RCA PHOTOPHONE
VELOCITY MICROPHONE
with
ACCESSORIES
TYPE PB-144
(MI-3015.A, MI-3015-B)

PART I - DESCRIPTION

1. INTRODOCTION - The velocity microphome is the result of several years
of intemsive research and development toTard the improvesent of the char-
acteristics of microphones as used for recordimg purposes, and is entirely
different in principle and construction from othar microphonss now in use.

Instead of a "diaphrags" (in the commonly accepted meaning
of the word), the wvelocity microphome contains a thin metallic ribben
suspended between the poles of & permanent magnet with its length perpen-
dicular to, and its width in the plane of, the magnetic lines of force.
The opposite emnds of the ribbon are commscted to a transformer which
matches the impesdance of the ribbon to a 50 or 250 ohm line. Sound waves
reaching the ribbon vibrate it within the magnetic field set up by the mag-
nat. The vibration of the ribbom is in exact sccordance with the sound
vibrations and, occurring as it does within the magnetic field, sets up
corresponding alternating elactric potentials across the primary of its as-
soclated transforser. These minute voltages are subsequently amplified to
the power level reguired for recording. The slcrophone asplifier may be
located remotely from the microphome uvmit when mecessary or desirable.

2. DESCRIPTION - The MI-3027 microphome unit is furnished with a suspen-
sion fitting (Type UP-4212-4) to permit the unit to be suspended overhead.
This location of the microphome is that genmerally used in sound motion
pleture recording. See Figure 1. The microphone may also be mounted on
A program or announce stand as shown in Figures 2, 3, and 4.

The transmitter 1s enclosed within & perforated metal casing
which serves to protect 1t froe sechanical injury and sdverse vwind effects.
The line coupling transformer is contained in & metal case as a part of
the olcrophone unit.

3. SENSITIVITY - With an input sound pressure of 10 dynss per square cen-
timster perpemdicular to the plane of the ribbon, the ribbon emicrophons
unit will deliver BDD microvolis ascross & 250 obhs losd, which is equive-
lent to ean output level of -67 db. as compared with a rero level of 12.5
milliwatts, or -&64 db. &3 cozpared with & rero level of 6 milliwatts.

0o an open circuit baslis of measuresent, i.e., with an input
of 1 dyne per square centimetsr (1 bar) perpendicular to the ribbon, the
output of the edcrophope mcross an open clroult is the equivalent of -8l
db. with referemce to & zero level of 12.5 milliwattis, or -T8 db, with
reference to a zero level of 6 milliwatts.
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4. QUALITY OF RESFONSE - The operating range of the microphone extends
from 30 cycles to 15,000 cyclas.

When & velocity microphome is placed close to a source of
sound, the low frequency response is accentuated. In view of this fact,
provision is made in the MI-302T7 mlcrophone to enables the user to alter
its frequency response in such a manner =3 to suit best the particular
purpose desired; viz., the plck-up of woice (i.e., within 2 feet of the
microphone), or the pick-up of music (which takes place at greater dis-
tances from the microphons). Esphasis is here placed on the fact that
this feature of the MI-3027 microphone i3 not provided with the intention
that such alterations in frequency response bs made at will: i.e., between
scenes; but is furnished for the sole purpose of supplying a microphone
with the best possible characteristics for volece pick-up or for musical
pick-vp. It is recommended that the frequency response be adapted to
either of these types of pick-up and the use of the wicrophona te re-
stricted to that type of plck-up only.

To alter the frequency response procesd as follows:

A small eircular hole will be found in the cover plats of the
trensforper casing. Through this hole will bs visible the letter =ye
(veice) or the letter "W™ (susic), depending on whether the microphone is
a4t the time adapted for voice pick-up or for susical pick-up.

Voice plck-up requires the use of & jusper (upon which appears
the letter "V"), which is to be placed across the two terminals sarked "M"
(music), located on the terminal block within the irasmsformer housing.
Access o this termimal block is obtained by removing the cover plats
of the transformer housing.

¥hen the jumpser "V* is used, it commects & resctor in parellel
with & part of the transforser wirding (vhean the 250-ch= output connec-
tions are used), or with all the trensformer winding [when the 50-chm cut-
put conrections ere used). See the schesatic disgram, Figure 5.

L)

A response curve taken with and without the "V* jumper is
shown in Figure 6. As will be observed from examination of this curve,
there is a sharp decline at the low frequency end of the curve when the
"V* jumper is used. It is to be noted that this curve was taken in a
plane wave field, and that the curve is flat wvhen the speaker iz located
at a distance of 1 foot from the mlcrophone.

