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RADIO LORE FOR NOVICE AND E

Tubes Are Principal Factor of

““Erratic Deterioration’’ in Set

When Bulbs No Longer Agiee Upon Mutual Points of-

Oscillation They Should

be Tested at High, Low :

and Medium F requency and Re-Matched

BY FRANK O. YOGAN

1 teel somewhat in the humor of a’ per-
son who has passed by innumerable pleas
for charitable helps and who Is suddenly
moved by one so poignant and deserving
that one simply has to glve, Almost every
reader has experienced this. It seems that
the last weck has been selected as an of-
ficlal one during which many sets agreed
to stop work. I have had my attention
directed to more '‘bum radios' recently
than ever before. .

Ot course, it is true that a tube is a
tube, but what is inside of the tube has
a lot to do with our sets. Certainly, con-
‘ densers, rheostats, wires and all those
things do help to make recelvers work,
put the heart of the whole business is the
tube. '

We too often take for granted that the
tubrs are all right and they are seldon
thought of being the vital factors that
they are in a radlo set. Tubes seem, so
’far. to be the only element in a receiver
to which few have had the nerve to apply
the “lo-loss’ probe. ‘We tinker with this,
that and the other thing in a set, but the
“nsides’” of & vacuum tube have us

s'gtopped.”
iWhat stops us? That Is something we
can only answer with a smile. Think

how we go after everything eclse in the
set, fool with it, poke into the plates of
the condensers, stab this and that with
screw drivers, etc., but the tiny thin glass
wall over the vacuum tube absolutely pro-
tects it . .

1 do not think that there is In exlistence
a fan who purposely has cver stuck any-
thing into the vitals of a tube. I am glad
about this and so are you. The Insides
of a vacuum tube present factors in radio
circuits no more pecullar than our colls
and condensers, yet how decently we let
them alone. We let them alone because
they come to ug all assembled and scaled
in behind a wall of glass—and how zeal-
ously they have maintained their mys-
terfes!

Tube elements are delicate, to be sure,
and they can fail just ag any other part
of a recelver. That's the point—they often
fail “in part,’”” not wholly, and then they
have us guessing. ‘Dead’ tubes provide
thelr own obscqules, but those that are
more or less ‘diseased’’ and linger on
are the ones which perplex us, It is dif-
fcult, indeed, for the broadcast listener
quickly to detect the partial fallure of &
tube. ’

Many tubes that light up just as good
as the first time we used them probably
are as dead as doornails, from a radlo
standpoint! \

You and I have listened to many a story
of how well a set worked when it was
first purchased and how its efficlency hes
gradually lessened unti} now—*oh, well,
thero's something wrong with it; it isn't
as good as it used to be!”

Thero are two angles to the conditioa
just outlined. The listener frequently mis-
takes over-cnthusiasm for super-perform-
ance. Atfer a while ‘‘cnthusiasm’ coois
down to a “normalcy’’ and the set is
blamed. Understand, the set may be Jjust
as good a3 tho day it was bought, but
we, in time, Nind ourselves and judge per-
formance with more placid minds and less
emoticr. That's the first angle. .

Now the second angle is really a serlous
one; it deals with no myths but facts.
Radlo sets actually do deterlorate. The
gradual deterloration can work out alonz
many dlfferent lines. For instance, resist-
ances will frequently age. Fixed ‘resist-
ances that are made from carbon powders
mixed with binder pastes, unless sealed In
tubes away from atmospheric changes,
will often crystalize.

Condenser plates will oxldize, ssoldered
joints will crystallize, heat in the cabinet
will warp parts out of alisnment; any
number of such trifies could be mentlonea.
They are small, {ndividually, but they hhve
a cumulative effect just the samc. .

Getting back to tubes, they are prin-
cipal factor of «erratic -deterforation’ 1in
& receiver. Tubes probably give more trou-
ble than anything else concerned with the
sct. Accepting this as a fact, how is the
fan or listener to know wherein the trou-
ble really lles? The disappointment is, he
veunally cannot tell what is the matter.
As time. goes on this condition will no
doubt be remedied through the establish-
ment of proper tube service stations.

The root of the evil is that all of the
tubes in a multitube receiver do not age
exactly alike or at the same rate of time
frnterval, This ralses havoc, for, remem-

ber, all the tubes may still light up and
the recelver may still function, but with
marked reduction in efficiency. This situ-
ation has puzzled -and still is puzzling
many fans. Putting in new. batteries.or,
fre fact, putting in new tubes will fre-
quently fall to restore the receptive power
of the sét. o

+ You say that's quecer, but I must tell
You the rest of the story. In seeking to
improve the set the operator is likely:to
replace the suspected tube or‘tubes with
others cqually as poor as the one removed,
or, again, the new tube or tubes probably
will not work well in' company with those
remaining in the set. There Is a serious
fault here, and after we focus attention
on the fault we will discuss the remedy.

Take the case of a neutrodyne or a ‘‘su-
perhet,’”” or, in fact, any receiver whose
efficiency is based in onec way or another
on dellcately-balanced interstage coup-
lings. The design of these circults pre-
sumes that the tubes used will have char-
acteristics of certain magnitude. When
the receivers are used with tubes pos-
sessing nearly these qualities they work
beautifully, ol

‘Then,, some fine day, one of the many
tubes in the set gets ‘‘electrically tired”’
and begins to loat on the job—it no longer
keeps up with the rest of its mates. The
fan may reason this out and buy a new
tube, replacing the ono he doubts, only to
find that no improvement results. It is
very annoying I'll agree with you. If,
after fussing around with- several tubes
the set stfll doesn't get back to normal
performance this is what will likely hao-
pen—some dealer is due to have a set re-
turned to him. And why? All because
the tubes “‘got out of step.”

You see, when the first tube falled it
started sort of a ‘family row' among
the other tubes and they could no longer
agree upon mutual points of oscillation.
This ‘‘row business’’ i{s costly and demor-
alizing, whether tubes or people are con-
cerned, and, when it happens, good-by
efticlency. When one tube pulls best at
300 metres and some other one pulls best
at 500 metres one can readily see that
team work in the recelver has ‘‘sone to
pot."’

How can it be corrected? Well, this
matter really involves laboratory work,
but the beauty of it all is, however,
that the test required can be easily per-
formed away from the Jaboratory sim-
Pply by using the proper instruments and
a little common sense.

Some dealers in the past, and probably
some are atill doing it, pass out to the
purchaser tubes which they claim are
“tested.”” Tested for what? That Is tae
question! A tube may be tested .fgr Its
plate-current conductivity at various plate
voltages, and it is not unusual-{p be
able to select several from even a small
lot in which this factor wlll be nearly
similar. .
> But in a radio circuit the tube has to
do vastly more than pass just so much
pla®e current at certain voltages. A
tube should ba tested*for oscillation qual-
ities In an oscillation circuit. This is the
real test and one too seldom made. Tubes
to be used In multitube sets should al-
ways be ‘‘matched’ in consequence of
tests made for oscillatlon at a higa, low
and medlum frequency within the broad-
cast band. The advent of multitube aets is
certainly hastening the day when this
method of testing will become common
practice and the problem, as far as tubes
are concerned, will not be' solved for the
listener until it {s employed.

As tho, efficiency of tubes vary In the
‘process of usage we find. that some very
interesting things happen.
tubes may start. off with nearly. similar
oscillation characteristics; that s, they
may be ‘well matched. - As an example,.
take three 201-A. tubes In a neutrodyne.
These tubes should show nearly similar

least. three different points of frequency.
It tést shows that they’ do little trouble
will be , experfenced in noutralizing the
set In which they are used. .If, however,
two- of the tubes ‘“‘match up”” and.the
third one {s found to be'a poor oscillator
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The Only Way to
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Keep Him Away From the Set
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at, say, 200 metres, it will be almost im-
possible to keep the set in which ‘the
comhination is used stable in operatfon.

The aggravating condition mentioned
would, of course, be greatly magnified in
the case"of a set using six, elght or 10
tubes. The problem of matching tubes does
not affect the audlo stages so much—it's
In the radio steps that the trouble 'be-
comes particularly pronounced and hard
to handle. i

Tubeg which vary greatly as to common
points of osclllation will not give proper
performance in a super-heterodyne. Ex-
peitmenters well know this and fans
should should take the matter into ac-
count. ’

Out of a group of 201-A fubes lying
about the laboratory here, eight have been
picked at random to test as a dpmonstra-
tion concerning oscillation abllify. Bear
in mind that this test is totally.apart
from showing what plate current the tubes
will pass. It i{s a test to show what the
tube will do when used with high-fre-
quency currents equal in value to the fre-
quencles of the corresponding wave lengtas
in actual reception. ' . . :

The values givén in the table were taken
from the instruments when the tubes were
subjected to exactly five volts D,C. across
their fillaments and when the plate po-
tentlal was fixed at 45 volts,

* Reference to the schedule will show the
fan how the characteristics of tubes picked
‘at random really vary. If tubes num-

o )
bered 1, 3 and 4 were placed in a radfo-’
frequency amplifier’ having .capacitance
stabllizers, one can readily im&ne tne
results. The consequence is that at 300
metres the set cannot be neutralized.

