv 
ing access to the hollow interior of the mast is 
thus afforded as may be desired for the installa 
tion of electrical conductors, wires or other means, 
A Welded or otherwise affixed nut 65 and asso 
ciated thumb screw or wing bolt 66 desirably is 
provided for removably securing the boom stay 
collar in place, similarly as in connection with the 
CrOSS-arm Support 50. 

Intermediate mast stay collar or collars-With 
many installations, particularly the relatively 
shorter masts up to 40 feet or thereabouts, no 
staying generally is required other than at the 
mast top. In other instances one or more sets of 
intermediate stays are desirable and for the pur 
pose of the present disclosure have assumed such 
to be the case as to the five-section mast illus 
trated, whether the same be of the assumed 
50-foot length or otherwise. One such stay at 
taching means is illustrated by way of example 
in Figs. 16 and 17, the unit being therein gener 
ally indicated by the numeral 70. In the typical 
assembly of the five-section mast such stay unit 
or collar may appropriately be disposed just above 
the third mast section, such as section C of Figs. 
1, 7 and 10, being so indicated in Fig. 1. In for 
example seven to nine section masts, stay collars 
generally are located just above the fifth section 
and the seventh section. 
Each such collar consists of a metal or other 

ring 7 of the proper diameter for reception at 
the desired point of the given mast installation. 
This ring has welded in radially projecting posi 
tion about its outer surface; a number of stay 
attaching eyes or the like T2, four being repre 
sented in this instance, equally angularly spaced. 
In this connection, and also with reference to 
the stay-attaching means of Figs. 11 to 13 and 
Figs. 14 to 15, the eyes or like members may be 
other than four in number and otherwise spaced 

and 15, illustrating a preferred construction for 75 than as herein represented. The illustrated num 
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ber of four, however, is preferred as most con 
venient and efficient for the purposes. 

In Fig. 18 I have illustrated an alternative form 
of clamping or securing means such as may be 
employed in association with any of the hollow 
cylindrical multi-ply wound veneer or plywood 
elements within which a received member is to 
be releasably fixed. Such elements may include 
for example the mast cylinder 9 of the base as 
sembly, the boom cylinder 22 thereof and one or 
both tubes 5, 52 of the cross-arm Support. With 
reference to said mast and boom cylinders 9 
and 22 the means of Fig. 18 represents one alter 
native structure in place of the clamp-ring and 
slotted cylinder formation described in connec 
tion with Figs, 2 to 4. The multi-ply Wound 
veneer or plywood tubing S of Fig. 18 accordingly 
may be regarded as representing a section of 
any of the cylinders or tubes above mentioned. 
A short steel or other metal strip 80 arcuately 
shaped at its inner face to conform to the tubing 
surface is secured to such tubing S as by WOOd 
screws, rivets or the like 8t. At an aperture in 
the strip, and Which is continued through the 
adjacent wall of the tubing S, there is fixed at 
the outer face of the strip 80, preferably by weld 
ing, a nut 82, for reception of a wing bolt, thumb 
screw or like threaded member to be set up 
against or into the inner element to be secured. 
Any desired plurality of such nuts and threaded 
members may be employed on a given strip, and 
a plurality of the latter may be variously located 
On any given tubular plywood Section. 

Having now described the readily portable mast 
assembly of the invention and the method of pro 
portioned structure, arrangement and fabrica 
tion of its component elements, their packaging 
for shipment and their assembling and erection 
for use, it will be understood that the invention, 
while especially adapted to the field of radio 
masts, for which purpose it now includes among 
other users the armed forces of the United States, 
is applicable to numerous other uses, as for one 
example, in tent poles of various types and sizes, 
indeed for any work where telescoping tubular 
structures having the warmth, lightness and 
other beneficial characteristics of Wood are ad 
vantageous. As explained the overall or assem 
bled length of my telescopic tubular plywood 
structure, has a potential wide range. By way 
of further example, it may be as short as a 3-foot 
tent pole comprising 14 in. sections, or it may be 
a 90-foot or longer mast, having any convenient 
number of sections up to nine or more. It also 
will be apparent that the multiple-ply wound 
wood veneer or plywood formation as described 
in connection with Figs, 5 and 6 and by reference 
to my earlier applications identified largely con 
tributes to the practical success of the invention, 
especially by reason of the incorporating of the 
longitudinally rigidifying layers, plies Or strata, 
thereof in which the grain of the Wood is pre 
dominantly parallel to the axis of the tube 
Sections. 
While I am aware that telescoping tubular de 

vices of metal are known, and that non-telescop 
ing or nesting poles involving plywood have been 
suggested, I believe myself to be the first to pro 
vide a telescoping tubular mast embodying in 
terfitting and nestable Sections of Wound multi 
ply wood veneer having the advantageous fea 
tures of great strength, lightness, compactness, 
warmth and the others as and for the purposes 
as herein disclosed. 

