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Recording Equipment
and Its Operation

A review of types of commercial apparatus designed
for “instantaneous” recording of sound on discs

By GEORGE J. SALIBA, S.B.

HENEVER a new art, still in its

embryonic stage, is introduced to

the publie, the development and

perfection of that art lies with the
amateur who is willing to spend without stint
both time and money to satisfy his desire
to achieve results in a field which
sidered very technical. But he is, usually,
handicapped at the outset of his quest by
inability to find and procure the proper ap-
paratus with which to conduct his experi-
ments.

is eon-

And home (or, as it is now known in the
trade, “instantancous™) recording, a compara-
tively new development in the associated
fields of acoustics and electronics, seems to
be passing through just this dark stage;
since the writer finds that, judging by the
letters elicited by previously published arti-
cles®, enthusiasts of this art are experiene-
ing inability to obtain the necessary materi-
als with which to carry on their work.

Today the handicap is due largely to the
fact that manufacturers of home recording
equipment are averse to advertise extensive-
Iv; not yet realizing the magnitude of this
relatively new and interesting field or the in-
terest that has been aroused by previously
published material, and the repercussion—
its application.

Since this equipment is usually a side-line,
it is the amateur—the one who should be

* The author refers to his artic!
ous’ Recording of Sound on Dis in the June,
1931, issue of Rap ‘karT, amd “How to Improve
the Quality of Rae wl Personal Recording,” in
the succeeding July 1 See also the article,
“Home Recording of Radio Programs and Speech,”
in the December, 1930, issue.—{ech, Fd,

“‘Instantane-

given every possible aid—who is made to
suffer.  To sweep away this curtain of sec-
recy, it is the purpose of this article to
deseribe in considerable detail, and with an
eye to their practicability, some of the equip-
ment now available on the market,

A Modern Recording Machine
A particularly interesting recording ma-
chine (Fig. A) is manufactured by G. J.
Badgley & Co. While intended for use with
blank ungrooved records, such as aluminum,
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g B
A studio-model recorder; the reproducing pick-
wp is at the left of turntable.

gears which transmit motion to the driving
shaft D, which has a pulley mounted at one
end of it. This pulley P1 drives, by means
of the rubber belt B, the top pulley P2,

Fig. A
Detail of the recording
wiit shown in Fig, B; it
will operate on plain or
grosved discs. o special
recording  head must be
wsed for the latter. The
flunger P is wsed o
give great accuracy in
raising and loteering the
head,  The components
and their functions are
deseribed in the text,

it ean be used also for blank pregrooved
records simply by adding an ordinary phono-
graph pick-up equipped with the proper
weights.  ‘T'he turntuble motor M is of the
commercial phonograph type; slightly modi-
fied in order to drive the cutting head CH
across the face of the record.

The gear box GDB

contains twe helical

ig. C

This apparatus, with a microphone and its battery added, is desigited for permanent attachment

te a receiver, for recording and  reproduction.
at the detector and poteer stages,

Adapter 1 and Ings 2 connect, respectively.

The pick-up-recorder 4 is loaded with the secights 3, as required.

which is mounted on the feed screw TS,
This feed serew has 64 threads to the inch;
but the feed screw-turntable gear ratio is
such that 96 lines to the inch are cut on
the record.

To give rigidity to the motor, the spider
S upon which the motor is mounted is made
very long; and it is separated from the
mounting plate by means of rubber cushions
or washers W, to prevent motor vibration
being transmitted to the turntable.

A threaded elamp C is used to prevent
slippage of the record during recording.
This clamp is purposely made with a left-
hand thread to offset any tendency of the
turntable, driven in the right-hand direction
by the metor, to loosen it.

The weight on the recording head can he
varied by sliding along the weight-rod A,
the weight B1. The rod also is movable, so
that the weight can be made to hang direct-
Iy over the eutting head if necessary.  This
head is guided across the face of the dise,
by means of a half-threaded coupling which
is kept in mesh with the feed-screw by
means of a spring contained in the spring
housing SH. A very unique feature of the
apparatus is the plunger P.

The motor, although it has enough torque
to make a twelve-inch record, has a difficult
time starting with the cutting head on the
disc. Now, by the use of the phinger P
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the folowing procedure is carried out: While
the motor is at rest, the cutting head is
placed at the “start to record” point on the
blank record. The plunger is then pushed,
and the cutting head now may be raised
from the record by pushing in plunger Pj
after which the motor may be started. When
it has reached normal recording speed, the
plunger is released, thus replacing the re-
corder on the record.

This machine cuts a good, even groove
with no apparent “line periodicity” (uneven
spacing—not uncommon in some makes);
and it is especially adaptable for studio
work.

