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Application filed January 19,1812, Serial Mo, 672,168, -

To all whom it may concern :

Be it known that I, Treperiok Hover
MiuLeNer, a citizen of the United States of
America, residing in Omaha, in the county
of Douglas, State of Nebraska, have in-
vented new and. useful Improvements in
Antennz and Supports Therefor for Use
in Wireless Telegraph or Telephone Sys-
tems, of which the following is a specifica-
tion, ~

The invention hereinafter set, forth is de-
signed for use with any system of teleg-
aphy or telephony involving etheric trans-
mission, and requiring an antenna and a

-ground or so-called counterpoise, or with

any. system that employs energy in the form
of electric waves etherically tiansmitted.
It 1s more especially intended for use in
connection with railway systems, or for land
use.

Considerable difficulty has heretofore been
experienced in the transmission of energy,
signals, sound or speech by electvic or elec-
tromagnetic waves, in providing a suitable
antenna and proper ground for the system.
Especial difficulty has been met with in pro-
viding an antenna of small area combined
with proper capacity, and using a single
mast or tower of adequate height. The so-
alled “umbrella antenna,” while possessing
certain desirable qualities, covers so great
an area that it can be used in open fields
only. In stormy weather sueh antenna 1
liable to breakage or injury, and in cold
weather it is apt to become clogged with
ice, and broken or rendered wholly inop-
erative, or unsatisfactory in operation. The
difficulties of repairing such antenna are
also considerable. Tn the erection of wire-
less apparatus for transmitting or receiving
electric energy, in whu.over form, and espe-
cially in locations where high winds and
sleet storms occur, it is desirable to guard
against the injurious effects thereof.

Accordingly the ‘invention lerein de-
seribed has for its object a construction of
antenna or aerials and ground connections
embodying the desirable features of the so-
called “umbrella antennzw,” vet capable of
use I crowded freight yards and like places.
The construction is such, also, that T am en-
abled to increase considerably the amount
of energy radiated, to give proper direc-
tion thereto, and to eliminate to a certain

extent, interference by waves transmitted
through or by said apparatus, with waves
from other sourees.

My vention .may he better understood
by reference to the accompanying drawings,
wherein : '
. Figure 1 is an elevation of the support-
ing. tower, showing diagrammatieally the
antenna which it carries; Fig. 2. a plan
view showing the directional positions of
the antennze; Fig. 3, a top plan view of the
device to which the upper ends of the an-
tenna are attached: Fig. 4, a sectional view
on the line a—i of Fig. 3; Iig. 5, a plan
view of one of the antenna units; Fig. 6, o
diagrammatic perspective of the ground
connections; and Fig. 7,
apparatus for raising
vice shown in Figs. 3
carried thereby,

In these drawings the numeral & :né.oat
a tower of any suitable form or consis
tion, here shown as a steel towep with s

and lowering the de-
and 4, and the parts

1o
-

thle transverse and diagonal bracing., Hx-

ter ding above the main body 1 of the tower,
but suitably joined thereto or supported
therein, is a mast or post 2 6t weod or other
suitable material, which should be waell pro-
tected from the effects of the weather, rain,
SIOW, or moisture, by a coating of parafiin,
waterproof varnish, or other
material or prepavation. Tincireling the
mast or post 2 is a device or stricture 3, de-
signed to serve at once as a support and an
insulator for the antenna units 4,5, 6 and 7,
presently to be described. This structure
3 comprises an inner hoop or band 25, pro-
vided with eyves 38, 39, 40, 41, 42 and 43,
to receive similarly formed upper ends of
links or hangers 26, 27, 28, 29, 30
the lower ends of which
32. 38, 34, 35, 36 and 387
nular band 44." Each of said links is pro-
vided at a suitable point in its length with
an insulator, as shown in Figs. 5 and 4.
The eyes both of the band 25 and of the
band 44 arve prefe ably swiveled as seen in
Fig. 4, to give a freedom and flexibility of
movement to the parts so that there may be
no cramping or binding in use. ‘
Concentric with the Dands 25 and 44 is o
third hoop or band 45. which may be in ons
continous piece, but which is preferabl
constructed in sections as shown in &

engage with eves
carried by an an-

a detail view of the-

insulating -

and 31,

D, -

80

o
(31

e
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eves for interconnection,
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" 45 by blocks 46,

