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This invention relates to a telescopic structure 
and more particularly to such a structure, such 
as a portable radio antenna, composed of tele 
Scoping Sections which are nested together and 
which can rapidly be extended to provide a mast 
capable of being set up on any mobile or station 
ary Support and used for sending or receiving 
radio messages. However, the invention is not 
confined to any particular use and can also be 
used as a telescopic support to carry signal lights 
or the like and for other like uses, such as tent 
poles. 
One of the principal objects of the present in 

vention is to provide such a telescopic structure 
in Which the sections can be quickly extended 
and the several sections quickly latched in their 
extended positions so that the structure is re 
liably heldin its extended position. 
A further object of the invention is to provide 

:Such a telescopic section in which the latching 
means holding the structure extended can be 
readily released and the several sections neste 
Jitogether without the use of tools. . . . 

Another object is to provide such a releasable 
latch for a telescopic structure in which there 
is no danger of the accidental release of the latch 
between any of the sections, the release of the 
latch requiring an unusual manipulation of the 
Sections which is not liable to occur accidentally. 
A further object is to provide such a latch 

which is strong and reliably holds the sections 
in an extended position. 

Another aim is to provide such a latch which 
is not liable to be broken in setting up the struc 
ture, particularly if the operator uses excessive 
force in turning the sections relative to one an 
'other in effecting either the latching or release 
of the Several sections. 
Another aim is to provide such a latch which 

does not require the addition of any parts to the 
telescopic structure, the latch being provided by 
Stamping sections out of the ends of the tubes 
So that the latch is integral With the tubes, 
Another aim is to provide such a latch located 

at a point remote from the zone of greatest 
strain on the telescopic joint, when the sections 
are extended, so as to impair the strength of 
the telescopic joint and structure to the least 
degree. r 

Another aim is to provide such a latch which 
does not require the use of tools to unlatch the 
telescopic sections. 
Another aim is to provide such a structure in 

which the form of the latch does not interfere 
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completely inside thereby to insure that the 
nested structure is in its most compact form. 
Another aim is to provide Such a telescopic 

structure composed of metal tubes in which good 
electrical contact is insured between the Several 
tubes so that it can be employed as a radio 
antenna. 
Another purpose is to provide such a tubular 

telescopic structure in which the opposite ends 
of each section can be brought to the exact 
diameter required to fit the succeeding sections, 
thereby to permit of the use of-standard tubing 
in which the tolerances are not maintained 
sufficiently close to insure a good telescopic fit. 
Another aim is to provide such a telescopig 

structure Which is simple and inexpensive in con 
struction and which can be repeatedly extended 
and nested without objectionable wear or de 
terioration. - 

Other objects will appear from the following 
description and drawings, in which . - 

Fig. 1 is a fragmentary longitudinal section 
through the base section and next succeeding 
section of a mast antenna embodying the present 
invention, 

Fig. 2 is a transverse 
2-2, Fig. 1. 

Fig. 3 is a fragmentary side elevation 
from line 3-3, Fig. 1. 

Figs. 4 and 5 are fragmentary side elevations 
of the tube ends which are interfitted to form 
the structure shown in Fig. 3. - . . . . . . . . " 

Fig. 6 is an enlarged view similar to Fig. 3 
and showing another position of the parts to 
illustrate the particular manipulation required to 
release the sections from one another. 

Fig. 7 is a section, taken on line 7-7, Fig. 5. 
Fig. 8 is a view similar to Fig. 3 showing a 

modified form of the invention. 
Fig. 9 is a fragmentary longitudinal section, 

taken online 9-9, Fig. 8. 
Fig. 10 is a view similar to Fig. 8 showing the 

parts manipulated to release the latching tongue. 
Fig.11 is a fragmentary longitudinal section, 

taken on line - , Fig. 10. 
Fig. 12 is an enlarged fragmentary cross sec 

tion, taken on line 2-2, Fig. 10. 
Fig. 13 is a fragmentary enlarged side eleva 

tional view of the inner end of one of the tele 
Scopic Sections, this view being taken on line 
3-3, Fig. 12. 
While the invention is not confined to any 

particular use, it is shown in the form of the 
invention illustrated in Figs. 1-7 as embodied in 