Fig. B shows the complete studio recording
apparatus utilizing this machine. It must
be remembered that excellent results are ob-
tainable only when a good two-button micro-
phone and a good threc-stage transformer-
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must be isolated in another voom of the
studio suite. (The design of this assembly
is in accord with the specifications which
appeared in the previous article, in whieh,
particular attention should be given to Fig.
4, pg. 29.—Tech. Ed.)

The Recordovox

The Pacent Model 171 “Recordovox,”
shown in Fig. C, is made especially for home
recording, to use only pre-grooved records;
this instrument does not record on non-
grooved metal records.  Besides making the
recoras, it reproduces them as well; and,
once this apparatus is connected to the
vadio receiver, it need never be removed,

In order to use the “Recordovox,” a radio
get, turntable and microphone are needed.
To use a single-button microphone, only two
connections are made, to the center post

Fig. D

The Best Home Re-
covder; left, micro-
phone M, with
adepters Al for con-
stection to the fnput,
and A2 (two plugs)

for the output of
scty C 15 a cap for
wse wwith a screen-
grid detector; 8,

chy V' volume

;.‘mrrnal. The pick-up,
at right, 15 described
on page 118,

or resistance-coupled A. F. amplifier are
used. The standard impedance of the cut-
ting head is in the neighborhood of 4000
ohms; however, it is obtainable with a unit
of any standard impedance.

The ecabinet contains, for recording and
playback, a complete amplifier and current-
supply system, consisting of two stages of
A. F. using type '27 tubes, and a power
third stage using push-pull *45's; the recti-
fier is an '80. An indication of the sound
level at which the recorder is working is
given by a dynamic reproducer contained in
the cabinet. The microphone, of course,

and either one of the outside posts marked
“microphone”; and a #14-volt “C” battery is
connected to the posts marked “Batt”. If a
two-button microphone is used, connections
are made to the three microphone binding
posts; and a 6-volt battery is required.
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The recording head is connected to the
terminals marked “Phono.” The five-prong
adapter 1 (connected by a cord to the con-
trol box), is inserted in the detector socket
of the radio set, and the detector tube is
placed in the adapter. The single-prong
adapters 2 (furnished with the instrument},
are placed on the plate prongs of the two
output tubes; which then are replaced in
their sockets.  The remaining cord from
the control box plugs into the receptacles
incorporated in these adapters. This com-
pletes the installation. IFFor radio reception
only, the selector switch is turned to “Ra-
dio,” and the set tuned in the regular way;
and to record a radio program the selector
switeh is set at the “Recording Radio”
position.

The turntable motor is turned on, a home-
recording needle is inserted into the record-
ing head, and the latter is weighted with
one or more of the weights, 3, (supplied
with the kit.) The radio set is then tuned
to the station whose program is desired for
recording, making sure that the volume con-
trol is at a fairly high level.  Dest results,
of course, will be obtained with all three
of the weights; but, very often, the phono-
graph motors available do not have sufficient
torque to pull the turntable around when
the head is thus weighted, and a lesser num-
ber must be used.

When it is desired to make microphone
recordings, the volume control of the radio
set is turned to the position for minimum
volume, (If a signal still is heard, the re-
cciver must be detuned.) ‘The selector switeh
on the control box is turned to “micro-
phone recording,” and (after the cutting
head is set as described above), the appa-
ratus is ready for the recording.

The microphone, if of the single-button
type, should be held in a true vertical po-
sition and about one inch from the lips of
the speaker, who should use a tone slightly
louder than ordinary conversation,  If
squealing is noticed, the microphone should
be kept away from the loud speaker. In

Fig. E
Set-up of the new Presto
home recording kit; shotwn
in recording  position.

Fig. F
The Presto recorder in the
“change rvecord”  position; Cw
note that the entting head >
swings loosely on its bar H1,
so that it may be folded
back. PG—

To rcproduce, with the
cquipment  shown, the
cutting lhead is twrned
back on H1, and the
pick-up P, here shown
in ity vest K, is placed
on the record, CH is
clamped to the motor's
spindle 5 and drives
the feed-screw FS.

fact, for best results, the microphone should
be in a room separate from the radio set
and with the intervening door closed.

On playback, the.previous instructions for
detuning the radio receiver and setting the
volume control at minimum volume are fol-
lowed; and the selector switeh is set to the
“Phono” position. The volume of the rec-
ord reproduction is regulated by means of
w knob on the control box.