30

35

40

.serve the double purpose of

each section having outwardly turned ends
or ears perforated to receive bolts 45*, which
drawing -to-
gether the sections of the band 45 and of
holding between the ears of said band the
perforate upper ends of strain insulators 58,
59, 60 and 61 of petticoat type, which are
introduced between the device 3 and the an-
tenna units 4, 5, 6 and 7, to maintain a dry
strip or section of insulated antenna-sup-
porter between the antenna and mast In
stormy. weather, or when the air is heavily
charged with moisture. For more effective
insulation, additional strain insulators 54,
55, 36 and 57 may be connected with the
lower or outer extremities of the strain in-
sulators 58, 59, 60 and 61, these strain insula-
iors each being provided at their ends with
A and for connection
with the device 3 and with tension or strain-
ing-ropes, or
which the tension or straining-ropes pass,
o enable the ropes and the connected parts
to be put undér proper stress or tension and
kept taut. Physical cofinection is made be-
tween the congentric hoops or bands 44 and
47, 48, 49, 50 and 51 of suit-

able insulating material. These blocks are

of segmental form, -and have in their outer-

and inner faces, respectively, grooves or

_channels 52 and 53, as indicated in Figs. 3

and 4, to veceive the said bands 45 and 44,
which fit snugly within said grooves or re-
cesses in sald blocks. These insulating
blocks are equidistantly spaced apart, and

arranged concentrically with the several -

hoops or bands.

Tt will be seen that under this construc-
tion, a tightening of the bolts 45* will cause
the band 45 as a whole to be contracted, and

- not only to seat the sections of said band

¥
(=13

50

69

“about the post 2, and may

snugly within the grooved outer faces of the
insulating blocks, "but also to press said
blocks inward against or upon: the inner
hoop or band 44, causing the blocks to bear
firmly and snugly thereon, holding said
blocks . in position;
tion or buckling of the inner hoop or band
44, which is, ol course, subject to the com-
pressive stress incident to contraction of
band 45. The blocks 46, 47, 48, 49, 50 and
51 provide effective insulation betieen the
hoops or- bands 44 and 45. '

The innermost hoop or band
enough to slide freely up and down upon or
be raised or low-
ared thereon by any convenient means. In
Fig. 7 pulleys 100 and ropes
the ropes passing

point from which to manipulate them when

necessary. They may extend to the foot of

the tower, or to the platform at the top

_ thereof, as desired, and are normally made

£ast in any convenient way. The rise and

with pulley-blocks through .

‘stretchers and the series

-wire, or the parts with

and preventing -distor-.

95 is large .

101 are shown,
from. the ring 25 over the
piilleys, and thence downward to a suitable.

1,208,358

“fall of the -device 3 is, of coufse, merel":y

through the height of the post 2.
In Fig. 5 is Illustrated an antenna unit.

This comprises two stretchers 102 and 103,
which. may conveniently be made of iron-

pipe,.and which are provided with eyes or
eye-bolts as 72, 73, 74, 75, 76, 77,78, 79, 80,
81, 82 and 83, the eye-bolts or eyes 72, 78, 4,
15, 76,77, 78, 79, 80 and 81 carrying each a
loose or swiveled eye-member-104. The eyes
or eye-bolts 80, 81, 82 and 83 have eyes on
both sides of the stretchers 102 and 103.
Beginning at one corner of the rectangle o!
which the stretchers 102 and 103 form the
ends, as for instance at 82 in Fig. 5, a wire
105 is made fast to the eye at that point, and
is carried thence to the loose eye 104 at the

opposite end of the rectangle, being threaded

through the same and carried thence to and
through the loose eye associated with the
eye-bolt 79, thence again to the left and
threaded through -the eye-bolt’ 104 con-
nected with ‘the eye-bolt 75, -and so on
in succession back and forth from one
stretcher toward the other, until the eye-

70

76

80

85;

90

bolt 83 is reached, when the ‘end of the -

wire 105 is made fast thereto. - In this way
the continuous wire 105,-which may be of
copper, stranded or plain, but which is pref-
erably made of phosphor bronze because of
its greater strength coupled with good -con-
ducting capacity, is caused to connect. the
two stretchers, and.to make up a flexible
rectangular structure consisting of the
: of parallel stretches
of wire. Being threaded or -run. loosely
through the loose eyes, the wire 105 is free
to play, and the whole structure may weave
and play to such an extent as will break loose
jce or sleet forming on or adhering to said
which it is connected.
Cross connections may be made between the
stretches of the wire 105 by means of suitable
Wwires or conductors 86, 87 and 88, soldered or
otherwise connected to said wire 105. The
metal stretchers 102 and
strength and stifiness, and also contribute to
the capacity of the antenne, as do the cross
connections 86, 87 and 88. ’ :
Extending from the eyes 82 and 83 to a
common ring or clevis connected with a
tension or straining-rope 71, are draft de-