section, taken on line 
yiewed 

With the complete nesting of the several sections 5 a metal antenna mast which has a tubular base 
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or enclosing section 0 and which may have a 
dozen or more tubular metal sections which 
telescope into one another and into the base 
section O so that in the nested condition of the 
parts the entire mast is contained within the base 
section 0. The base section 0 is shown as hav 
ing a plug 13 for mounting it on any suitable 
support, this plug being fitted into an enlarge 
ment 14 of this base section. 
The construction of the joint and latch between 

each of the several sections f is identical to the 
joint and latch shown between the first section 

and the base section and hence the descrip 
tion of the joint and latch shown will be deemed 
to apply to the successive joints of the mast. 
As shown in the drawings each of the sections 
f is provided with an enlarged end 5 and each 
of the sections and is provided With a re 
duced end 6, the enlarged end of each section 
being fitted in the reduced end of the next suc 
ceeding section. By forming the several tubular 
smembers - with the enlarged and reduced ends 
5 and S, these ends can be brought to the ex 

'act tolerances required for snug interfitting in 
the extended position of the mast regardless of 
minor variations in the original size of the tubing 
ütsed. Thus, -standard commercial tubing var 
ies in inside and outside diameter to an extent 
greater than the permissible tolerances for a 
telescopic mast. 
To overcome this variation in the size of a conn 

mercial tubing, the enlarged end...f5 of each sec 
tion is i. eXpanded into a Surrounding die .to the 
-exact outside diameter required and the opposite 
reduced end 6 of each section is contracted 
around an internal die to provide the exact in 
side diameter required. The standard tubing 
used therefore vary substantially in inside or 
"outside diameter but the opposite ends, thereof 
are brought to the exact inside and outside, di 

O 
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4. 
ent invention is to provide a simple and sturdy 
latch at the joint between the several sections 
which holds the mast extended and which can 
readily be released so as to permit of nesting 
the several sections in transporting the mast to 
another place. A further feature of both forms 
of the invention resides in the latch being of 
such character that the sections cannot be 
come accidentally released, the release of each 
latch requiring a special manipulation of the 
two connected sections which manipulation is not 
liable to occur accidentally. A further feature 
of both forms of the invention is to locate the 
latch of each telescopic joint remote from the 
Zone of greatest Strain where it does not mate 
rially reduce the strength of the telescopic joint. 
For this purpose, in the form of the invention 

shown in Figs, i-7, the enlarged end 5 of each 
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of the sections of the mast has a pair of op 
posed tongues 2) cut or stamped therein, these 
tongues being bounded at their sides by spaced 
slits or slots 2 which are -arranged in planes at 
right angles to the axis of the mast so that the 
tongues project, circumferentially in opposed re 
lation to each other. 
provided with an end 22 of less axial extent than 

Each of these tongues is 

the body portion of each tongue so that each 
tongue is provided with a square shoulder 23, at 
each side of its reduced-end 22. Also, the reduced 
end 22 of each tongue is deformed -orbent so. as 
to curve outwardly, as best shown in Figs. 2-and 7, 
and thereby provide an outwardly facing cam 
face opposing the outer tube. 
The reduced end f 6 of each of the sections to and is provided with a generally rectangular 

slot 25, this slot...having axially, extending parallel 

() 
ameter required to secure the necessary snug fit - 
between the Several Sections when the mast, is 
sextended. So as to interfit, the ends of the several 
sections, as illustrated in Fig. 1. In this fig 
ure, while -the-enlargements : 4, 5 must be sub 
stantially greater than the tubing from which 
they are formed, for a purpose which will pres 
ently appear, the contractions 6 at the opposite 
sends of the tubes are exaggerated and may not 
even be perceptible, the sole function of these 
contractions f6 being to bring the tubes to a defi 
inite inside diameter regardless of variations in 
the tube size. 
The outer extremity of the reduced end a 6- of 

reach section it and if f is rolled over to provide 
'an inwardly extending bead or flange 8, this 
inwardly projecting bead or flange engaging the 
annular external, shoulder 9 between the body 
and enlargement 5 of the corresponding section 

slidingly fitted therein thereby to provide a 
stop, to limit the outward movement of each sec 
tion relative to its enclosing section. These stops 
f8, 9 further serve to accurately locate the latch 
in each section axially with reference to the 
opening; provided in the succeeding section.so 
that no difficulty is experienced in interlatching . 
the several sections. To insure free telescoping 
of each expanded end 5 through the length of 
the next. Outer section. and also to permit rolling 
over the beads 8 to engage the shoulder 9, the 
adjacent tube sizes should vary by at least four 
times the Wall thickness of the tubes, although 
the invention is not, of course, limited to these 
proportions. - 