&, DIRECTIONAL CHARACTERISTICE - One of the most important characteristics
ef the wvelocity microphone i its directiomal property. Since the ribbon
is suspsnded in free space, Sound waves approaching the microphons from a
direction in the sage plane as the ribbon have no offect upon it. Sound
waves FROM EITHER DIRECTION along an axis perpendicular to the plane of
the ribbon heve the maxisum effect. For equal distances from the trans-
mitter, the relative reszpomse to sound origimating at wvarious angles to
the exi=z perpendicular to the ribbon iz shown in Figure 7.
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It iz at once apparent that thiz characteristic iz of conzlder-
able value in the solution of some of the difficulties usually encountered
in reverbsrant location= by the reductiez of the effect of undeszired sound
reflections, and in the increased poszibllities of obtaining better bal-
ance, clarity, maturalmess, and selectivity im zound pick-up. Extraneous
direct or reflected sounds approaching the microphone from side directionsz
will have little affect, end therefore background nolzes and rellected
gounds in the recording are con=iderably redoced, which increase=, Ly
copparison, the gquality of the direct -ounds reproduced. The degree of
gound-proofing necessary Jor sound originating within the “dsad zone™ ls,
of zourse, dependent upon the reflecting surfaces present which say return
the undesired sound to the microphone from such directions that response
zay be obtalned.

For the =zace allowable reverberatlom pick-up, the opsrating
renge of the velocity microphone 13 espproximately 1.7 times greater than
a mon=directional slcrophome having the szsze sensitivity.

Sound concentrators and baffles used with condenser or in-
ductor microphones are unnecessary with and inapplicable to the velocity
microphone because of the fundamental difference in the principle of its
operation. The transaitter muat be used in free space where the flow of
alr particles is usispeded. Eowever, "plck-up® from the rear direction
of the olorophone may be eliminated by placing a baffle or shield of heavy
sound absorbing mmterial, such as heavy felt, at a distance of not leas
than thres feet from the transsltter emd so0 conflme the “pick-up® to
the area in front of the microphons.

PART TI--0OFERATION

6. MICROPHONE ASSEMELY. - The mlcrophone, as supplied by the menufactur-
er, 1s equipped for suspension mounting. For this purpose, a suspension
fitting ia attached to the yoke of the microphone fork by means of three
machine screws, eyelets are likewise provided at the extremities of the
fork.

KOTE:- When the olcrophone 13 suspacded, see that its weight
ig carried by the suspesnsion fitting with mo strain
on the slcrophons cable.

(a) STAND MOUNTING - If st-nd counting 15 desired, the men-
ufacturer is prepared to furnish program stand Type AZ-4030 (MI-4058)
or announce Stand Type AZ-4191 (MI-40%8-A). When elther of these stands
is to be used an adapter (MI-3033) will be required. To mount the adapter
on the microphons fork, resove the susponsion fitting, pass the apindle
of the adapter through the hole in the yoke and put om the flat washer,
the spring washer and the clemping nut. If the program stand is to be
used, screw the adapter assembly (the flanges of which i3 drilled and



Page four

threaded for this purposs) to the top of the stand. If the announce gtand
is t0 be used, remove the cable clamp from the barrel amd the flange
from the bottom of the adapter, insert the barrel in the hole in the stand
and fasten it in place by msans of the three screws,

(b) CABLE COMMECTIONS - Remove the cover plate of the trans-
former housing.

Logsen the two screws in the cable clamp and pass the end of
the cable through ths cla=p.

At one side of the ter=inal block are mounted four terminals.
Of these four termimals, the two outside are cutput termimals. Between
the two terminsls mnesrer the center is ongraved the mumber 250 (i.s.,
250 ohms). Between sach outside terminal mnd the mearsr of each centrai-
1y located terminal is engraved the nusber 50 (i.e., 50 ohxs).

If the microphone is to fesd & 250-0hm line, the two small
Jumpesrs showld bs placed, ome over the other, across the two centrally
located (250-ohm) terminals.

If the microphons iz to feed & 50-oha line, ome of the two
small jumpers is to be placed across each pair of terminals marked 50,

No change is mecessary in microphone cable terminal conmnec-
tions.

Solder the ground leed from the cable shield to the cabls
clamp.

The cable is to pass through the slot in the cover plate of
the transformer housing.

Figure 12 shows ths location of ihe variocus nusbe—ed contacts
of both plugs and receptacles, and, in conjunction with the schesatic wir-
ing diagram, will serve to indicate the proper comnections of the wvarious
leads when testing, repairing, or replacing any electrical part.