Now, turn from this to a combination

of tubes numbered 1, 3 and’.8..When|"

these were used stability of operation was
maintained even down to 222 metrés. A
radio friend once sald to me that there
are only two kinds of radios, “those that
oscillate,and those that don't,”” to which
I saall add, ‘“‘tubes that do, and don’t!"”
Fan§ must not take too much for grant-
cd about tube performance. Remembér
that the elements inside of a vacuum tube
are scparate parts of a recelver circuit
in fhat same sense that coils and con-

densers are, only, in the case of a tube,’

the parts are definitely assembled and ar-
ranged to maintain their very.delicate ad-
Justment. X
The parts and thelr adjustments, how-
evilj'. are m;‘t ‘“‘eternally fixed,’’ but are

subject to change. o -y
£
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WOODWORK OF ALL KINDS
PAT'I‘EI'!N: AND MODEL MAKING
J. M. Baker Pattern Co.
114, W. Exchange S§t. Union 5532
. Corner of Mathewson St. v
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Marshall & Co.

R-A-D-1-0 Exclusively

94 DORRANCE STREET

Opp. Narragumsett Hotel

Auto Number Frames
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Of the Better Kind
We can give you real values in
most any size. They ‘are all

standard makes, and priced from.

$1.50 up. .
It will pay you to look .them
over. TIRE DEPT.

PUGH BROS. CO.

53 Mathewson Street

~ AUTOMOBILES
PAINTED

HIGH-CLASS WORK -
At Most Reasonable Prices

There is a great advantage im hav-
ing a car look its best, ' c
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“Job,

Automobile Lacquering

New appealing individual color with
satin finish that sets your car apart
from the old time paint and varnish

-

This finish is easy to care for—wipe
off the dirt with a cloth and polish
—no messing up on _the wash stand.

‘Place your car with us now—our
guaranteo is to satisty.

'Rhode'lslandiRiig Works |

Rear 168 Harrison St.

I'hone (:iu.spt'n #2306,

Substitute For

That's a recommendation that

. It's an' honest job, this Star.

leader. .

of ‘all the years. 209 more pow

of gas—20,000 miles on a set of
. —big labor saving if parts ever

Star Car Prices
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53 MATHEWSO

- !
\ gl
Ny~

THE ONLY REAL

The Star is the only light car that can fill the place of a
hea\ficr expensive car and it does this to perfection.

sincerely desirous of driving the best light car.

. class—It outperforms most sixes—It looks, rides and runs like
;  expensive machimes. Such specifications as the Famous mil-
lion dollar best Continental meotor ever built, with bore 33§
inches—stroke 414 inches, makes the car tle outstanding

It is the one shining example of ‘light car betterment ‘out

.- Feats of economy at all stages—25 to 30 miles on a gallon

GIVE IT -AN HONEST TRYOUT

CALL, TELEPHONE OR WRITE

OPEN EYENINGS
Established 31 Years

Oldest ‘and Largest Automobile Denlers in R, 1,
Tel. Gaspee 7420-7421-7422—Tnlon 7153 L.

PAWTUCKET BRANCH! 065 Exchange St.—Tel. Pawt, 4014

i
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a Heavy Car

gets a hearing from anyone

It eclipses cars in the $1000

er than the average light cars.

tires—easiest serviced light car
netd reolacement, ete.

$540 0 $820

Fadtqry) .

Co.
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SCHEDULE

Cycles in Radlo-Frequencles

Tubes .000,000 760,000 590,000
No. Milllamperes of Curren
1 438 58 5
2 46 b3 66°
3 - 36 40 53
4 23 28 19
5 48 58 - 5
(3 40 57 73
o 49 5 8
L8 4T B8

No 'special remark Is directed to the

actual numerical. values shown in the
foregoing .schedule, but the attention of
the fan should centre In the fact that
for- certain:tubes In the list the values of
current for respective frequencies are very
similar. R e :

REFLEXING MADE PLAIN.
Smith had reached the point where he

}could look over a wiring .diagram of a re-

colving set and sce something besides
lines, ‘but when he purchased a 'oookrpl
of hook-ups for reflex sets he found him-
selt just' about where Smith, Jr., would
be with a calculus text book. )
“I looked into this reflexing business,”
he explained, “because I imagined it was

‘{one of the simplest arrangements in radio.

I\:ve' 2’ friend at the officc who always tells
me that if T had a reflex set I wouldn't
have to have so many tubes., And he

even simplifies reception by using a loop
eerial exclusively. He says halt of my
equipment is unnecessary, and that by

tube do the work of two.’”
‘‘That’s true, but your friend Isn’t much

pensation,” I replied. “Water power s
far simpler than power generated by burn-
ing fuel, but you've got to have a suitable
dam or a waterfall. Those tiny engines
that run the forgign automobiles are very
economical but owners have to put up
with a lot of gear shifting. It's the same
with radio. The reflex idea is excellent,
but it's complicated. Reflex sets are ex-
tremely sensitive, but thelr very sensi-
tiveness 1s often a handicap. For local
stations it is necessary to operate them
on a loop so as to take advantage of
the directional effect, but you would not
like to sce a loop in the living reom when
it {s possible to have a radio set that
looks like a plece of furniture.

“So much for the disadvantages. I have
seen reflex sets of the simplest sort per-
form some splendid work because of their
extreme sensitiveness, and you must rec-
ognize that they are more economical than
many sets which require twice as many
tubes for the same results. And you must
also recognize their value as self-contain-
ing sets, since 'some of them dg not need
anything but dry batteries -and the loop.
No' ground ‘connection is required. Every-
thing is rather compact. Naturally, these
‘features are highly desirable in many
cases. . .

“I think yol're a little confused over
these hook-ups because you've got. reflex-
ing mixed up with the regenerative idea.

circuit of the detector -1s fed back to the
grid of the detector tube so as to increase
the strength of the incoming signals and
thus iInorease the corresponding signals
in the plate circuit, which is affected pro-
 portionally. In the reflexing process, how-
ever, the idga is simply to use the same
tubes for radio and audio frequency am-
plification.” o

Smith .admitted that all this sounded
simple enough but pointed to the compli-
cated dlagrams and asked wherein they
suggested any such simplicity. The trouble

““was that he was looking at a two-tube

means of the refiex idea one car make one |

of a hand for considering the law of com- |

In the latter, the output from the plate ,.

reflex hook-up employing a fixed crystal
detector. This provided for.two stages of
radio frequency amplification and two of
audio, making the set the equivalent of a
ncutrodyne which employs fiva tuhes.

There was only one thing to do, and
that was to-laok up a: diagram of the
simplest reflex set—ea single-tube reflex
rcceiver employg ,a’ -qrystal detector.
Here, however; it wds necessary to di-
grcss . moment to - explalw why . crystal
.detectors are usually preferred in reflexes.
Because there {s such intensive use mrade
of the tubes in a reflex set, the quieter
detector ‘is the better. Crystals, belns
quiet in operation, are accordingly pre-
ferred. ) .
. What worrled Smith most with the sin-
gle-tube teflex diagram was that the audlc
frequency process seemed to comse frst,
Judging.from the odd position of the car-
phones.” Smith had been accustomed tc
seeing the earphones in the plate clrcuit
or at least beyond the detector.:

“Reflexing is, a simple enougy process,”
T told him, ‘‘but the method of arranging
the variousiunits is ingenious, What you
really do in thé simplest reflex set is tc
pass the tuned radio frequency  cur-
‘rent through the tube as an amplifier
Thén you pass it through a radle fre-
quency transformer, through the crystal
detector and then through an audio trans
former. The current is then pulsating dl.
rect current instead of altermating, anc
you pass it back through the tubs.  The
phones are placed between the plate of
the tube and the radio frequency "trans-
former. . In this position they zeem to be
on the radio frequency side of the de-
tector, and in reality they are, but if you
follow through the transformers. and the
detector and then back through the tubc
again you'll seec that they are Jjust- about
where you would expect them. They're
right in a direct circuit with the ‘B’ bat-
tery and the plate of the tubs despiic
their unique arrangement.” .

Smith went home to his radio set thal
evening , with considerably mova respec
for the men who originally thought out
all-this, and he began to understand whs
the true radio fan wants to bulld a se
of his own, even if he has a manufacturec
one. .

(Copyright, 1825, by the Ullman  Feature
. . Service.)