" vices comprising strain insulators. 66 and

67 of the petticoat type, and other strain

insulators 64 and 65 of the spool type, ar- .

ranged in alinement and interconnected, as

indicated in Fig. 5. 70 in said figure indi-
cates a sheave or_pulley block through

which the tension or straining-rope 71 1s
carried to the base of the tower, or other
convenient point. This sheave or block 70
is in practice attached to’ the eye at the

“ lower or outer end- of one or another of the

strain insulators

54, 55, 56 or 57 of the
sustaining-device

3, there being one such

108 give adequate -

95

100

107

1L
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pulley block for each tension or straining-
rope or cable. These ropes serve as means
of giving to each guy-rope or cable 106,
of which there is one secured to the lower
or opposite end of each antenna unit, the
desired tension, and they also. permit any
unit to be lowered independently of the
others, or quickly raised and lowered to
break up or loosen and shake off any ad-
Lering ice, sleet or snow, and this without
ascending the tower or leaving the ground.

At the opposite end of the antenna unit,
and connected with the eyes 80 and 81, are
stmilar petticoat insulators 68 and 69 and
spool insulators 62 and 63, connected with
each other through interlocking eyes, and
with a clevis or coupling 90, which ia turn
connects with an insulator 8 of the petticoat
form, the petticoat- insulators serving to

- protect the eyes or connections beneath them

from moisture. Other insulators as 12 and
13, with intermediate connections ag 91, may
be interposed between the antenna unit anid

- the guy-rope 108, which as before men-

3¢

[0
(%3]

55

- viously be 1nconvenient

§6

tioned, is carried and secured to a suitable
anchorage at the ground. )

The angular relation of the several guy-
ropes or cables 106 is such as to give a

bracing or staying effect to the tower and-

mast, but is not necessarily so great as to
necessitate any wide area between the an-
chorages of either pair of guy-ropes or ca-
bles. The arrangement of the four guy-ropes
or cables, and consequently of the four an-
tenna units in approximately one general
plane, as illustrated in Fig. 2, tends to give
direction to the electric waves prc_)c@eamg
from the antenn®. Fach antenna unit is pro-
vided with a conducting wire 20, 21, 22 or
23, of Fig. 1, which as shown in Fig. 5
1s divided into two hranches, electrically
connected to the cross connecting wires 87
and 88, preferably at the midlength of each.
These wires 20, 21, 22 and 23 are carried to
the capacity or counterpoise, as indicated in
Fig. 1 and 1n greater detail in Fig. 6. Such
connection may be made from each antenna

‘unit directly and by its own wire, to the

capacity or counterpoise, or from each unit
to the next in series, and by a single wire
thence to the capacity or ground. .
In Fig. 6 there is 1llustrated a means of
securing suitable ground connection for the
aptennee, this being particularly designed
for use in connection with railway systems
where the rails are available as capacity or
counterpoise. In dry climates it is often
difiienlt to secure a good ground connection,
and in such sections it is common to <use
coils of wire as a counterpoise, or iron wire
ig staked to the ground. In freight yards,
and in many other places, this would ob-
or impracticable,

but the track rails afford a convenient and
tactory substitute, capable of being in-

T2 RVERN)

.

used

‘Electrical connection is made from the

‘ceiving instruments will

@

creased or diminished at will by « suitable
capacity adjuster such as is indicated in
Fig. 6,

Railway rails laid upon ties and connect-
ed by fish-plites in the usual way, in a short
time become practically insulated from each
other and from the ground, by reason of
oxidation and Iack of perfect contact. Railg
thus connected, despite the fish-plates and
the bolts, are not in fact in good electrical
connection, and hence where the rails are
as a means of electrical transmission,
as for instance in connection with block sig:
nal systems, it is found necessary to bond
the rails by means of wires, usually of cop-
per, and so electrically connected with the
rails as to be unaffected by the oxidation of
the outer surfaces of said rails, fish-plates,
bolts, ete, It is hence found practicable to
make dirvect electrical connection of each of
the wires or conductors 20,21, 22 -and 23
with one or more rdil lengths 98 and 99, or
with one or more groups of rails suitably
bonded, without adding to the capacity or
counterpoise other railg mechanically con-
nected therewith but not similarly bonded
or in like electrical connection therewith, T
therefore avail of these facts to vary the
extent of the capacity or counterpoise by
carrying separate conductors as 94, 95, 96
and 97 to separate rails, and making good
electric bond or connection therewith, ag
illustrated in Fig. 6, the other ends of said