(c¢) PHASING - When more them one sicrophome is nsed ina
single pick-up, it is possible that the output of the warious sicrophone
circuits may not be in phese when fed into & cosmon c¢ireult. The micro-
phone clroplts inclpde the microphones thesmselves,; mlcrophone pre-ampli-
fiers, wmicrophone attenuators (mixzers) epd the pecessary comnecting
lines. The output of the microphons attenuators (mixers) whem fed into
the overall attenvator (=ixer) sust be in phese, or varying degrees of dis-
tortion will result, depending upon the relative placesent of the micro-
phones. If two microphomes are placed close together, the result will
be practicelly zero output if their circults are out of phase at the over-
all mixer.

For this reason each umit of all RCA recording equipment is
carafully wired in emccordamce with a defimite wirimg ecolor schems in
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order that they will elways be in phase when the inter-unit comnectlons
have been oade according to & upifors plean; i.e., where the "1 connec-
tion of ONE sicrophomne is comnected to a certain input terminal B its
pre-amplifier, them the "i" commection of ALL microphomes must be comnnec-
ted to a corresponding terminal of their respective pre-asplifisr and so
on through the syste= up to the overall mixing comtrol.

In set-ups in which weloecity microphones are used, it is pos-
sibles to phase thea by turnimg those csut of phase through 180 desgreas.
This is not possible with any pressure opératsd microphone.

It is particularly important that the phasing problem be borne
in mind when inspecting, testing, repairing or replacing eny unit or com-
ponent thereof, and care be takem to ses that the internmal comnections of
the various units are made strictly im accordance with their wiring dia-

grams.

7. TECHNIQUE OF VELOCITY UICROPHONE PLACEMENT - The proper placement of
the microphons is essentlal in order to realire fully its inhereat advan-
tages. For this reason, the following instructions should be carefully
studied, and close sttention be given to the results of any special place-
pent with a view towards future improvement of the technique. These in-
gtructions can of course only serve as & guide, and & study should be made
t0 determine the best slcrophome placesemt for sach comditlon.

(a) GENERAL CONSIDERATIONS FOR STAGE SET-UF - The directiomal
characteristic and greatsr sensitivity of this microphone sre especlally
important in sound recording for motion pictures. - Because of the necesslty
of constructing sound stages for sight as well a3 sound, the acoustiec pro-
pertiss of the set are frequently sacrificed in favor of the scenic pro-
perties, whereupon more difficulty is experienced im comtrolling the ef-
fect of undesired echoes and reverberations. Also, because the microphone
cannot be in the field of wiew of the cemeras, the sicrophone must be lo-
cated farther from the ectors than is the case in a broadeasting studio.
With the increased distance between the sound source and the sicrophone,
the roverberationm, echo and background nolso effecis are core troublesoms.
Furthermore, there are always peopls and mschinery in =motion om the set
other than those in the picture and sounds ceused by them must not be
picked up.

Also because of the usually Dore distant location of the mi-
erophone, it is unlikely that the commection of ihs microphone for veolce
pick-up, as described in section 4, will be used; although it may become
degirable because of spscial recording condltlons.

Frevious to the production of the welocity sicrophone, it has
been necessary with other sicrophones to use microphone baffles, sound con-
cantrators, acoustic treatsent of sets and studlios, cemera "blimps,”™ etc.
The use of these deviess ms aids to the perfect reproducticon of sound and
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picture with the proper illusion of naturalness has not been entirely
oliminated through the use of the wvelecity slcrophone, but bas been great-
1y minimized.

As petntioned in sectionm 5, & felt baffle may be placed so as
to cut off the "pick-up™ of sound from directions opposite to the source
of desired sound. The miczrophone, in many cases, may be placed so that
an imaginsry pleme coincident with the plane of the ribbom will pass
through sources of undesired soumd, either direct or reflected, and so
minimize the effects of extramsous or reverkterant sound.

The necessity of highly sound-proofed booths and "blimps®™ is
evidently reduced if ceseras are operatsd im positioms im the "plans of
zaro sound®; and the degres of sound-proofing necessary for sound originat-
ing within the “dead zome™ is, of course, depsndent upon the reflecting
surfaces present which say return the undesired sound to the slcrophone
from such directions that response say be obteinsd. A cazere, for sxample,
pay be operated outside of & booth end without a "blimp™ if it is placed
in the plane of zero sound, providimg that none of the camera nolse is
returned to the oicropbone from any other directlom by reflecting suar-
faces, which condition may te most gemerally realized in out of Joor re-

cording. ©See Figore 11,

(b) CENERAL INSTRUCTIONS - The source of sound, speaker, ar-
tist or musical instrument, should not be placed closer to the microphone
than 2 feet and & distance of 3 to 4 feet is to ke preferred. A% shorter
distences there is & tendency toward sccentuation of low frequencies,
which may result in making woices sound "boomy.® In this respect, the
use of the velocity microphone differs greatly from that of the conden-
ser microphone with which the speaker or soloist has usually worked at
g digtance of 4 to & inches.

