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provide communications-electronics -meteorological (CEM) systems en-
gineering and consultive engineering suppor t for AFCS. In this respec t,
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tion standards for use in planning, programming, procuring, engineering,
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ing systems engineering of CEM requirements that must operate as a
system or in a system environment; operating a specialized Digital
Network System Facility to analyze and evaluate new digital tech-
nology for application to the Defense Communications System (DCS)
and other special purpose systems; operating a facility to prototype
systems and equipment configurations to check out and validate engin-
eering-installation standards and new installation techniques; providing
consultive CEM engineering assistance to HQ AFCS, AFCS Areas.
MAJCOMS, DOD and other government agencies.
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ABSTRACT

The MHU-13P (C/B) Protective Mask Communication s interface Device ((‘ID) allows \ ir

Traffic Controllers to operate ground—to—air transmitters in the control towers and
prov ides intercom capability while the operators ore required to wear the protect Iv ~ I

masks.
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1.0 BACKGROUNE ) .

1.1 rhis technica l report concerns a study accomplished by th~ 1H4 2 EEfl pertaining to the fmisi hilitv of
modifying the MI3U-13P (C II) Protective Mask to t he extent  tha t  Air  T~’a ff ic Controllers would have the ~hility
to operate ground-to-air transmitters , as well as intercom equipment , w h i l e  wearing the protective ti ia- k.

1.2 Prior to II flee 1978 , a pre liminary investigat ion using the protective mask was conducted rv 151
F I-:t;/I :l :l J R  . .At t his time , it was determined that the use of Star Set electronics w ith the protective ma.~
(microphone and phones) was not a satisfactory solution. Since the tower console input and output iflipedances

itid riot m atch the electronic components of the protective mask , it was apparent that extens ivo modif icat~onc
to both the console and the protective mask would be necessary to satisf y the requ irem ents . However , t h I s

action would require extensi ve modification action through AFLC channels and at best would require 36 5. 4 i~
months procurement time.

1.3 The l~42 Fl:(;/E:EITR then investigated alternatives tha t wou~d solve or alleviate ~1O,-d 1) 1 t he  operationa l

problems. rhe Investigation in- h eated that no commercial device existed that would prov i to  the interface
re qu ired to enable operation of the protective mask with the console. It w as therefore decided to design arid
test a prototype interface device tha t would satisf y the requ irement w ithout having to  III O~ifv out he r tlii-

console or the protective i~ it sk.

2.0 I N  l l- :Ru- - \ ( - t - :  l) FVI( ’ r .

2.1 Rt’qliire nents .

2 .1. 1 rower contro llers r l v  heavily on verbal coordination between their  position , in the tow e r.  i’Iuuc
roril inat ion is riot normally conducted over the headset. Iv hen a controller is wearing a protect iv. nask he is

in a wor ld  of hLs nw u . When verbal 0 )  mmli i i  eat ion w ith his fellow controller Is r~~ iiired, some t ’ , , , r -  i t

is mandatory.

1 . 1 . 1  The follow rig inter face capahilit i f s  were 1~veloped to sat is fc the protected mission require - Dents :

a. Intercom between 3 positions (3 controllers wearing protect ive masks ) on a non-interfering ~f 1515 .

~. F.scti operator ’eori t :- lor m u s t ui able to acc€•w an operational channel while the other two are using
the inte rco m .

Each operator must he able to monitor a selected receiver as is normally accomplished on phones.

d. When in the inte rcom position, each operator m u s t  be able to hear paging speakers in the room.

e . 5-ac h operator must he able to monitor a selected receiver in either the INTERCO’d or the
III \NM’ ul l F mode.

I 
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f. When in the TRANSMIT mode, the audio in the INTERCOM mode must not be permitted to noduluu I -

the selected channel on transmit.

2.2 Description and Function.

2.2.1 Figure 1 shows a block diagra m of the interface device with the following capabilities:

a. When t he unit is plugged into the control console position and the AC power , each operutor iimu v

selec t an opera t ional channel on the console. I~~
(’fl the rocker swi tch on the mask cable is in the tr a nsum u it

posit ion the operator utilizes the (P11’) push to talk button to transmit. When the rocker switch is in the
intercom position the opera tor utilizes the PTT button to talk on the intercom to the other operators.

b. W hen the rocker switch is in the transmit position and a receiver is selected on the console , t h

operator can mon itor tha t receiver and control the volume gain by the phone control on the console.

c. When the rocker switch is in the intercom position the operator hears any other operators int . -- ’co uu

L~ 
conversat ion plus the audio fro m the room amplifier. If the operator selects a receive channel on the comisud-

he wi ll hear it in the intercom position as well as the intercom conversations. For private monitori ru~’ of the

rece ive channel the operator should change the rocker switch to the other position.
- 4

.1. When the operator pushes his PTT button in either of the rocker switch positions he mutes his own
earphones hut not the other operators. This absence of sidetone is necessary due to the m ask phone and
microphone character ist ics to prevent feedback. Therefore, no sign ificant sidetone is provrded.

e. In all operators positions, the receive audio level is controlled as normal, using the phone euu mis o k’

contro l as necessary. Intercom volume is internally set at a fixed level as is the room listening uum pluf ier.

f. No -\C Switc h is provided; the unit is ON when plugged in.