&5

5C

conductors being carried to contact-stud 107, -

with any one or more of which contact may
be made by an arc-shaped contact-member
93, free to swing about a supporting stud
or post, and adapted, as indicated, to rest
simultaneously upon all of the contact studs
107, Or upon any lesser number thereof.

{ sup-
porting or pivot post of the contact-member
93 to the wire or conductor 20, 21, 22 or 93
of the respective antenna units, preferably
through an inductance 92.

Tt will be readily understood upon refer-
ence to Fig. 6 that.as the contact-member
93 1s made to beay upon more or fewer of
the studs 107, greater or less capacity or
counterpoise will be brought into use, and
in this way the apparatus may be adjusted
or adapted to varying atmospheric or me-
teorological conditions. The capacity regu-
lator or controller is, as indicated in Fig. 6,
thus introduced between the antenna units
and the counterpoise op capacity, and mav
conveniently e located in an operator’s
house 24 at the hase of the tower, or in other
convenient position. where sending and re-
1 also be placed.

From the foregoing description it will be
seen that there 1s afforded by my plan a
quite simple structure, the sntenns units
of which can be readily positioned, siretched
taut and so maintained, without necessity,

1¢0

105

118

123

130
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“atter -first installation

“is hence peculiarly adapted for use

and é&justxﬁent, of

ascending the tower, the tension or strain-

“ing-ropes 71 affording means whereby each

antenna unit. may be stressed to any Tre-
quired degree, or foosened to swing and play
in the wind, or be raised and lowered by
manipulation of the tension or straining-.
ropes so as to break up and shake off, ice
or sleet, or to remove snow or accumulated
moisture. It will also be seen that by rais-
ing or lowering the supporting-device 3, the
several units may be simultaneously stressed
or slackened, for the purpose of clearing
them, or to vary. the tension of all alike.
The flexible or jointed’connections also per-
it considerable deflection of the guy-ropes
in one or another direction, to cledr tracks,
buildings or other objects in_or about &
railway yard, or like -place. The structure
in con-
nection with railway service, for which, as

- before stated, it is primarily designed.

25

30

38

. made of appropriata strength -

40
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66

ing the

also in any desired

for the reception as well

“same general direction
‘and that said units should have the general

1t is obvious that without departing from -
the spirit or scope of my invention, details
of the structure, such as, the connections be-

.tween the antenna-support 3 and the an-

tenna units, or between said units and
their anchorages, the devices for raising and
lowering said support, and those for stress-
guy-ropes, may be varied. Any
form ‘of tower, mast or upright may be em-
ployed, likewise. The guys 106 are intended

_primarily to maintain the antenna-sections
in proper position and under suitable ten-

sion, but-they may be made. to contribute
degree toward staying
or -steadying - the tower, mast or upright,
the elements of the antenna units being
to -enable
them to perform this function. :

1t is of course uinderstood that the aerials
or antennz here described are to be used
as for the transmis-
sion or sending of waves.

Tt should be observed in this connection
that in order to be available as capacity for
the wireless or etheric transmission appa-
ratus, the railway Tails should have the
as the antenna units,
direction’ of a straight line connecting the
two stations between which tranmission is
primarily to be made. Tt is not essential
that they be in perfect alinement or abso-
lutely parallel, but the nearer the ‘approxi-
mation to alinement or parallelism, the
greater is the efficiency of transmission. '

Having thus described my invention, what
I claim is:— - _ :

1. An aerial for etheric transmission sys-
tems, comprising in:combination a suitable
upright; a plurality of antenna units, each
comprising a pair of stretchers and a plu-
rality of stretches of wire extending from »
one stretcher to the other in common plane;

insulated
_tenna units;

“transmission systems,

~one from the other, and

“finally connected at

comprising an upper

1,308,868

means for mechanically connecting the up-
per end of each unit with,.
insulating it from, the upright; guys me-
chanically connected with but electrically
from the lower- ends of the an-
and suitable anchorages to
which said_guys are secured, substantially

‘as described.