Building Costs to Be Cut Down,

The general Introduction of: electri
welding promises to be the means of re
ducing bullding costs. The parts of stee
building are now riveted together an
much care' s expended in getting the rive
holes to' register accurately as they mus
do, but with arc welding this is no
called for ‘and the weld has many othe
advantages over ‘the older .form. Th
strength of the weld is equal to that o
the parts welded, the weld is- imperviow
to the action of oil or water and the cos
;)t welding is three-fourths that of rivet
ng. ST T
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. Clleve‘landjSix beauty
' -smart Duco finish, and full balloon tires.

~ Cleveland Six comfort—four wide doors; and
a spacious, luxuriously upholstered interior. -
" Cleveland Six economy, durabili
ience—provided only by the
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CLEVELAND AUTOMOBILE COMPANY

~ “One-Shot” Lubrication System

(Licensed under Bowen Preducts Corp. patents.)

| With this exclusive high-ptessure.s?yé'térﬁ,f
- 1 simply step on the plunger and every moving part
! is flushed clean with new live lubricant.

Buy on a basis of comparison; arid~~thisf'is:; the
closed car you will own! See it today.

£ o. b. Cleveland

1 e e S

. Quality Sixes from %895 to 51725 -

. Bush Motor Company
WOOD AVE.PROVIDENCE, R. L
.+ Tel, Broad 6877 - -~

14

‘e

" _'This New 4-Door Sedan—$1195 .
| r HOUSANbS'ﬁave p;efei'réjd thzs fiétw Cleve-

: Sedanito any two-door—or even
" . four-door—closed car built: .

Cleveland Six quality—and the smoothest, snap=

piest, and most agile six-cylinder motor you ever .

— graceful rakish .lines, .

ty, and

D SIX

convens

R,

‘Touring:

L

Q

CLEVELAND




<

A o A £ 55 Rt s e A

10

14 »

* THE PROVIDENCE SUNDAY JOURNAL, -JUNE 21, 1925.

L

D

USE OF PROPER
ANTENNA URGED

Should be Planned with Same
Care Given Receiver.

Proper Dalance Betswween Recelver

and Aerinl lleunlls in General

Improvement in Opcratlon an'd

Places New Statlons Within Easy
.

Reach.

BY BRAINARD FOOTE.

When we bulll a radio recelver we
take for graﬁcd' th'\(it will work with
any ordinary 'ngenna without any fur-
ther adjustm¥mts. Ve provida an- an-
tenna binding post nnd hook the lead-in
to it with no thought as to the proper
relationship between that particalar aertal
and that particular receiving set.

As g result our receiver does one of
three distinct things:’

First. - 1t works well,

Second. Tuning is extremcly
with no velume.

sharp,

with

Third. Tuning is poor, strong
volume. .
In additlon to these we often notice

that the set has a ‘‘dead spol' down in
the lower wave-length region. Perhaps
stations hetween 250 and 300 metres come
in “all jumbled up’” and without satis-
factory strength., Or, as is more com-
mon, we learn that stations below a cer-
tain wave length aren't received at all,

To remedy the situation there are two
problems confronting us, both of which
must be solved before the receiver will
perform with full success and will covar
the broadcast wave-lengtl. band with uni-
formity. These are:

First, To get the
length to bhe received,

Sccond. To arrive at the maximum de-
gree of coupling between aerfal and set
at shich volume is good and selectivity
satisfactory.

There are two methods by which the
antenna s coupled to the reecclving cir-
cuit. One of these involves what is
termed a ‘‘coupling coil.” This is mere-
ly a small coil of wire, ususlly between
eight and 15 turns of about a three-inch
dlameter core, inserted between tie jead-
In and the ground wire and placed along-
side of the grid coil of the reecelving
tube.

In the other method of coupling, the
principle is the same, although the aerial
*ix merely connected to a tap on the grid
coll. This Iatter scheme is convenient
inasmuch as it obviates the necessity for
winding an extra coupling coil and thus
saves labor and space.

The tap method is shown in Figure 1.
The grid coil is the entire winding and
Is a part of the grid circult shown by
the arrow Y. Tart of the coil is used
both as the entire antenna coupling wind-
ing and as a part of the grid coil.

Now for the antenna wave length.
The wave length is dependent upon the
length of the acrial, its height from the
ground, the number of turns included-in
the antenna coupling winding and the
length of the ground Jead. To prevant
upsets in the recelving set, the wave
length of the antenna circuit should be
about 200 metres or less. In cascs where
¢ isn’t practicable to attain such a low
“natural’’ as this, 5 serles condenser may

“natural’”’ wave

L — GROUND AN
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be inserted” in the lead-In to los\cr the
wave length.

Assume that the nntenna circult “\Z"
of Figure 1 has a natural wave length
of 231 metres. Suppose we try to receive
Station WTAX of Streator, Ill., operating
on that wave length. As soon as we
endeavor to tune the grid circuit.to that
wave length and increase regencration
by advancing the tickler coupling, we dis-
cover that we cannot make the receiver
oscillate at all.

However, with the tickler coil station-
ary we note that the receiver oscillates
as the grid circuit is tuned to wave
lengths above and below 231 metres.
Right at the ‘“‘dead spot” the absorption
of cnergy by the antenna is so great that
there is not enough power left in the
plate ciréuit to make the tube ‘oscillate.’

Much the same thing is true with a
tuned radio frequency circuit, such as a
neutrodyne., Using radlo-frequency tuned
transformers, wound for fairly uniform
sensitivity over the broadcast range, the
sensitivity Is very poor near and at the
antenna’s natural wave length and the
“mutual inductance' effect between the
two tuned circuits—antenna and grid—
renders accurate wave length settings al-
most Impossible to obtain,

Take the same circuit,” however, and
insert a small fixed condenser In serfes
with tli% lead-in, of .0005, .00035 or what-
cver cupacity {s found necessary, and im-
niediately the tuning Is cleared up and
the desired stations found with as much
case as at any other polnt on the dlals
Ixcept in extreme cases, either a 000-.,
mfd. or .0005 mfd. fixed condenser solves
the wave-lenth problem. If you have a
spare varluble condenser this may be
used and left set at the proper value.

It should be borne in mind, neyerthe-
less, that it is far better to use an an-
tenna having a natural wave length of
about 200 metres than to reduce that of
a longer one by fixed condensers. For
this reason the aerial should be high,
rather than excessively long, and an
aerial 50 fecet long, but 50 feet high will
perform with far more all-around qnti%-
fc;ction thun one 100 feet long and 23 foet
high

To kecp the natural period as low ag
possible, the aerial should be elevated
a3 high as can be above near-by objects
like buildings, roofs, chimneys, smoké-
stacks and metal structures of all sorts.
Moreover, on its way down to the leai-
in bushing, the lead-in wire should be

Fig3

far out from the wall, four to six feet
away from it, if this is practicable.

The degree of coupling best for each
installation depends upon the nature cof
the circuit to some extent, but in larger
megsure upon the size of the aerial sys-
tem. Hence, a receiver affected by over-
sharpness or overbroadness of tuning and
having & dead spot can be. remedied
usually by alterations not only in the
aerial's dlmensions, but also in  the
coupling. .

‘A useful method of providing varia-
tions in the coupling is given in Figure
2, The grid coil is rewound with the
same number of total turns origlnally
criployed in the set, but having several
“taps’ taken out. Tapped at the fifth,
the 10th and the 15th turn, a grid coil
may be coupled properly to practically
any antenna, large or small. .

\Where interference between broadcast-
ing stations is experienced, there is-too
much coupling, and a reduction of the
rumber of turns in the coupling vortion
of the grid coil will remedy the trouble.
But, with a smaller aerial, where volume
15 poor and selectivily very pronounced,
more turns should be cut in.

The tap may be easily made by form-
ing a little loop in the wire as the coil
is wound and twisting it securely. Corm-
tact may be made to the tap by means
of a spring clip, to which the wire from
the antenna binding ‘post is attached. See
Figure 3.

A proper balance between antenna. and
set always results in a  gencral all-
around improvement in the operation of
the receiving set and at the same time
places a worthwhile number of new
broadcasting stations within easy reach.
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[ ICECEELED

RADIC PROGRAMMES |

What will undoubtedly be the final radio
address by President Coolidge until after
he returns from his vacation wili be put
on the air by Statlon WJAR to-morrow
evening at 8:30 o'clock. The occitsion
will be a meeting of the Bureau of the
Dudget in Washington, The programme
by “Roxy and His Gang” will be cut
short this evening for a concert to be
riven by CGoldman’s Band in New York
which will be broadcast by seven sta-
tions, including WJAR. The band concert
will be a regular Sunday evening feature
in place of the organ recital. WEAN an-
nounces a varitd nusical programme for
the week, including the usual church serv-
ices and afternoon concert to-day.