The placement of & speaker or musical instrusent off from
the center line of %he microphone will in mo way affect the gquality of
plck-up, but will merely sttenuats the direct sound plck-up, thereby rals-
ing the ratio of reverberation to direct "pick-up".

For the most satisfactory resvlts, the microphone should not
ba placed ¢loser thas 3 feet to any solid reflecting surfecs. This state-
ment is, of course, generzl and specific conditions may require otherwise.

In order further to eliminmate adverse wipd effects, it is ad-
viseble to empley a suitable wind screen when the microphome is used out-
of=doors.

The diegrams reforred to in the subsequent paragraphs and the
disecussion concerning them can only serve to indicate some of the possible
placemsnts under particular conditions. The final decision as to what con-
stitutes the proper placement must rest with someome who is competent to
judge the quality of ths resulis as reproduced by the monitor speaker.
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It is recomsended that the side of the micrephone OPPOSITE
the cable entrance bushing, always be turned toward the source of desired
sound.

(2) SOLOIST WITH PIANO - Interesting affects mey bo obtained
by changing the angle of the sicrophose with respsct to the plano, thus
changing the ratio of reverberation to direct "plck-up™. The distance
betwesn tho soloist and sicrophome should be determined by the strength
of his (or her) woice, and the plamo z*ould be placed accordingly. The
general arrangement is shown in Figure 5. Under no conditlions should the
soloist be less than 2 feet from the slcrophons.

(4) DANCE ORCHESTRA - The disgre= (Figurs 9) is self-explans-
tory, the oaly precaution nocessary being to keep the sololst at least
2 feet, and preferably 3 feet, from the microphome.

Due to the fact that artizts cannot work close to the mlcro-
phone, soze difficulty say be experienced in obtainimg the proper balance
botween the artist and the orchestra. This difficulty- can be overcoms
quite satisfactorily by using two microphones, one to pick up the orches-
tra and the other to pick up the artist. Ths artist's sicrophone should
be located oo that its “doead zome™ is toward the orchestra. By properly
setting the mixing comtrols, the level of the orchestra can be controlled
g0 that a patisfactory back-ground saccospani=ent of musisz is obtalned.

In locating the microphome with respect to an orchestra, care
should bo taken to evold reflected "pick-up™ from hard surfaced floors.
Such reflectlions can be avolded by the use of carpets or sisllar material
on the foor.

(o) LARGE ORCHESTRA - An arrangesont for & large orchestra is
ghown in Figure 10. Tvo sicrophoses may be used to sdvantage for suchan
assembly. See also paragraph (d) above. The arrangement shown in Figurs
10 was used succeasfully in the RCA recordimg studios in Camdon, N. J.
It oust be borne in mind, however, ihat this arrangement will not neces-
sarily be the best in all studios becavse of differences iz thelr acoustic
propertios. Changes in this arrangesent should not meed to be very exten-
sive im order to give excellent resulus.

(f) =LOMG SHOT" AND "CLOSE-UP* SOUND - The coarer a micro-
phone may be placed to the subject TIthin the limits of the foregoing
parsgraphs, the morse matural will be the quality of recorded sound.
This statement is made without regard to "long-shot" sound which is de-
liberately cade poorer in order to produce the desired match between pic-
turs and sound. An indefinable quality of "presence™ is the principle
difference bewsen "long-shot™ and "close-up™ sound and thls quality is
rapidly lost as the microphone iz moved farther from the subject. Im
many cases, tro cameras are trained on the subject sisultanedusly and at
loast that portiom of the sound used wmith the close-up pleture should
have "presence” to match the pleture. The increased field of view of
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the long-shot camera precludes the possibility of placing a microphons
close enough to the subject to give the desired close-up sound exsept
through the use of the welocity microphome and by taking full sdvantage
of its directienel charscteristics and increased semsitivity.

{g) UNI-DIRECTIONAL PICE-UP - Should it be found desirable
to utilize plick-up from but ome direction, plek-up from the opposite
direction may be made ineffective by placing a baffle or shield of heavy
scund absorbing materisl, such as felt, approximetely 3 fest from the
microphone on the side from which the sound is to be blocked. The felt
should be approximately 6 to 10 feet square.