(Continued on page 118)
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Hotel Dlrectory of the Radio Tracle |

The hotels on thls snd opposite page are patronized by the Radio Trade.
Make them your headquarters,

]

HOTEL

INTINENTAL |

M3

Conveniently located ;
Just across from the o 5
Union Station Plaza

ALL OUTSIDE ROOMS
Excellent Food
DINING ROOM
& COFFEE SHOP

C.J.COOK
Monager

RATES
WITHOUT BATH
$29°t0%23% single
$302%104$35%double

WITH BATH
$250t04$59%single
$499t04$7.%Cdouble

GARAGE
'N CONNECTION

Chicago'sFavorite Hotel

The most experienced travelers select
the BlSMARgK as Chicago's outstand-
ing hotel. Right in the heart of all
business, social and civic points of in-
terest. An ultra-modern building
equrrped with every comfort-contribut-
ing luxury. Famous for its cuisine and
excellence of service. All dining rooms
and coffee shop are artificially cooled.
Write for booklet with downtown map.

Rooms, $2.50 up—With Bath, $3.50 up

BIJM ARCK

HOTEL CHICAGO
RANDOLPH AT LASALLE

The Home Hotel
of New York

Homelike in service,
appointments and lo-
cation . .. away from
noise and congestion,
yet but a few minutes
from Times Square. ..
garage facilities for
tourists.

Room and Bath from

$3 single $4 double
500 Rooms

Home folks wiil
like this hotel

HOTEL

BRETTON HALL
BROADWAY at 86th ST.
=——== NEW YORK =

A SPECIAL OFFER TO NEW READERS
— Eight months subscription to Rabio-
Crarr for $1.00. Send remittance to Rabio-
Crart, 98 Park Place, New York, N. Y.
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more expensive (though some manufactur-
ers sell it for less than the “H™) and, also, -
the “H™ type can be constructed from or-

dinary potentiometers, the former is not
as common as the latter,
3 !
N E:""I ~A- our
3
SwiTOn LeveRs gt
v -
N URA BAR e -B- our
::1 1
N b- =C- ‘gur
b
Fig. 13
The simplest  attennator, the “L" type, is
showen at A; the 1" type at B, and the
“H type, which {5 more common at C.

Recording Equipment

(Continued from page 81)

New Best Apparatus

The DBest Manufacturing Co's. recording
apparatus, shown in Fig D, is very similar
to the “Recordovox™ except for the method
of weighting the recording head, which is
very ingenious.  No external weights arve
added to the recording head. When the
unit is to be used for recording, the lever
L is pushed over to the side marked “R,”
Jocking the recording head and preventing
it from swinging about a joint A. For
reproduction, the lever is moved to position
“I0" and motion takes place at joints A and
B. The balance of the recording head is
such that, when its weight is fully applied
to the record, it exerts enough pressure to
make a good recording. ‘This novel method
of increasing the effective weight of the
head possesses an advantage in that no
weights are required; at the same time, it
has the disadvantage that, should the turn-
table motor develop insufficient torque to
pull the record at a constant speed, because
of the great weight of the head, a poor
recording will resnlt.  Under this condition,
the lever is dispensed with, and weights are
substituted to mount on top of the record-
ing head.  The method of installation and
operation are the same as described for the
Pacent unit,

Late Model Ungrooved-Disc Recorder

In Fig. E is shown the newest develop-
ment in the way of home recording equip-
ment, of Presto Machine Products, Ine, In
this one kit are contained all the mechanical
units (cutting head, feed-serew, worm, worm
gear, cte.) necessary for recording on blank
ungrooved dises. This entire mechanism is
so constructed that it can easily be lifted
from the turntable, for changing records,
by simply pulling upward a handle, H.

Installation is very simple. The only re-
quirement is to fasten the plate to the
motor-board, first making sure that th-
clamp-worm CW will couple easily to th:
spindle of the turntable when the handle
H is brought down. The clamp com-
prises a double-thread worm that is driven
by the spindle of the turntable. This worm
meshes with a pinion gear (PG, Fig. IF)
mounted at one end of the feed-screw shaft
FS. This screw has 12 threads to the inch;
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the threads being of- the “buttress” type.
Sihee the ratio between the worm and’ pin-
ion’ geiars is 8:1, and the feed-screw has
12 threads to the inch, the number of lines
per inch that will be cut into the record
will be 96,

The cutting head is weighted with a 3-
p(:lmd weight, W, the bottom of which.is

rebessed and lined with leather at V, so
that it will mesh in noiseless and proper
Ill:l:Illl(l with the buttress thread of the
fedd-serew. = r E =

The Presto recorder is supplied in kit

form; and contains, besides the cutting unit,
a control box, microphone, ‘microphone pre-
aniplifier, using a type 27 tube, pick-up
and turntable.  The operation of the con-
trol box (not shown here, but illustrated in
the June issue) is similar to the above-
mentioned control boxes, except that when
the knob is turned to “Phono,” the phono-
graph pick-up is cut into the cireuit.

The eutting mechanism can be used with
either the Pacent “Recordovox™ or the Best
control box, by simply inserting the record-
ing head leads into the receptacles marked
“Ihono,” It must be borne in mind that
this unit is not suitable for the playback;
and, when the latter connection is desired,
it is neecessary to remove the recovder leads
and substitute pick-up leads.