WEAN, THE SHEPARD STORES
(230 METRES)
TO-DAY
m.—Service
Street

10:45 a.
Mathewson
Church,

1:30 p. m.—Concert, Yoeng's Oxchectra.
reluyed from Station WN.AC.

7:30 p. m.—Service broadeast
Grace Church, *

MONDAY.

11:55 a. m.—Time signals.

12:00 m.—Shepard Colonial

broadcast from
Methodist  Ispiscopal

from

Qﬁccrt Qr-

chestra.
12:10 p. m.—Organ and plano duets by
Alvan  Winslow, organist; F¥Frank Jo,

Strecter, pianist.

12:30 p. m.—DMusical programme,

4:00 p. m,—Musical programme.

4:35 p. m.—Tenor solos by Robert I
Cuase, Dennis O'Connell, accompanist,

6:30 p. m—WNAC dinner dance, Billy
MeceBride's Beacheroft Orchestra, relayed
from WXNAC,

7:35 p. m.—Concert broadcast from Cop-
ley-Plaza lotel, Copley-Plaza Orchestra,
relayed from WNAC.

S:00 p. m.—~Emily Smith, cnntmlto solo-
fst and assisting artists, relayed from
WNAC. .

5:30 p. m—~—Programme to be announced,

9:00 p. m.—Dance musie, Pippin Lee's
ladies’ -orchestra, relayed from WXN.AC,

« 9:30 p. m.—Joe Beal and his entertain-
ers, relayed from WXN.AC.
TUESDAY., AV

11:55 a. m.—Time signals.,

12:00 m.—Shepard Colonfal Concest Or-
chestra.

12:10 p. m.~—Weather report.

12:13 p. m.—~Musical programme.

4:00 p. m.~Muslcal programme.

4:30 p. m.—1Jome Service talks by Miss
Gladys L. Peckham,

4:45 p. m.—Continuation of musical pro-
gramme.

6:50 p. m.—WIEAN dinner dance, Shep-
ard Colonial Orchestra.

6:45 p. m.—Irving: Crocker, singer,

§:00 p. m.—Talk, relaycd from YWNAC.

§:10 p. m.—Orchestra, x'cluyc«g/ from

WEDNESDAY,

WN.AC
11:35 a, m—Time signals. C\)

12:00 m.—Shepard Colonial Concert Or-

Chf‘stl(l

12:10 p. m.—Weather report.

12:15 p. m. —“I“mcen Minutes of \lusic
Appreciation.’

$:00 p. m.—DMuslcal programme.

.50 p. m.—Dinner concert by Schrafft
Lnsemble, relayed from WNAC.

T 00 po m.--WNAC dinner Jdance, broad-
east from Suepard Colonial Restaurant,
Shepard Calontal Orchestra,

>

& 00 poome--Pregranume to be announced,

a

S:15 p. m.—Talk,
of Foods."

9:30 p. m.—Dance music by Rhodes Or-
cliestra, direction Charles E. Cu verwell,
broadcass from Rhodes-on- the— awtuxct.

TIHHIURSDAY. r\./
T 11:55 a. m.—Time signals.

12 OD m.—Shepard Colonial - Orchestra,
Harold ShetVers, director,

12:10 p. m.—Weather report.

12:15 p, m.—Muslcal programme,

4:00 p. m.—Programme to be announcer.

4:30 p. m.—}ome service talks by Miss
Gladys I.. Peckham. !

6:30 p. m.—\WEAN dinner d')nce' “Lar
Potter’s Orchestra,”

6:43 p. m.—Piano duets by Mls.
stone and Mrs. Parsons.

Silent night. . /\Q

' . FRIDAY

11:55 a. m.—Time signals, “

12:00 m.~—Shepard  Colonial
Orchestra.

12:10 p. m. -—-‘Weqther report.

]" 15 p. m~—WIEAN Noonday Club.

4:00 p. m.—Programme to be announced.

6:30 p. m.—~WISAN dinner dance, Shop-
ard Colonfal Orchestra, Iarold Sheffers,

“Home DIreservation

Red-

Concert

director. .
8:00 p. m.—Musical programme
. SATURDAY [\
11:55 a. m,—Time signals. N

1” 00 m —Shdpard
Orchestra.

12:10 p. my— Weather report:

12:15°p. m. -—-“Fltteen Minutes of Muslc
Apprcciatlon *

4:00 p. m.—Programme to be announced.

6:30 p. m—WIEAN dinner dance, Shep-
ard Colonial Orchestra, Harold Sheffers,
director.

8:00 p. m.—Ole

Colonlal

=

Plantation Concert;

-Going - Away |
This Summer'-’

You Can Choose
a Suitable Place
for Your Vacation
from the
Resort
Adverttsmg Columns
of
THE
PROVIDENCE
JOURNAL

Sundays, Tuesdays and Thursdays

i)
spirituals

Voo (306 METRES)

Concert

and old Southern .melodles,
staged and directed Virginia Hardy of
North Carolina; musical director, Cha.rlcs
Johnson of Cambridge, Mass.

10:00 p. m.—Dance musice broadeast
from Copley Plaza Hotel, Copley Plaza
Orchestra, direction W. Edward Boyle;
popular songs, Irving Crocker and George
Ro"ers. relayed from WNAC. :

WJAR, THE OUTLET CO.

TO-DAY . -

7:20 p. m.—Musical programme by Roxy
and His Gang, direct from the Capitol
Theatre, New York city, by courtesy of
the Capitol Theatre management' and S.
L. Rothafel (Roxy). The first part of
the programme -will be taken.from the
sage of the theatre and will consist of
music by the featured artists and the
Capitol Grand Orchestra. The second part
of the programme will conslst of a special
presentatfon by Mr. “Rothafel of vocal
and instrumental artists direct from the
broadcasting studio in the theatre. |

8:30 p. m.—Goldman band concert, 'Ed-
win Franko Goldman, conductor, direct
rfom the Hall of Famc, New York city.
Soloist, Helena Marsh, contralto.

MONDAY .
10:00 a. m.—Housewives’ Radio Ex-
change. A department conducted by Mrs.
Wood on all matters of household inter-
est.
1:05 p. m. -—'I‘win Elm. Orchestra, under
the direction of Joseph McNamara.
7:15 p. m.—Berry Spring Dance Hour.”
8:30 p. m.—Regular meeting of the BRu-
reau of the Budget (the business organize,-
tion of the Government) direct from Con-
tinental Memorial Hall, Washington, D. C.
Addresses by Calvin Coolidge, President
of the United States, and General Lord,
Director ‘of the Bureau of the Budget.
Music by the United States Marine Band,
Captain Willlam Santelmann, director.

10:00 p. m.—Invisible choir of Wash-
ington relayed from the Continental

Memorial Hall, Washington, D. C.

TUESDAY

1:05 p. m.—Providence-Biltmore Con-
cert Orchestra, under the direction of
Erwin White, relayed from the dining
room of the grovidence-Blitmore Hotel.

7:30 p. m.—Troubador Male.Quartet.

+8:00 p. m.—George L. Miner, speaking
under the ausplces of the Providence Safe-
ty Council. Subject, *‘Traffic Problems.”

8:30 p. m.—Gold Dust Twins, relayed
from the New York city studio.

9:009p. m. —“Iveready Hour.”’

WEDNESDAY. -

+10:00 &. m.—Housewives Radio Ex-
change. A department conducted by Mrs.
Wood on all matters of -household interest,

1:05 p. m.—Studio programme.

7:30 p. m.—A.! Russ Patterson and His

/
Buying More, We Buy for Less;
Selling More, We Sell for Less
2 .

“161 \’VASHIINGTON ST.
Corner Beverly St. =~

Opposite Snow Street
VAGATIONISTS’

SALE

CONTINUED

PRICES SLASHED
TO THE BONE

We Carry a Complete‘Llne of

AUTO
“ACCESSORIES

Tires — Tubes — Oils —
Greases — Repair  Parts
for Fords—Rims and Rim
Parts—RADIO and Radio
Parts at . Lowest cyt

Prices.
A Few Illustrative Prices:

Natjonally Known ss 99
K [ ]

30x3%¢ Cord Tires.

Honeycomb Radalators ror Fords,

all Brass and $7.93

Guaraateed

Fenders for Fordn.

full set of 4

Alrmastr Dry

Celly, Sale DPrice

Genuine Afrmastr or

Radiotron Tubes .

Nun-Bet-cr

Tubes ......cc00.