(h) BI-DIRECTIONAL PICE-UF - The bi-dirsctiomal charagteri=z-
tic of the microphone mey bo used to its fullest advantege in some cases
by grovping the artists about the mlcrophons at suck positions that
their voice levels match to form the desired composite.

When the microphone is used by & speaker located at a table
or desk, the microphone should be so placed that it picks up direct sound
from the speaker rathor than reflected sound from the surfece of the
table, desk or mAmuscript.

In most cases of this sort, it is necessary to comceal the
microphone.

8. OPERATION. - In general, the microphome will operate satisfactorily
and require very little attention. It should give the mormal output
listed in section 3.

The mlgrophone may also be mounted on a progra=m or floor
stand (MI-4056) or om =n snnounce or desk stand (MI-4058-A). An adapter
(MI-3033) is roguired whem using either type of stamd. The program or
floor stand iz sdjustable as to height. The center of the velocity mi-
crophone may be located at any height from 56 to Bl inches above the
fleer. In order to raise or lower the stand, the wvertlcal colusn clazp-
ing screw should first be loosened. If it is desired to raise the micro-
phene, all that is mecessary 1s to 1ift 1t to the desired point and
there it will lock itself autceatically. Usuvally, it will remmin fixed
at this position umless there is vibration or the microphone end stand
are moved around. This movement may cause the stand to slide slowly down-
ward. The clamping serew is provided in order to preveat this. However,
if the mlerophone doss mot tend to creep, then it is not necesasary to
use the clamping screw. When it iz desired to lower the microphons
gtand, ths clamping screw should first be loosened, them the imner tube
of the microphone stand should be ralsed slightly shile pressing the
sliding coluzn latch shich projects at the side of the locking device.
This will release the lock and allow the microphons to ba lowsred to
the deslired position, at which point the latch should be released and
the stand will automatically lock itself. Then the clamping screw pay
be tightened if desired.
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t 1z npot reccsmendad that the customar attzopt to repalr

the sicrophono, but, rother thet it ke returmed to tha RCA Hanufscturlng
Company, Inc. for repair. Thiz gay ba donme by vriting to the EBECA
Manufacturing Cespany, Inc. for & "RETUREZD APPARATUS"™ t=og and "BEPQOHT

ELANK." Befor2 deolng this, hosever, make cbsolutely certain that the
trouble is in the zlicrophons sad not elscwhers in tha circult.

9. LIST OF PARTS AND ACCESSORIES.---

ACCESSORIES
Peseription Type Stock No.
Velocity Microphone (with Suspension Fittimg) . . . WI-3027
(zee Figure 1)
Program Stand (soe Figure 2) . . . . . . . . . . . AZ- 4030 MI-40%6
Annnunce (Desk Type) Stamd (gee Figure &) . . . . . AZ-4191 UI-4058-A
Adspter, for Progrem and Announce Stands {zee Figure 3) HI-3033
(or 16831)
Suspension Fitting (for MI-3015-B) .. . . . . . . UP-4212-A4  MI-4071-A
Cable and Plug (18-inch cable with
a2 Cannon Type P3-CG-12 plug) . . . . . . . . 2 MI.ZOES
*Cable (2-cenductor, shieldad extenmsion cabla) . . MI-&2

Flush Type Wall Receptzcle (see Figore 12) . . . . Cannon Type
P3-13 MI-4622

Surfece Type Wall Receptacle (see Figure 12) . . . Cannon Type
P3-1T MT-4621

Flush Type Wall Recoptacle (see Figure 12) . . . . Cannom Type
P3-38 MT-4625

Female Cord Comnector (see Figure 312} . . . . . .. Cennon Typo
PE-0G-11  tUI-4820
FMT-4520=-A
Male Cord Conmector (sse Figure 12) . . . . . . . . Czanon Type
F3-0CG=-12  tMI-45630
FML-4630=-R

NOTES:- “Length of cable must be specified whem ordering

tAlusinus, Bromre fimish.
tAlusinus, Hatural finish.
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REPLACEMENT PARTS

Daseription Stoek Ho.
Microphone Sereem . . . . . . T e R e T | . = = = = = = = 16825
Swivel Clamping BMut . . . .« « &« + = = = = = = = = 2 = = = = = = = 16626
Basher - Usod under swivel clasping nut . . . . - &+ = = = - - « +» 15827

Trensformar - Microphons Gutput Transformer . . . Type BT-330 . . 15828
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