The principal object of both forms of the pres 
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edges 26, and circumferentially extending parallel 
edges 28. The circumferentially extending edges 
28 are spaced from each other a distance-slightly 
greater than the width of the reduced ends. 22 
of the tongues, but are spaced closer ... than the 
enlarged body portions of these tongues. Each 
of these slots 25. is arranged to register, with the 
tongue 2) of the next succeeding inner section 
if when the . corresponding stop bead teen 
gages its companion shoulder 9. It will there 
fore...be seen that when any pair of the sections 
is fully extended. So, that the enlarged end - 5 
of one section is fitted in the reduced end 6 
of the other section with its shoulder of 9 in en 
gagement, with-the-stop bead 8 of this other sec 
tion, the sections can be rotated relative-to-each 
other until the reduced ends. 22, of the corre 
Sponding pair of opposed, tongues 2 snap-out 
into the corresponding slot 25, this position of 
the parts being illustrated in Figs. 1.-3. When 
this occurs the parts are latched together. Thus, 
the axial inward movement of the two sections is prevented by the engagement of the correspond 
ing sides of the reduced portions.22, of -the-pair 
of opposed tongues with the corresponding-cir 
cumferentially extending edge 28, of the slot:25, 
the axial outward movement being prevented by 
the stop bead 8. Further, if either section is 
turned in one direction relative to the other sec 
tion, the extremity of the outwardly... curved re 
duced end 22 of one of the pair of tongues comes 
into engagement with the corresponding axially 
extending edge-26-of the slot 25.so, as to prevent 
further turning of the parts relative to each other 
in that direction. If the two sections are twist 
ed relative: to each other in the opposite-direc 
tion the outwardly curved reduced end .22 of 
the opposite tongue comes into engagement-with 
the opposite axially extending edge 26, of the 
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slot 25 so as to prevent further turning in that 
direction. It will therefore be seen that the 
several sections of the mast, when So latched by 
the presence of the outwardly curved ends 22 
of the opposed tongues 20 in the slot 25, pre 
vent axial movement of the sections inwardly 
relative to each other and also permit only a 
very limited rotative movement of the Sections 
relative to each other so that the several Sections 
are reliably latched together. 

it wii further be seen that the provision of 
the pair of shoulders 23 on each tongue by pro 
Viding the ends 22 of less width than the bodieS 
of the tongues permits the entry of only the 
reduced ends 22 of the pair of opposed tongues 
into the slot 25. By this means the Operator 
is prevented from twisting the tongues off in 
applying too much force in rotating the sections 
relative to each other either when setting up 
the mast or when taking it down as hereinafter 
described. Thus, if the tongues 2 were of uni 
form width throughout their entire length the 
sections could be turned until the base of each 
tongue would engage the opposing axially ex 
tending edge 26 of the slot 25 and in this condi 
tion the tongue would be extended to a substan 
tial degree and could readily be torn off if an 
excessive rotative pressure were exerted in the 
same direction against the two sections. Since 
only, the tips of the tongues are permitted to pro 
ject into the slot 25, the danger of tearing the 
tongues off by the application of too great a 
rotative force is avoided. 
As previously indicated, the several Sections 

of the mast are capable of being unlatched and 
again nested. For this purpose the rectangular 
opening 25 is provided in one of its corners oppo 
site the stop bead - 8 with an axially extending 
notch 39. This notch can be in either of the 
corners remote from the stop bead 8 and is of 
comparatively slight depth and width, it being 
only necessary that it be capable of receiving the 
upturned extremity of that tongue 2 which is 
rotated toward the notch. In unlatching the 
several sections from the latched condition shown 
in Figs. 1-3, the operator rotates the two sec- - 
tions so that the outer section rotates in the 
direction of the arrow shown in Fig. 6 and the 
inner section rotates in the opposite direction. 
This draws the advanced tongue 22 out of the 
opening 25, the curved end of this advanced 
tongue being drawn into the outer section, as 
illustrated by dotted lines in Fig. 6, and the ex 
tremity of the other tongue 2) being brought 
against that axial edge 26 of the slot 25 which 
bounds the notch 30. In this condition the latch 
is effective, as previously described. However, it 
will be seen that the notch 38 now permits the 
two sections to be moved axially relative to each 
other to the extent permitted by the notch 30. 
The position of the parts with the outwardly 
curved extremity of one of the tongues 20 in the 
notch 39 is illustrated in Fig. 6. In the position 
of the parts illustrated in Fig. 6, it will be seen 
that upon rotating the two sections in the re 
verse direction the tongue extremity caught in 
the notch 38. Will be drawn under the shoulder 
provided by this notch and hence into the outer 
section and out of latching engagement with the 
opening 25. At the same time a slight axial 
movement is imparted to the two sections so that 
the extremity of the other tongue does not enter 
the notch 30 when such rotation of the parts is 
effected. 