2 .7 .2 The c ircu1ts utilized in the interface device are shown in Figure 2 , seh~ m~ ti~ of the u m i s k  ampli f ier .
t i rco required; Figure 3, schematic of hand held control switch box, three required; and Figure 4 . sc ’heu nat ur’ of
the room ampl ifier and power supply, one required. All circuits use solid state integrated circuits (IC’s) .

7. ” 3 Figure 2 (mask amplifier) is comprized of one LM381 IC, Dual Operat ional Amplifier; one (‘4 1)16,
(‘~lOS, Quad, Hi-Lateral Solid State Switch; and one LM38ON-8 , 8 PIN [)IP Operational Power Amplifier. The
low level s ignal from the mask microphone is fed to the matching transformer TI and then to half of the
l M381 , wh ich is designated LM381”A” . The t M38l”A” is used as a high gain preamplifier. The amplified audio
is fed out of pin 7 to pin 1 and 3 of the C40l6 . If the opera tor has his Rocker Mode Switch in the T RA NS’I1IT
position, P11’ SW “(“ w ill turn on when the PTT button is depressed. This allows the audio out of pin ~2 of
(‘ 4016 to be coupled to LM38I”B” where it is further amplified and then fed to 12 transformer to the tra nsm it
line via the console channel selector . W hen the operator pushes his PTT button, SW “C” also operates the mute
sect ion of the C40l6 via the steering diode Dl muting the input to the earphone amplifier LM38ON-8 . This
prevents feedback from the earphones to the microphone during transmission. Upon release of the PTT button ,
the earphone amplifier is unmuted and the opera tor will hear the selected receiver audio in his earphones.

2
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Vo lume level us controlled by the phones control on the consoh- . If  the Rocker Mode Switch is in the

INTERCOM position, SW”C” is opened and SW ‘ A ’  us ‘ON”. When the operator depresses the PIT button, he
turns SW “H” on and at the same time Iliutes the earphone a m p lifier through D2 and the mute section of C4016.
The amp lified audio from the LM 381”A” preamp is fed through SW ”B” pins 3 and 4 to the (IC) intercom buss
tnrough a 10K ohm resistor. Thus audio then goes to the other mask auii~ lif uers via the intercom buss and is
heard by t he other two operators, but not by the originator because his earphone amplifier is muted during his
PIT time. When the operator releases his PIT button, S W “H” opens, is does the mute section of C40l6;
therefore , any audio from ti-ic other operators that is present on tIw litte r ama bu ss , plus the rootui .iinplit iers ,

wi ll be heard via t h e  SW “A” wh ich is on providing the audio to the L\J ISON -~~ earphone amnp lifier which is
unmuted. Therefore , comp lete intercom capability is provided.

- 1 2.2.4 Figure 3 schematic shows the i ir  Uj I which enables or disables the C’iiO’S , C4016 switch sections SW

“C”, SW “H” and SW “A” in Figure 2. Figure 4 is the schemat ic of the overall power supp ly whic h provides 1 2

- 

- V DC for all amp lifiers and switches. It also cof l tu i ums one—half of -in L~ 1 3~ I hC , which is exactly like the other
microphone preamps; i.e., it s output is fed u -o nt i rmuiou is l~ to the lntert omn bu ss , the microphone in the enclosure
listens to the room paging speakers , etc.

2.2.5 The TX output line level is equal to the r ’ mut 1 uum of the original c,tmhc.n microphone headset; i.e., approx
-I7DBM to - lOfll3M. The intercom level us set internally in the earphone auu ip l i f icr for a comfortable intercom

level. The receiver level is controlled by the console phone control preceelmu ig the earphone amplifier.

2.? . The interface device as described prov ides the capability requ ired in operating the console with the
fol lowing necessary exceptions. Ni significant Si b- - tone is pru.~ l ud  in the inter omm u or transmit nodes t

operation and when ltteunpting to couu i lu muu i i , ate ov”u the hot - line ~ t h u t h u  um u. isk , it is necessary (because the
loudspeaker cannot be heard through the u u .i’,k) to l i f t  omue earphone . Thus i’ bec ause the mask must be in th~
trdnsmit mode to enable talking on the hot-line. W hue ru in the t rau msu t m u u ’dc , the room microphone/amp lifier is
not connected , there fore , no audio reaches the mask earp hones f r o r i  th~ hot-l ine speaker v ia the room
microphone.

3.0 CONCLI JSIONS.

3. 1 The interfac e device ( u s  designed b r  special iont ingen(y utI l ization) is considered adaptable for A ir
Force wide use wherever six -wire console omitro l headsets are used and the MPul - I P (C/H) Chemical Huolog ical
Protective \t~usk is r e c - rr’ c ,

3.2 ~If l Y signifiu au t uon~ - - m~ -, t . , t  mas develop ,is a result of t I N  field testing should be referred to the

author for possib le supplei eot .~E inclusion in this tech report.

3. t Acquisition of this inte rface deviu-e it quan t i t y  require s a defi nit ive fo llow—on specification for
procurement or development of Standards for mu-ho u se fabrication by A FCS .
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