9. In an aerial for wireless ‘or etheric
an antenna unit com-
two stretchers . suitably separated
each provided with
eyes; and a wire or conductor connected at
one end to one of said stretchers, and ex-
tending thence ‘back and forth from one
otretcher toward the other and passing
freely through eyes of said stretchers, and
its second end with
one of said stretchers; whereby there is pro-
duced' a unitary. structure comprising a
series of stretches of wire.in common plane,
suitably spaced apart and flexibly connected
with the stretchers.

3. An antenna unit comprising two sep-
arated stretchers-each provided with eyes;
a wire or electric conductor extending back
and forth from each stretcher toward the
other. and laced or threaded through the
eyes thereof alternately, and having ends
secured to one or .other of said stretchers;
cross conductors electrically connecting the

prising

_several stretches of wire; converging strain

insulators for the upper end of said unit.
connected with the stretcher at said end
near its extremities; a straining
rope connected with said insulators at the
point of convergence; similar converging
strain- insulators connected in like manner
with the lower stretcher of the unit; and

a guy connected with the latter strain in- i

sulators at the point of convergence; where-
by the wires of the antenna unit may be
suitably stressed
and at’ proper distances one from another.

1, In combination with a suitable mast or

upright, an antenna-support or carrier, com-

prising an inner hoop or band adapted to
encircle the mast and to move freely there-
on; a second hoop or band concentric with
the first ; links or hangers flexibly connected
at their upper ends with the inner hoop or
band, and at their lower ends with the sec-
ond hoop or band; a third hoop or band
concentric with the second one, divided at
one or more points. and there provided with
ears; a series of insulating blocks having
their inner and outer faces grooved to re-
ceive the two lower hoops or bands; and
means for contracting the outer hoop and
thereby binding together the two hoops and
the interposed insulating blocks, substan-
tially as-deseribed. .

5. In combination with a suitable mast
or upright, an antenna-supporting device
hoop or band 25,

or tension i

and held in common plane.

put electrically

70
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? N
adapted to encivcle the .mast and to move

~freely up and down thereon ; hangers leosely

jolnted to said bind; a lower hoop or bant
H to which the lower ends of said hangers
ave likewise loosely jointed; segmental in-
sulating blocks as 46, having their inner
and outer faces circumferentially grooved,
and having the band 44 seated in their in-
ner grooves; a sectional band 45 encireling
the insnlating biocks, seated in the outer
grooves thereof, and provided at the ends
of each section with ears; strain insulators
having their perforated ends introduced be-
tween proximate ears of the sectional band;
and Dbolts passing through said ears, and
serving both to contract the sectignal band
and ‘to connect the strain insulators there-
with, . o
S 6. In combination with g suitable mast
or upright. an antenfia-support bodily ad-
justabie up and down thereon, and provided
with sheaves or pulleys; a plarality of an-
tenna units, each provided with g straining
or fension rope, each of said ropes passing
about one or another pulley of the support-
ing device and thence to a convenient point
&t or near the ground, for manipulation ;
guys connected each te one or anothew of
the antenna units and suitably anchored;
and means for bodily raising and lowering

the antenna support; whereby the ssversl
antenns units may be simulthnecusly raised

and lowered to stress or to slacken' them, .

and each such unit may be independently

‘stressed or slackened.

7. In combihation with an antenna for

35

etheric transmission systems, a capacity or

counterpoise consisting of Jseparate rail
sections; independent conductors passing
from separate rail sections to independent
electric contact studs; and a contact-member

- electrically connected with the antenna, and

adapted to- make contact at will with any
one or more of the contact-studs, and there-
by to place said antenna in electrical con-
nection with any or ali of the 1ail sections.

8. In an etheric transmission apparatus,
the combination of an antenna; a railway
track; and means for connecting a length or
section of said track with the antennae as a
counterpoise or capacity, the antenns and

. the connected track section both extending
‘1n the general direction of g line connecting
the points between which transmission is to

be effected. , » .
FREDERICK HOYER MILLENER.

. Witnesses:
. Cuaruns P. Ross,
. d. M. Prrorsen,

Uoples of thin patent may be obtained for five cenis each, by addressing the “Commissioner of Patenis,
Washington, D. 8.7 :
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