6 
It will therefore be seen that the joint between 

each of the sections is readily unlatched but that 
this requires a special manipulation of the two 
sections, this comprising rotating the Sections 
relative to each other so that one of the tongues 
is brought against that edge 26 of the opening 25 
which bounds the notch 36; then moving the 
two sections axially so as to cause the extremity 
of the tongue so engaged to enter the notch 30; 
and then effecting a reverse rotation of the parts 
with a slight axial movement thereof, So that 
the tongue extremity so caught in the notch 30 
is withdrawn into the outer section and out of 
latching engagement with the opening 25therein. 

It will be seen that the notch 30 permits of 
unlatching the sections without the use of tools, 
this being an important feature of the invention. 
However, it will be seen that the unlatching 
could be effected without the notch 30 by pressing 
that tongue 2e which is effective as a latch in 
Wardly by hand or by a tool such as a knife or 
screw driver so as to release it from the Opening 
25. Further, it will be seen that the latch would 
be effective with only one tongue 2 in which case 

25 the sections would be latched against axial move 
ment but could be released by turning the Sec 
tions relative to each other in one direction but 
not in the other. 
When used as an antenna mast, it is essential 

30 that there be good electrical contact between 
the several sections. To this end the enlarged 
end i 5 of each of the sections can be provided 
with a pair of parallel slits 3 which form between 
them a strip. 32. This strip is preferably de 

35 formed so as to bulge outwardly to a slight ex 
tent and it will therefore be seen that when the 
sections are extended each of the strips presses 
against the adjacent section to provide good elec 
trical contact between the sections. At the same 

40 time this electrical contact strip does not inter 
fere with the manipulation of the sections in 
erecting or nesting the telescopic structure as 
previously described. This strip could also, of 
course, be provided in each contracted end 6 to 
bulge inwardly and establish electrical contact, 
The outwardly curved ends 22 of each pair of 

tongues 2 project beyond the outside circum 
ference of the tube from which they are formed, 
and the Space provided by the end enlargement 
of the next succeeding larger tube accorinnodates 
this projection of these tongues. This space is 
provided by the enlargement 4 of the base sec 
tion and by the enlargements 5 of the other 
sections A". When the sections are nested, the 
curved ends of all of the tongues 28 are arranged 
in these enlargements 4 and 5 which are sufi 
ciently oversize, as compared with the diameter 
of the tube sections, to accommodate the same. 
Hence the provision of the enlargements 4 and 
A 5 in the sections serves the definite function of 
accommodating the tongues when nested, where 
as the contractions 6 provided at the opposite 
ends of these sections are merely provided so that 
each section can be brought to the exact inside 
diameter required for proper interfit with the 
next succeeding section. 

It will also be noted that each latch provided 
by the tongues 20 and opening 25 is approximately 
at the axial center of the telescopic joint, that is, 
at the approximate axial centers of the enlarge 
ments 5 and contractions 6. This centered ar 
rangement weakens the telescopic joints to the 
least degree since the points of greatest bending 
stress on the telescopic joint are at the ends 
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said other of said tubes, said other of said tubes 
having an opening through one side, said opening 
receiving said projection and having One edge 
arranged to engage said abrupt face and latch 
said tubes in their extended position, and means 
for releasing said tongue from said opening, con 
prising a small inctch in one of the sides of said 
opening which extends lengthwise of said tongue, 
said notch receiving said projection and cooperat 
ing with said can face, upon a corresponding 
manipulation of said tubes, to retract Said tongue 
and projection from said opening and notch to 
permit nesting of said tubes. 

2. A telescopic structure comprising a cylin 
drical outer tube, an inner tube having an en 
larged cylindrical end slidably and rotatably fitted 
in said outer tube, and a tongue integral with 
said enlarged cylindrical end of said inner tube 
and having an end offset radially outwardly from 
said enlarged cylindrical end of said inner tube, 
said outer tube having an opening through one 
side receiving the outwardly offset end of said 
tongue to limit the movement of said tubes rela 
tive to each other, and said enlarged end of Said 
inner tube providing space for the reception of 
said tongue when said tubes are nested together. 