This about completes the deseription of
the home recording equipment now on the
market. There are many other phases, of
this fascinating and rapidly growing off-
spring of the radio and phonograph arts,
which so far have not received the attention
of any books or magazines. In due time,
the writer will consider each of them in
their proper sequence. Meanwhile, if there
are any guestions in the minds of readers
‘of this department (A huge stack of mail
attests that there are—varied and numer-
ous,—7T'ech, FEd.}), answers to them may be
obtained by writing, enclosing a stomped
refurn envelope, to the attention of the
Sound Recording Department of Rapio-
Crarr.

Fifty-Watt Amplifier

(Continued from page 97)

former PT2 for the plate supply, and also
makes it possible to use much smaller con-
densers without danger of breakdown due
to voltage surges. This design is desirable
when mercury-vapor rectifiers are used.

) Operating Data

The operation of the amplifier is not dif-
ferent from that of the usual low-power
pugh-pull_stage: but it is necessary that the
llll:u. be balanced, if long life is to be ex-
pected.  The split secondary of the input
transformer ™ I3 contains  a . 400-ohm  po-
tentiometer R13 for this purpose; it should
be so adjusted that the plate-current swing
during, operation is the same in each tube.
Loss of emission in one tube or softening
of the tube may be readily indicated by use
of 'the two meters M1 and M2 in the jacks
J1-J2, J3-J4, which should be mounted on
the panel.

It is essential that the full filament volt-
age’ be applied to the rectifier tubes V7,
V8 if they are to have long life; lowering
the: filament voltage increases the internal
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Hotel Directory of the Radio Trade

e — e R e R R R R P I S S

A modern

every modern

B O e P S S S S S g T S g S S S S

HOTEL CUMBERLAND

S4th Street and Broadway
) New York City
3 Minutes to Times Square

Close to Evervwhere—but Removed
from ‘the Noise and Clamor
_f’1reﬁr00_f hotel
hotel

Within walking  distance of the-
atres, shops and business sections.

DAILY RATES: Room and Bath, $2 and $3 per day

Special Weekly Rates

Under the Personal Management of Joseph Goulet
formerly of Hotel Woodstock, New York City
FREE CATALOG FROM ANY RAILROAD DEPOT

with
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Enjoy the Comfort of @

Real Home in

NEW YORK'S FINEST
RESIDENTIAL HOTEL

Fhe

| 6GEORGEWASHINGTON
Le exz'ngto:z Ave. 237 to 24%«

Only a few quick minutes from
business, shopping and amuse-
ment centers, yetyou will enjoy the quiet
repose of a country town at evening.
Such is the fortunate location of the
‘George Washington Hotel,

a distin-

ROOM WITH BATH

WEEKLY

$14 to $17.50

THE BEST FOOD IN MNEW YORK

Typical room,
converted at
night into a
sleeping room.
|
guished residential hotel.
DA
$2.50 to $3.00
"

$5 000 WILL BE PAIDHTg

PROVES THAT THIS 18
not the actual photo of mysell
showing my  superh physique
and how the Rosz System haz
Increased my own in-.lullt to
6 ft. 3 3-4 inches. Ilumlreds

of Testlhmonials.  Clients
to 43 vears old galn from 1 Yo - FEirst in 1907
6 Inches In a few weekslt First To-day

No' Applianees—MNo_Drugs—No Dieting. ROSS
SYSTEM NEVER FAILS. Fee Ten Dollars Cnm-
plete. Convincing Testimony and Partleulars &
cents s!::m:m “Allow time for return mails nreross
the Atlantle.’ ALCOLM ROSS, Height Specialist,
Scarborough, Enuland {P. 0. Box 15).

Be sure to read the announcement on page 70
of this issue which tells the important message
about the first three Supplements to the
OFFICIAL RADIO SERVICE MANUAL.

Thousands of opportunities for young
men to enter the Newspaper field.
Fascinating work, You will meet in-
ing people; interview celehrities.
mous New York reporter with
I\\r.nl)' years of practical experience-
has written a \\hole course of jour=
nalism and reporting in six easy les-
sons, He shows you the short-cut to
,L...\L-.»‘ He tells you what to do and what not to do,
to become a successful reporter. Send t:)rhy for
the “PRACTICAL COURSE 1IN %(')l RNAL-
ISM,” by Henry John Brockmeyer of The New
York Eveiing Post. Just drop us a Postal Card—
no néed to send money. We will mail vou the
whole set of six books and you pay the Postman
$3.00 plus a few cents for postage. No more ta
pay. 1{Eum.y' ill'\tlhltL]\ refunded if not satisfied.
PRESS GUILD

16-E Murmy Stmet Dept. D-83L

‘New York