The RIGHT ll-rgnin, in ¢ the

RIGIHT Place, jx on the RIGHT

side of \Washington Street,
OPYOSITE SNOW ST,

Masters of the Road and Air

IT IS DIFFERENT

DR S AR Sr——
- S G
- e ———  ————— | ——————— -

in time”’

15 Cedar Street .

Save a Big Roofing Bill Later On

If your roof has started to go take the proverbial “stitch
with these money-saving Barrett Specialties:
Barrett Liguid Elastigum. A coating of this’ compound

(heavy, waterproofing material and asbestos ﬁbrcs) makes
old roofs lastingly storm-proof.

i , Barrett Plastic Elastigutn, the “waterproofing cement of a

hundred uses,” stops roof-leaks—repairs flashings, gutters,

| m‘ "
| ﬂ |
. i
| | l |
. o
.~
| ln

etc.—and sticks tenaciously to any surface.

ELASTIGUMS’

We heartily recommend Barrett Elastlgums They
come ready for use, are easxly applied, and are low
in cost. And when it’s a question of roofs ask us.

THE GUARANTEE ROOFING CO

Sheet Metal Work and Roofing
’Phone Number Union 6410-W

Artists direct from the New York stud[o.

8:00 p. m.—Concert by the United
States Navy Band under the direction of.
Lieut. Charles Denter, ‘dlrect trom Wash-
ington, D. C.

g Oo'p. —Mozart, String Qunrtet as-
sisted by Ma.bel Corlew, soprano, and
Rni'mond Hunter, baritone..

TKUBBDAY
1 :05 p. m.~—Studio programme.

8:00 p. m.—Willlam G.- Usher, baritone,'

and Edward C.-Boulay, painist. 8
8:15 p. m.—Elton A, Cook, bass sololst,
accompanied by Miss Gladys E.-A. Smith,

Goulin Pouliot, sopraro,
Joseffy Chase, pianist. -
9:00 p. m—“Atwa.ter—hent Radio Ar-
tists,”
"40:00 p. m.—The Sllvertovm Cord Or-
chestra under the direction of Joseph
I\necht. . )
‘FRIDAY.
10 :00 a. m.—Housewives Radlo Ex-
change.
‘Wood on ali 'matters of household interest.
'1:05 p. m.—The Woodstock Orchestra
under the direction of Martin.J. Casey.
6:00 p. m.—Twin Elm Orchestra ‘under
the dlrectlon of Joseph McNamara.
7:00 p. m.—Miss Margaret Reld, chil-
dren's librarian, Elmwood Public Library.
7:30 p. m.—Programme under the direc-
tion of the V. F. W,
9:00 p. m.—Maine Creamcry hour
11:00 p. m.—Providence Biltmore Hotel

orfunﬁg s

P Knock:

Fr"ankness Wins

Candor is the Stcrling mark of
character.

It's a combination of honesty,
sincerity and openness. It means
that your true self stands re-
vealed. It's a sign of health in
your personality.

When you refuse to twist facts
and motives, you make progress-
in business and friends in every-
day life] Frankness builds your
character and your reputation at
the same time.

e ¢ o o i
Certainly the honesty .of the

little classified Ads have a lot to
.do with their popularity. .

8:35 p. m.—Joint recital by Mme. Agnes:
and Gertrude .

A de'partment conducted by Mrs..

Dance Orchestra under the direction of
Erwin White, rcluycd from the dining
room of the Providtince Biltmore Hotel.

. SATURDAY.
1:0% p. m.2-Studfo programme, -
"'Silent night.

—

WDWF, DUTEE W. FLINT, IRQ,
’ (411 METRES)

TUESDAY. '

9:30 p. m.—Arcadia Dance Orchestra, |,
Continued on Page Eleven,

PHONE GAiPEE 2100

What more do you want?

new’ CZII'S

1925 Hudson Coagh
1924 Hudson Coach
1924 Flint Touring
1923 Earl Touring :
1923 Chevrolet Touring
1923 Studebaker 7-pass.
1922 'Hudson 7-Pass.

IJBERAL TER\(S IF DFSIRBD

HUDSON- ESSEX

‘USED. CAR DEPT.
|WE HAVE-THE CAR YOU WANT'

Its Price is so low you can afford it.
You can buy it on easy terms.
Our Money-Back Guarantee Protects You

> Extra Good Used Cars—-—All Popular
Makes—Open and Enclosed

“which have been so attractively refinished and are in such
‘sp]endld mechanical ‘condition that the purchasers enjoy
the same pride of ownershlp as if they had bought brand

SR HERE’S A FEW—LOTS OF OTHERS -

Our MONEY-BACK GUARANTEE Protects You

————

N

1925 Essex Coach
1924 Essex Coach
1924 Ford Touring
1923 Chandler Coach
1923 Hudson 7-Pass.
* Touring .
1922 Dodge Touring
1921 Essex Cabriolet

antee.

car back and get your money.

WE ‘ARE. THE ORIGINATORS o! the Money-Back Guar-
“What does it mean? You can purchase a used car
from us, drive it a. week, and if not satisfactory, bring the

N THIS 18 YOUR PROTECTION

ROBERT W. POWERS (0.

Used Car Department ~
134 BROAD STREET \

heat without labor

of heating service.

%,

A Nokol Automatic 0il Heater
installed in your present heating
plant will bring you more solid
comfort than anything you now
own. .It will bring you the com- -
fort of clean, even, unfailing

. For T years, to 21,000 homes,
Nokol has brought a new type

Helps pay forhi'tself

A slight amount added to Jam-
tors’ wages will soon pay for '
Nokol. Its operating cost is

than that of hard coal. Its uel:r.
cost is to the best of our knowl-

or effort.
tools

- Investigate now

The logfcal time to install Nokol
.is now. - Come in and see a dem-

onstra,tlon.

toda.y

edge less than that of .any other
. oil burner. It cuts cleaning and
decorating costs..
manent improvement that in-
creases the sale and rental value
of your home.- It adds-a room to
. your home—the ideal place for a
boy with a radio set or a set of

. Nokol operation will be a revela-
‘tion to you. Or mail coypon for '
further information, but do it

Very convement terms of payment are oﬁercd if desired

It is a per-

The simplicity of

, Nokol installcd in an b
automatic gas water
- heater:Wherever Nokol -

replaces gas it saves as

. Rights Nekol inssalled

\ ™ Left: Nokel inssalted (nchmhuﬁuthnf
in @ weter heator.

much 62 50X in fuelcost. *

Tested and Uued LY Qund.rd bv the Under-mten Lnbontnrio
PManufactured and Guaranteed by AMERICAN NOKOL COMPANY, Chicape

., tomatic Oll Heating,
‘Name trreeeieonas P datil
’Street cieescassennsesnsss tercsseraanemriret
) Phome ...ovvvrvenienenn, Chty oveienennnes

nuwu-n&m.mua.]
kischoin of g small howie,  °

Buckley & Scott, Inc.

. o : No. 159 Blfoad Street, Provndence, R 1.

Srsecsesenn

DR N L L R R RN A L LA

BUCKLEY & SCOTT, Inc.
159 Broad St., Prov, R. 1.

Gentlemen: Please send me, without oblixf\‘
tion, compliete information nbout Nokol Au:




 Jas
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RADIO PROGRAMMES "

For the convenience.of rzullo fans, the following hour]y schedule of broul-

Continued from Page Ten,

THRURSDAY,
7:30 p. m.—Narragansctt Hotel Orchea-
tn- )

WEN, NEW Yon;x’ CITY
(861 m'r:gnzs.,

TO-DAY
1:00 p. m.—~Organ recital from Loew's
Lexigton Theatre.
3:00 p. m.—Queens County Christian
deavor, programme,
5:00 p. m.—Roselarid Dance Orchestra
5:30 p. m.—Olcott Vail's Strlnz Trto. -
'10:00 p. m.—Entertainers. :
. 10:15 p. m.—Janssen’s Hofbrau Orches-

t .
11:15 p. m.—Signing off for DX fans. .

WMCA, NEW YORK CITY

(341 METRES)
TO-DAY.

11:00 a. m.—Services from First Church
of Christ, Sclentist.
3:00 p. m.—Hettle E. Matthews, so-
prano. ]

3:30 p. m.—Arpad Rado. violinist,

7:00 p. m.—Ernie Golden and his Hotel
McAlpin Orchestra.

7:35 p. m.—Health talk. .

7:45 p. m.—William Leibling, baritone.

- WNYC, NEW YORK CITY
(526 METRES)
TO-DAX.

9:00 p. m.—Programme by direct wire
from stage and studio of Brooklyn Mark
Strand Theatre, under direction of Edward
L. Hyman,

. KDKA, EAST PITTSBURGH, PA.

(309 METRES)
To-day.

10:43 a. m.—S8ervices of the Point Breeze
Presbyterlan Church, Pittsburgh, Rev,
Percival H. Barker, pastor.

4:00 p. m.—Organ recital by Dr. Charles
Heinroth, DMrector of Music of Carnegle
Inatitute, Pittsburgh, broadcast directly
from Carnegle Music Hall, Pittsburgh.

1145 p. m.—Vesper' services of the
Shadyside Presbyterian Church, Pltts-
bur;:h Rev. Hugh Thomson Kerr, pastor.