3. A telescopic structure including inner and 
outer slidably and irotatably interfitted tubes, and 
a pair of circumferentially extending tongues 
integral with the body of one of said tubes and 
arranged in opposed relation to each other and 
having ends offset radially toward the other of 
said tubes, said other of said tubes having an 
opening through one side receiving the outwardly 
offset ends of said pair of tongues to limit the 
axial and circumferential movement of said tubes 
relative to each other. 

4. A telescopic structure including inner and 
outer slidably and rotatably interfitted tubes, and 
a circumferentially extending tongue in the body 
of one of said tubes, the outer end of Said tongue 
having parallel sides and being of reduced width 
as compared with the body of the tongue and said 
body of said tongue thereby having circumferen 
tially facing shoulders on opposite sides of Said 
tongue and said reduced outer end of said tongue 
being offset radially toward the other of said 
tubes, said other of said tubes having an opening 
through one side, said opening having parallel 
edges extending circumferentially of said other 
of said tubes and spaced from each other a dis 
tance greater than the width of the reduced outer 
end of Said tongue but less than the width of the 
body portion of said tongue, said opening receiv 
ing the outwardly Offset reduced end of said 
tongue with said parallel edges engaging Said par 
allel sides of Said reduced end of said tongue to 
prevent axial movement of said tubes relative to 
each other, the other edges of said opening engag 
ing said shoulders of said tongue to limit the 
rotative movement of said tubes relative to each 
other in a corresponding direction. 

5. A telescopic structure including inner and 
outer slidably and rotatably interfitted tubes, a 
pair of circumferentially extending tongues in 
the body of said inner tube in opposed relation 
to each other and each having its extremity 
curved to extend radially outwardly from the 
body of said inner tube, said outer tube having 
a generally rectangular opening through one side, 
said generally rectangular opening having gen 
erally paralleledges extending, respectively, axi 
ally and circumferentially of said outer tube and 
said opening receiving the outwardly curved ex 
tremities of said pair of tongues in which rela 
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tion said parallel circumferentially extending 
edges of said opening limit the axial movement 
of Said tubes relative to each other and each of 
Said axially extending edges of said opening per 
mits the curved extremity of the adjacent tongue 
to be drawi thereunder but forms a stop for 
the curved extrernity of the opposing tongue 
When s2.id tubes are rotated relative to one an 
other in a corresponding direction, and means 
for releasing said tongues from said opening, 
comprising a Small notch in one of the said cir 
cumferentially extending edges of said opening 
adjacent one of said axially extending edges 
thereof, said notch being adapted to receive the 
curved extremity stopped by said one of said 
axially extending edges when said tubes are 
moved axially relative to each other in a cor 
responding direction. 

6. A telescopic structure including inner and 
outer slidably and rotatably interfitted tubes, a 
pair of circumferentially extending tongues in 
the body of said inner tubes and arranged in 
Opposed relation to each other, the outer end 
of each tongue having parallel sides and being 
of reduced width as compared with the body of 
the tongue and said body of said tongue thereby 
having circumferentially facing shoulders on op 
posite sides of Said tongue, and said reduced outer 
end of each tongue curving to extend radially 
OutWardly from the body of said inner tube, said 
Outer tube having a generally rectangular open 
ing through one side, said generally rectangular 
opening having generally parallei edges extend 
ing, respectively, axially and circumferentially 
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of said outer tube, said circumferentially ex 
tending parallel edges of said opening being 
Spaced from each other a distance greater than 
the Width of the reduced outer ends of said 
tongues but less than the width of the body por 
tions thereof, said opening receiving the outward 
ly curving reduced ends of said pair of tongues 
With said parallel edges engaging said parallel 
sides of Said reduced ends to prevent axial move 
ment of Said tubes relative to each other, each 
of the axially extending edges of said opening 
permitting the curving reduced end of the ad 
jacent tongue to be drawn thereunder but form 
ing a stop for said shoulders of the opposing 
tongue when said tubes are rotated relative to 
each other in a corresponding direction, and 
means for releasing said tongues from said open 
ing, comprising a small notch in one of the said 
circumferentially extending edges of said open 
ing adjacent one of said axially extending edges 
thereof, said notch being adapted to receive the 
curving reduced end of that tongue stopped by 
Said one of Said axially extending edges when 
Said tubes are moved axially relative to each 
other in a corresponding direction. 
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