Further by way of example in this connection, 
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the required shipping space for a 50-foot mast 
embodying my invention, of the structure and 
arrangement as above described with reference 
to Figs, 1, 7, 10 and the others, is but 2.43 cubic 
feet, as contrasted with 9 cu. ft. or more for a sec 
tional but non-telescoping or non-nesting wood 
mast of like height, and even greater Cubage for 
a telescoping metal structure of said height, due 
to the bulky equipment required by reason of the 
great weight of such metal device which totals 
400 lbs. or more as against but about 125 lbs., for , 
a 50-foot mast assembly of my invention. Mores 
over, my mast, such as that of said example just 
noted, may be completely unpacked, assembled 
and erected by one person within about 30 min 
utes. Any at all comparable installation has 
heretofore required a crew of five men working 
three hours and in addition the use of a marine 
winch for the erecting of the metallic type of 
mast of a height of the order mentioned. 
In the preferred embodiment all or Substan 

tially all of the parts and elements of my assen 
bly are or may be of the tubular wound plywood 
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structure disclosed, as to the cylindrical mem 
bers, or of a fiat or formed plywood as to non 
cylindrical members, with the exceptions of the 
fittings, collars, bushings, pins and the like as 
noted. It will be evident from the foregoing, 
however, that metal may be employed for certain 
of the subsidiary parts other than those of said 
exceptions, such for instance as the base plate, 
the clevis or other parts of the base assembly. 
Also it will be understood that the split tubular 
formation and associated annular clamping 
means as illustrated and described in connection 
with the cylinders for the mast and the boom 
may also be utilized at other appropriate points 
as for the fixing of the boom stay collar, the mast 
top-stay collar for the non-cross-arm type and 
the cross-arm supporting means of the type so 
equipped. 

Having thus described certain embodiments of 
the invention and the best mode known to me 
for practicing the methods thereof, it is to be 
understood that although specific terms are emi 
ployed, they are used in a generic and descriptive 
sense and not for purposes of limitation, the 
scope of the invention being Set forth in the foll 
lowing claims. 

I claim: . . 
1. That method of making portable tubular 

sectional telescoping radio masts which comprises 
fabricating lengths of cylindrical tubing of differ 
ing diameter by spirally winding and convolutely 
laying concentrically a multiplicity of plies of 
Wood veneer to a given wall thickness and inter 
bonding them into substantially homogeneous 
tubing structures, forming therefrom a series of 
cylindrical tubular mast Sections of generally 
similar length and graduated in outside diame 
ter by differentials slightly exceeding their re 
spective Wall thickness whereby to adapt them 
for endwise interfitted extended assembly and 
also for an endwise reverse telescopic packaging 
one in another, severing a relatively short an 
nular portion from one end of each tubing length 
except the smallest thereof, wrapping and ad 
hesively securing externally about the inserting 
end portion of each of the smaller tubing lengths 
wood veneer to a thickness substantially equal 
ling the differential between its outside diameter 
and the inside diameter of the next larger tubing 

75 

length, installing about such veneer wrapping at . 
a location spaced lengthwise from the outer end 
thereof the annular portion severed from the 
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next larger tubing and there firmly securing it 
adhesively and mechanically and reducing the 
veneer wrapping circumferentially between the 
installed annular portion and the adjacent end 
of the tubing along a gradual and substantially 
uniform taper outward over a major extent of 
said distance defining the inserting portion of the 
given tubing length, 

2. A portable mast for communications com 
prising, in combination, a series of elongated 
plywood tubing sections of mutually differing di 
ameter adapting them for endwise insertive as 
sembly into a hollow mast of given height, each 
Smaller section having externally fixed adjacent 
its inserting end a Concentric plywood tubing col 
lar for direct endwise abuttive engagement with 
the end wall at the receiving end of the next 
larger section, said sections, having a differential 
between the Outer diameter of one and the inner 
diameter of the next larger adapting them for 
reverse telescoping in on another, said collars 
for the respective sections comprising relatively 
short lengths of the plywod tubing for the next 
larger section and each having concentrically dis 
posed between it and its fixedly carrying section 
plywood filler and adhesive bonding means equal 
ling in thickness said diametral differential. 

3. In a portable sectional mast for communi 
cations, a plurality of elongated plywood tubing 
sections of approximately equal wall thickness, 
each of uniform diameter, the outer diameter of 
one being less than the inner diameter of the 
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next by a differential adapting them for over 
lapping endwise interfitting in assembled posi 
tion and for endwise reverse nesting, and means 
carried by one section for positively limiting the 
extent. Of assembled Overlapping interfit and for 
transmitting end thrust by direct engagement 
with the adjacent end wall of the next section 
in a transverse plane perpendicular to the long 
tudinal axis of the sections, said means compris 
ing a plywod tubing ring concentrically disposed 
On the Carrier section in predetermined spaced 
relation to the interfitting end thereof, of an outer 
and inner diameter conformant to the next sec 
tion and having an outer end wall perpendicular 
to the section axes, a plywood layer interposed 
concentrically between the tubing ring and its 
Carrier section and bonded at opposite circum 
ferential faces to the ring and the carrier section 
respectively, said layer and bonding equal in 
thickness to the diametral differential between 
the Sections, and mechanical means transversely 
interconnecting the plywood tubing ring, the ply 
Wood layer and the carrier section. 

4. In a portable sectional mast according to 
claim 3, a construction wherein the plywood 
layer associated with the plywood ring is extended 
from the latter substantially to the adjacent end 
of the carrier Section and is gradually tapered 
conically from a maximum thickness at the ring 
toward a zero thickness at said carrier section 
end. 

PAUL R. GOLDMAN. 