7:45 p. m.—Interdenominational .openalr
sar\ ices  from the Calvary Ipiscopal
Church, Plttsburgh. ’

KFI, L0S ANGELES, CAL,

(467 METRES)
To-day.

2:00 p. m.—Morning scrvices under the
direction of Los Angeles Church Federa-
tion.

3:00 p. m.—Temple Baptist Church Ser-
vices.

S:00 p. m.—Vesper services under the
directifon of the Federated Church Musi-
clans,

10:30 p. m.—MacDanlel's Nightly Do-
ings.

10:45 p. m.—Father Rlcard’s Sun Spot
Weather Forecast.
Chat. R

11:00 p. m.—Programme presented by
Albert Xaufman from the Stage ana
Studio of the Metropolitan Theatre,

12:00 midnight—Classic hour, featuring
natlonal classics,

2:00 a. m.~—Packard Six Orchestra, un-
der the co-direction of Bill Hennessy and
Chet Mittendort,

KGO, OAKLAND, CAL,

(301 MYTRES)
. ‘To-day.’ S

3:00 p, m.—Service St. Luke’ a Episcoml
Church, San Francisco; Rev. W. W, Jen-
nings, rector.

7:30 p. m.—Concert, XGO Little Sym-
phony Orchestra, Carl Rhodehamel, con-
ductor; Arthur S, Garbett, musical inter-
pretative writer; guest artist.

12:00 mlidnight—Service, St.

L\;ko’l

Music Appreciation ‘

Episcopal Church, San Francisco; Rev.
W. W. Jennlnn. rector, o

KGW POBTLLND OkE
' (401 Metrec ).
. TO-DAY, )
30 p. m.--FLnt Presbyterian Church
ser\;ices Dr., - Harold Leonud Bowmm.
pastor.

11:45 p. m.-—'Fh‘st Presb
services, esbyterian Church

KNX, L0S ANGELES, CAL,
(337. Metres.) . , -
TO-DAY.

2:00 p. m.—First Preabytedan Church
of ‘Hollywood, Rev. Stewart P, MacLen-
nan.

10:30 p. ‘m. — Hollywood Unitax‘lan
?hurch Rev. Theodore Curtis Abel, pas-
or.

11:00 p. m.—First Presbyterian Church
of Hollywood, Rev. Stewart P McLen-
nan, .

12, midnlght—Ambassador Concert -Or-
chestra, Josef Rosenfeld, leader.

1:00 a. m.—Midsummer Night's Dréa.m
programme.

KO0A, DENVER, COL.

(322 Metres.)
TO-DAY.

2:00 p. m.—Service of Trinity Methodist
Ephcopn.l Church,. Denver, Rev. Loren
M, Edwards, D. D minister; Shad J.
Tinsley, orn.nist amd director.

*7:00 p. m.—Sunday music ‘hour: organ
and Trinity Orchiestra from Trinity Meth-
odist Eplscopal Church, Denver, Shad J.
Tinsley, organist and director.

10:45 p. m.—Service of Trinity Method-
ist Episcopal Church, Denver, Rev. Loren
M. Edwards, D. D., minister; Shad J.
Tinsley, organist and director.. ;s

. .

KYW, CHICAGO, TLL.
(336 METKES).

TO-DAY,
12:00 noon—Church service to be aa-
nounced by radiophone.
5:00 p. m. —Sgudlo concert, -

WBZ, SPRINGFIELD, MASS.
(333 METRES)

TO-DAY
10:55 a. m.—Church services from the
Church of the Unity, Rev. Charles A.

Wing, pastor. Music by the Philharmonic
Male Quartet, Raymond C. Hodge, first
tenor; Howard 1. Smith, second tenor;
Willlam H. Lippmaan, baritone: George
B. Dowd, bass, and Robert W, Iield, or-
ganist and director.

0:00 p. m.—Broadcast dlréct from the
Estey Organ studio of programme ar-
ranged by Ernest Makeshnie, .y

9:30, p. m.—Concert .broadcast direct
from the Estey Organ studlo by Florence
Owen, contralto: Howard S. Layman,
planist; Jack Battle, violinist, and Wil-
liam S, Self, organist.

A

WBCN, CHICAGO, ILL.

' (266 METRES)
. TO-DAY

11:30 a. m.—Morning service from Peo-
ple's’ Liberal Church.

5:00 p. m.—Lain & Son classical con-
cert; vocal and instrumental artists, with
pipe organ accompaniment.

8:00 p. m.—Classical concert; Walther
League, vocal and Instrumental artists.

9:00 p. m.—Popular programme

WCAP WASH]NGTON D C.

(469 METRES)
TO-DAY
11:00 a. m.—Service from Metropolitan
Methodist Church of Washingtion. Rev.
G. S Johnson, pastor, wﬂl premch the
sermon.
4:00 p. m ——Outdoor service held at the

Peace Cross, v\fuhington Cathedral of
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greatest of improvements.

class by a big margin-—a type of car that suits the most.

particular.

It has the 4-point sub frame motor mounting; four=
wheel Lockheed self-energizing hydraulic brakes, bal=
loon tires, artillery or disc wheels, latest automatic
- window regulators, barrel type headlights, completely =
- nickeled, winged motometer cap, five tires, extra rim
and cover, heater, automatic windshield wiper, front
bumper, stoplight, vanity artd smoking accessories, etc.

- Builtby a PioneerMandfactUref, in the Most
Approved Way, in a Most Modern Plant.

$1680. = ovreem

Cally; Telephone or Write

R. I. Auto Sales Co.

87 FOUNTAIN STREET

.

DAILY ‘EX}HIBI.T” |
-B SEDAN

EVERYONE CORDIALLY INVITED |

This newest of the Flint line embodies the latest and

OPEN EVEN!NG%

Outpolints anything in Its

4

AUTOMOBILR
DEALERS
ASSOCIATION
v

Tel. Union 9070

-
-
E
4
"

This Flint Six will interest you as much as it has
me, and I have been seclling the best lines for twenty-
two years,

NAT. 8. FISKE, Mgr,

Pawtncket

; Branchs
Exchange
Tel.

Pawtucket
4014 o

St.

To- day 8 Programmes in Brlef

LOCAL STATIQONS .
10:45—Church, WEAN. .,
1:30—Concert, , WEAN!
7:20—"Roxy,’”” WJAR."
7:30—Church, WEAN.
8:30—Band, WJAR.

OUT-OF-TOWN STATIONS
9:00—Chlidren’'s Hour, WJZ.
10:30—Church, WGY. -
10:40—Chimes, WJZ.
10:45—Church, XDKA. B
Church, ' WGY.

. Church, WOO.
10 :55—Church, WBZ, .
11:00—Church, WMCA.
. Church, WCAP..

Chimes, WREO.

Church, WJ%4. .

11 :20—Church, - WBCN.
12:00—Church, XYW,

Church, WHAS. -

. Church, WwJ.
12:20—Church, WCCO. :
1:00—Organ recital, WHN,
2:00—~Church, KNX, -

Church, KOA.

Church, KFI.
2:30—Concert,: WO0O.

Church, KGW.

Recital, WHAR.

Forum, " WJZ.
3:00—Recital, \WMCA.

Veaspers, WGR.

Church, KFT.

Church, KGO.

-Church, WCAE.

Orchestra, WWJ,

Songs, WEAF.

Religious Service, WHN.’
3:30—Music, WGBS.
4:00—Recltal,. WCAE.

-Church, WCAPF.

Church, WEAF.

Chapel, WSATI.

Organ recital, KDKA.

Organ recital, WGR.
£:30—Redifal, WEAR. \

4:45" Vespers, KDKA.
5:00—Orchestra, WHN.?

Concert, WBCN.

Concert, KYW.

casting to-day is given i{n brief form, the complete proxra.mme being given
under the regular listing of announcements. .
. TheAhours are based on.Eastern Daylight Saving 'rlme.

»:30—Stringed ‘Trio, WHN,
06:00—Organ recital, WOO.

6:10—Church, WCCO. )
8:30—Concert, YWCAE.
7:00—Recital, KOA. "’
. Orchestra, WMCA.
Orchestr‘a. WJIZ.
-7:13—Church, WIP.
7:20—Roxy, WEAF, WCAP, WEEI,
WWJI, WCTS, WCAE.
Concm-t KGO. -
Church. WGY. | 3
7 :35—Talk, WMCA. R N
7:45—Church, WGR. . :
Church, KDKA..
8:00—Concért, WBCN.
Orchestra, WEAR.
*Vespers, KFI.
8:15—Band Concert, WDAI" WC)TP
WEEI, WCTS, WWJ, WCAE,
WSAIL
9:00—Concert, W’HAR
Orchestra, WJZ. .
Organ .recital, WEAR.
Concert, WBZ.
Concert, WNYC.
9:30—Orchestra, WGBS.
Organ recital, WBZ,
Opera, WGY.|.
. 9:45—Church, WCCO.
10:00—Concert, WEAR.,
Violinist, WJZ.
. Specialty, WHN.
10 30—Ta.lk. K¥1.
Church, KNX.
'10 45—Orchestra, WHN.
Weather report, KFI.'
Church, KOA. - '
11:00—Concert,  KFT. ’
Weather report, WOCO\ {
Church, KNX. 7
Recital, WHAR.
© 11:15—DX Signals, WHN.
Concert, WCCO,
11:45—Church, KGW.
12:00—Recital, KFL A
Church, KGO.
Orchestra, KNX.
1:00—Special, KNX.*
2:00-—Orchestra, K.FI

the Episcopal Church,' Mt.
Washington.

7:20 p. m.—"Roxy and His Gang."”
- 8:30 p. m.—Goldman Band concert.

St. Alban,

WCAE, PITTSBURGH, PA.
(461 METRES) * |
TO0-DAY
3:00 p. m.—People’s Radio Church serv-
ices.
4:00 p. m.—John Wesley Quartet.
6:30 p. m.—Dinner concert transmitted

from Willlam Penn Hotel.
7:20 p. m.—‘'Roxy and His Gang.''
8 :30 p. m.—Goldman Band concert.

WCTS, WORCESTER, MASS,
(268 METRES)
TO-DAY

7:20 p..ms—"Roxy and His Gang.”
8:30 » m.—Goldman Band Concert.

—

WEAF, NEW - YORK CITY
(492 METRES)
' TO-DAY

3:00 p. “‘Sunday Hymn Sing,' aus-
pices Greater New York - : Federation or
Churches. ~ o~

4:00 p. m.—Interdenominational aerv-
ices, ausplces Greater New York Federa-
tion of Churches. Address by, v. J.
Fred Bindenberger, D. D, pastor of Trin-

ity: Methodist Eplscopal Church, West

s

Brighton, 8. I. -
Quartet. . .
7:30 ps m.—'"Roxy and His Gang."”
8:30 p, m,—Goldman Band concert.

WCCO MINNEAPOLIS-ST, PAUL
(418 METRES)

! ’ . TO-DAY ) RN

12: 20 p. m.—Plymouth Congregational
Church, Minneapolis, Rev, H, P. Lewey,
D. D., pestor.

6:10 p. m—House of Hope Presbytel!an
Church, 8t. Paul, Rev. H. C. Swearingen,

. D., pastor.

945 p. m——-Hennap!n Avenue M. E.
Church, Minneapolis, Rev Luclus H. Bug-
bee, D.”D., ‘pastor.-

11:00 p. m. —Weather report and ba.se
ball score. .

11:15 p. m.—Classlcal concert.

. WEEL BOSTON, MASS,

"(476 METRES.)

A TO-DAY. i
"7:20 p. m.—"Roxy and His Gang.”
8:30 p. m. —Goldman Band concert.

WEAR CLEVELAND, OKIO.
~ {390 nrﬁ: 8)
. TO-DAY.
.. m.—Afternoon musicale by the

=
4:30 p.

‘conducting.
.8:00 p. m. —-Muslcal programme by Park

Concert, WHAS. B
‘I Plecadilly Theatre.

Music by Alde Brass

Hotel Cleveland Orchestra, Ivan Franclscl

"I‘heatu Orchestra, Ansg}o Vitale conduct-
ng.

9:00' p. m.—Metcalf Memorial Organ re-
cital by Vincent H. Perc¥.

10:00 p. m.~—*Evening Hour." broadcast
from the stu 1o,

WGBS, NEW YORK CI’I‘Y

(316 METRES)
TO-DAY.
3 30 p. m.—Programme direct fmm. the

9:30 p. m.—Opera, ““Giocondo,” by Pon-
chiell!.

WGR, BUFFALD, N. Y.
(319 METRES.)
TO- DAY.

- 8:00 p. m.—Vesper services, ausplces of

the Buffalo Council of Churches, by e

Christian Endeavor.’

4:00 p. m.—Organ recital by John w.
‘Newton.

7:45 p. m.—Pre-service orrsan recital by
Willlam Wall Whiddit.

8:00 p. m.—Evening service, direct trom
Central Presbyterian Church, Buftalo; Dr.
R. J.. Ma.cAlplne. minister,

WY, SCHENECTADY, N. Y.

(379 - METRES) S
TO-DAY

10: 45 a. m.—Service of First Church of
Christ Sclentist, ‘Schenectady, N, Y. -

€:36 .p.. m.—Service of "Firat Baptist
Church, Schenectady.

9:30 bp. m—Ponchlelll‘s Opm
Gloconda '

"IA:

WHAR; ATLANTIC CITY, N. Y,

" (215 METRES)

. TO-DAY

2:30 p. m.—Sacred recital by tho Sear

.

) s]de Hotel Trio.

2:45. p. m.—Sermon, Rev. James Lord,
of the Chelsea.-Ventnor M. E. Church,

0:00 p. m.—Concert by the Seaside Ho-,
tel Trio and soloists,

11:00 p. m.—Strand Thea.tre, organ re-
cital.

WHAS, LOUISVILLE, KY

! (400 METRES.)
TO-DAY. ’

11:57 a. m.—Organ music,

12:00 noon—Church service under the
auspices of the Broadway Christian
Church, the Rev. Dr. W. N. Briney, pas-

R N -
tor; Mrs. Harry W. Long, organiat and
choir director. .

6:00 p. m.—Vesper song service under
the auspices of the First Unitarian

Church, the Rev. Dr Lon R. Call, min-|.

ister.

WIP, PHII.’ADELPKIA, PA.
(508 METRES.) .
TO-DAY
7:156 p. m.—Evening service from Holy
Trinity Churcn, Philadelphia, Rev. Floyd
W, Tomkins, D. D., reptor.

WJZ, NEW YORK CITY .

(453 METRES. )
TO-DAY. .

9:00 a. m.—Children’s hour: Stories by
the authors, music by the ' composers,
comic stories by the originators of fa-
mous ' comedies.

10:40 a. m.—Chimes from Grace Church.

11:00 a.
Church services sermon by Dr. A. E.
Kicgwin.

2:30 p.” m.—Sunday Radio Forum; " Dr.
John L. Davis, pastor of Grace Methodm
Episcopal Church.

3:30 p. m.—Lillian Seckendorf Popper,
pianist. : .

,3:453 p. m.—To be announced.

4:00 p. m‘—-Lmian Seckendorf Popper,.
planist.

4:30 p. m—%ara.h Bomi soprano; Mario
Qalnti ‘cellist.

7:00 p. m.—Nathan Abas’'s Hotel Penn-
sylvania Orchestra.

8:15 p. m.—Dextra Male Chorus.

9:00 p. m.—Lakewood Farm Inn Ensem-
ble Jan Weber, conductor:

10:00 p. m.—Godfrey Ludlow, violinist.

WSAI, CINCINNATI, OEIO.

(326 ,METREF)
TO-DAY.

4:00. p. m.—Sermonette and chimes.
§:30 p. m.—Goldman Band concert.
"'W0o0, I’KILADELPKIA, PA. .
(508 METRES.)
TO-DAX.
10:45 a. m.—Morning - services from

‘| Bethany Presbytcria.n Church, Church ser-

vices will begin at 10:45 with a sermon by
Rev. A, Gordon Maclennan, pastor.

2:30 p. m.—Musical exerclses opéning
the regular scssion of Bethany Sunday
school,

6:00 p. m.—Old time hymns and melo-

HOW ARE YOUR BRAKES?

PRICES ON RELINING FOOT BRAKES, LINED BY MACHINERY

Buick (6) $7.83

. Bulck 4-whl. (8) nssc
Cadillac $11
Cadillac 4-whl ., $10.62
Chandler $8.61
Chevrolet (480), 34.00
Chrysler $13.96
Cleveland $8.76

“Cole $10.72

Jewett $7.86

Moon $8.59

f +] Nash (small) $7.83
$1.00 Nash (big) 51083

odge
Diurant (1) $7.69
Durant (6) 37 83
quﬂ (8) $8.03
Flint $8.88

,Onkland $7.

Hudson $9.90 :
Hupmoblle $7.21 P,

Jordan (M) $8.31
Lincoln $14.32
Marmon $11.69
Maxwell $6.95

Oakland l-whl . $13.04
Oldsmobile $7.83

Overland $3.00
Packard (12)
kard (6)

Paige (6-66) $9.88
Plerce Arrow $11.3¢
I'terce Arrow 313 55
Rickenbad backer $1.

cken| er
Rickenbacker 4-whl. $15.99
Star $3.00
Studebaker (8) $8.253
Studebaker $8.75
Wllls 8t. Claire 38'12
Willys Enight $9.90

All other cars relined at proportionately low prices.

P. B. QUICK CHANGE Transmission Bands
For Ford Cars—Instalied in Half Hour
$7.00 First Installation.

SPRINGS FOR ALL MAKES OF CARS—TFree lmhllatxon
Authorlzed Rusco Brake Service Station

EARL G. PAGE

223 Fountain Street .

One Block Above Empin

Our New Garage In in the Rear of Onr Salesroom .. .

OPEN ALL DAY SATURDAY -

Chrysler—Sedan, not soiled, $1590;

\Vlllyn;}(nlsht Limousine, sacrifice.

of extras, extira tirc; $300 cash,
ance $390.

« great bargnin in a light car.

order, private car, lot of extras; sale
price $230 cash, balanco $240.

Flint—Model !
der, $400 cash, balance eany, terms,
Model “55” Flint coupe, 4-pass.,
fine, order. full gusarantee;
cash,’ balance easy.

.E‘ord-——m“d coupe, now condition; $175
cash,

pricgs.

_ galins, also.
Maxwells—1% to select from; $150 up.

Flint
Durant - | -
Star

Tel.

Buick—1024 Master Six *6'* touring, lot
bal-

Star—1923-24 - touring wlth many extras; .
private car, traded for new sedan; only . oS
8125 dowp, balance very easy; a

55 touring car, fine or-
£500

balance to suit. Also various
other Inte type Fords nt clcnrance~

fludson—Spcedster, 4-pass., private car,
2 extra tires; 5"00 cash, balance $290."
Nice Hudson coupo and touring; bar-:

Gasnee 7

.

BIG . 31ST SEMI-ANNUAL SALE ON
OPEN SUNDAY FOR INSPECTION .

Oakland—Sedan, $200; ‘15 cash, bal-
. ance $25 month, good rubber and In

towrings at big comcessions.’

Dyrant touring cars, $350 up; four to
clect from, also sedan, coupe and
readster, best bargains in New Eng-
land.

\

Nash “6,’" late, 4-pass. coupe, geod
order, 2 new tires, $200 cash, balance

8G.

Buick——S8ix coupe, Iate model 6-48, fine $480. . -

Dodge—1924 touring car; $200 cash,
balance $455; also a Dodze coupe, and
roadster

Durant-—m"s “4" gedan, ﬂne order, tull
guarantee,’ $300, cash, balance easy;
1923 Durant six sedan, fine order,”
full .guarantee, $350 cash, balance
easy.

Flint—D>Model ‘40’ 1025 touring ear,
full guarantee, traded for closed
¥lint, good opportunlty.

I‘llnt—“ brougham, 1925, new condl-
tion, traded for larger model, $500
cash, balance to suit,

Star—1024 sport touring car; $150 cuh,
balance to sult.

- 75 OTHER BIG VALUES

good running coendition. Also Oakland .{-

Stutz—8 pass., wire wheels, very fast,
sporty car. $300 cash, bnlanco to
suit, :

Chevrolet—1923 coupe; $125 cash, bal-
Ance ‘easy.. Aloo a touring.

Cagillac “8” (ourin;. T-PASsK., ‘gaod
order; 8200 cash, balance $385; big
value. Another touring also at big
cut,

Peerless roadster; $150 down, easy

» balance.  Peerless 7-pass., fine or-
. der; $150 cash, balance on ecasy
terms

Dort .ed-n, late, $250 down, balance
very casy. Also Dort roadster.

Studebaker 1924 special six touring,
a beauty, cogting over £2000; our
price $350 down, balance easy.

Scripps Dooth touring at $125 dewn,
casy balance,
Haynes—1024 sport tourln‘, prlvate

CAr; very ﬂno shape; $400 down, easy
buhnce.

Overland—1924 tourlng; nlce
Slso\down, easy balance.

IN CARS AND 'rhucxs

value;

LEADING BARGAINS
OMOBILES

~ EMERY CUSTONER GETS A BIG SAVING AND A BIG VALUE

WE ARE SHOWING CARS AT 1-3 TO 1-2 ORIGINAL COST — CARS THAT
ARE AS GOOD AS NEW, and they certainly will be of great use to their buyers.
Best known standard makes and private cars.—Best bargains in New England

by long odds—Best selling arrangements. A few cars listed belovw

Reo sedan, fine erder, late car, s nlco
bargalin; $250 cash, balance $435.
Star—sedan, 1924; fine shape; some of
the fineat bar:aln to be had in light
cars; $200 cash, easy balance, also

coupe and touring bargsains also.

1923- Durant 6 Roadster, o
1928 Durant 4 Roadster. *

Studebaker Special S8ix touring, private
car; $123 cash, balance 100, low
terms; alxo Studebaker “6” tomr-
ing at $150, $75 cash, balance §5 a
week. Several others.

' Bulek Six Touring, winter enclosure,
$65 cash, balance $65; now terms.

Buick 1923 roadster, balloon
extra tire, windshield wlper,
lght,

Ch-ndler roadster; $180; bourln‘:, $250

ap.

R. & V. Knight “8” eoupe,
$350 cash, balance easy.

‘Yinton touring at huge concession.

Chevrolet 1934 Coupe, superfor, $150
cash, balance 3240, .

Ford 1024 Roadster, $125 down, easy
balance.

tires,
spot

4-pass.;

SEE THE CLASSIFILD COLUBﬂ\S FOR MANY OTHFR OF OUR BIG VALUES

Union 7152,
Pawtucket Branch:

7120.7421.7422

Open Fvenings
65 Exchange 8t.

PUGH BROTHERS CO.

53 MATHEWSON ST.

OLDEST AND LARGEST AUTOMOBILE DEALERS IN R. I.

- Sunday for Inspection v

DISTRIBUTORS *
ESTABLISHED 81 YEARS

Tel, Pawt, 4014

N

m.—West. End Presbyterian |.

—

dles and sacred chimes recital on grand

.organ, Clarence K. Bawden at the console.

WWJ, DETROIT, MICH.

,(’353 METRES)
* TO-DAY.

12:00 noon—Services at St. Paul's Eple-
copal Cathedral, broadcast from the ca-
thedral. -

3:00 p. .m.—Orchestra.

= t)apser=

I =

Champion will render

better service for a

muchlongertime. That

is why it is outselling

throughout the world.
Clump(on ‘orFords 60c. Blue
Bexforail cars, 75¢c. More
sthan 95,000 dealers selL.Cham-
pions. You will knew the gen
wing by the -ribbed core.

Champion Spark Plug Co.

. Toledo, Ohio

— Wiadsor, Ont., London, Paris

AUTO SUPPLY STORE
30 W. Exchange St.
RADIO S8TORE
‘26 ‘W. Exchange 8t.

Oppoaite Freight Station

EXPANSION
SALE

A GREATER ECONOGMY

‘We have ed considerable fame
t hoat the East for the marvelous
we hnva given, but. we have had
time handling the large number
in our small nnd limited

Ou.r eriginal store has :rown Into a

gm.le Economy—A REALLY GREAT
TORE—dedicated to the giving of the
greatest bargalng In every kind of auto
supplies,

Ve are celebrating this - occaslon with
our EXPANSION BALE, which is our
initial to serve the motorists with

GREATER and BIGGER BARGAINS in
tohbtinREATEll AND BIGGER ECON-

quil
of cnlumers

To appreciate the great savings e
' offer, one must examine our window dis-
Phy and window bulletin, as only a few
llustrations are given below.

CORD TIRES

First Quality nnd Factory Wrapped
Nationally known =and advertized
tired. On request of.the manufac-
turer we withhold the name from

$6.69

30x31%
CORD TIRE. ..
SPECIAL SALE PRICES ON
ALL LARGE SIZES IN
8TOCK

In = variety of ,nationally known
and dependnble makes.

List Price $£3.00

5535, 1925 . 32.23
HAND
HORNS

‘.31.00

. List Prlcc Soe
BATTERY
HYDROMETER ..

19¢

Geﬁuine
RADIOTRON:
"TUBES

B8 s$1.93
NUN-BET-ER 83c

TUBES...........
4B Volt “B” Battery. .$1.43

Storage “B” 59.93

Battery, 100 Voit
All 8ets In Stock at
50 OFF LIST
PRICE
All Radio Parts in Stock at
40 OFF LIST
PRICE

7.00 Foote Coast Coll ..........., .20
\'1.80 23 Plate Signal Condenser. 108

2.50 Pathe Variometer ........... 1.5
1.50 Audlohms ....oovviviiennnan,, 00c
00c C. H. Sockets ................ 34c
For the duration of our Expanston
sale only and while they Jact with the

exception of a few LOII“’()"F([ braads.

Open to 7—Saturday to 10 P, M.




