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NEW YORK'S MODERN FIRE COMMUNICATIONS CENTER

BY

N .J. REINHARDT* AND A, DETTORI**

The subject under discussion is the new Fire
Communications Center in Staten Island, N. Y.

It will be helpful to lay some groundwork for
this subject since Fire Communications is a
specialized field with which comparatively

- few individuals have direct contact and even
less technical association.

The current annual budget for the New York
Fire Dept. is over $140,000,000.00. The
organization is obviously not small and,
since its efficient function is largely de-
pendent upon rapid and accurate communicat-
ions, the magnitude of the Communications
problem is self-evident.

The physical plant of the Bureau of Fire
Communications consists of five central
stations serving 284 fire houses, 1700
miles of cable, 1800 miles of aerial wire,
500 miles of conduit and some 15,000 fire
alarm boxes. A radio system composed of
"4 sub-systems serves the fire fighting force
and is composed of about a dozen base trans-
mitters, a microwave link and nearly 1000
mobile and portable units. There is also a
fleet of 10 fireboats equipped with high re-
solution navigational radar.

The annual communications traffic consists
of the processing of some 96,000 alarms of
fire involving about 61,000 actual fires.
The total number of signals transmitted was
115,000 the the total number of radio trans-
missions was in the order of 730,000 for the
past year.

By use of a slide rule, it becomes apparent
that it costs about $2290.00 to extinguish a
fire and, if unnecessary and false alarms are
counted, a figure of $1468.00 is indicated for
each "run" of apparatus.

In keeping with the current trend toward man-
agement analysis of cost per unit of accom-
plishment it is obvious that an increase in
either fires or false alarms will result in a
direct reduction of units costs. The pathway
toward greater municipal economy is clearly
marked.

The telegraphic fire alarm system came into
existence almost immediately following the de-
velopement of the telegraph itself and dates
back to about 1848. The earliest systems were
open circuit-very much in the nature of the

*System Design Engineer.

door bell with a simple coding device for iden-
tification of the box location. Not too long
afterward there began the developement of more
sophisticated systems involving the closed or
supervised circuit and, in about the 1880's,
some significant advances involving the non-
interfering and non-interfering, succession
types of fire alarm box were made.

In order to clarify these terms, it will
be of help to explain a typical fire a-
larm circuit. The circuit is basically
a wire loop, some miles in total length,
connected to a station battery or other
source of power through one or more cur-
rent sensing relays. A number of fire
alarm boxes are interposed in series in
the circuit loop. These are basically
circuit interruptors which transmit a
unique code by means of a spring wound
mechanism driving a code wheel. The
circuit interruptions are sensed by the
aforementioned current sensing or "line"
relays. Drop out of the line relay
closes a "loeal" circuit causing a sig-
nal in synchronism with the code wheel
interruptions to manifest itself by
lights, buzzers, punch tapes or any other
convenient means. Any opening of the
circuit in an abnormal manner is manifest
and circuit integrity is thereby guaran-
teed.

It is apparent that such a system is vul-
nerable if two boxes are pulled simulta-
neously since a mutilated signal would be
received. A mechanism was developed dur-
ing the 19th century, which was the age

of glory for the mechanical engineer,
first to permit reception of one signal
while ignoring the second and later on

to permit reception of the first signal
and then to receive the second in the or-
der of the box activations. These were
known as the non-interfering and the non-
interfering, succession types of fire
alarm box respectively. The second very
quickly supplanted the first for the ob-
vious reason that one box was ignored and
therefore '"last" in the earlier, simpler
non-interfering unit. The non-interfering
succession type of box has been relatively
unchanged for over 80 years. It has been
quite satisfactory and, on the whole, ex-
tremely reliable and constitutes a tribute
to the mechanical or, more properly, the
electro-mechanical skills of those who have

New York Fire Department
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long preceded us.

There are other sophistications constantly
in process which will be discussed later

on but the fire alarm was, in conjunction
with the telegraph as we know it, one of
the top ranking developements of that

phase of the art at the time. Before the
turn of the century, there existed what now
appears to us as a novel situation in which
the Telephone Company borrowed a few cross
arms from the Fire Alarm Telegraph Bureau,
to string wires on poles for purposes of
telephonic communications. The police tel-
egraphic system for a time was co-existent
but had developed somewhat later than the
fire system.

The fire alarm box can transmit a unique,
simple and straightforward plea for help
but little additional intelligence and it
has not changed significantly in nearly 80
years,

It may be in order to dwell briefly upon
what is, no doubt, a logical question in
the mind of an intelligent observer, 'Why
do we not combine the communications func-
tions of several emergency services, and
utilize some of the more flexible media
available to us for the transmission of em-
mergency messages?'

Anyone who has had intimate association with
Fire Departments in relatively undeveloped
areas can see, compresSsed into a very short
period of time, the whole evolution of the
municipal emergency communications system.

When a community is built, the first need
is for fire protection and the medium of
communication is the split locomotive tire
with a sledge hammer, chained to a post, to
strike a blow for the further developement
of emergency communications.

This device had its problems as do our pre-
sent day transistors. The particular mode
of failure for this unit was termites in the
hammer handle.

The logical evolution from the locomotive
tire or bell was in line with the advance of
the telephonic medium and consisted of dra-
gooning the local telephone operator into
service for purposes of rounding up the per-
sonnel to man the fire apparatus. The next
step contributing to spiralling a municipal
budget was the employment of a village po-
liceman who directed traffiec in front of the
church on Sunday mornings and devoted the
rest of his time to unremitting vigilance
designed to nip in the bud any incipient lo-

cal crime wave. The combination of telephone

operator and policeman constituted what was
essentially a 24 hour watch and telephone
calls were relayed to the Police Department
who, in turn, notified the volunteers of any

fire emergency. At this stage, the police
department grew as a professional paid or-
ganization while the fire department grew

as an unpaid volunteer group. The cooper-
ation between the two at this stage was
generally somewhat less than totally sat-
isfactory. Further community growth pro-
duced a paid or partially paid fire depart-
ment and the functional rivalry between the
police and fire departments usually resulted
in separate communications for the two with
greater emphasis on the fire system.

As communities grow very large, the efficiency
experts who are a, perhaps necessary, concom-
itant of municipal enterprise arrive at the
earth shaking conclusion that the several emer-
gency services should be combined in the inter-
ests of efficiency and economy. These analysts
were, of course, not practicing their trade at
the time the services were split as a matter

of pragmatic necessity.

The incidence of fire calls is significantly
less than calls for other emergency services,
Requests for assistance from police, ambulances
and dog catchers are far more numerous than
from the fire department.

Those of us in the fire services are gravely
concerned with the fact that any combination
of services or use of a universal communi-
cations system would tend to degrade our own
operation. This is because, in a communica-
tions center handling a variety of calls, the
fire call is probably the most infrequently
received and for this reason not ordinarily
anticipated. The nature and frequency of
other calls is such that, in most instances,
there is no need for the split second re-
sponse required in the fire service where the
first few minutes generally determine the
entire complexion of the operation and fre-
quently are a matter of life and death not
only for the occupants but also for depart -
ment personnel.

The net result is that receiving personnel
is not mentally or emotionally conditioned
to respond differently to a fire call than
to a routine civic complaint and the add-
itional re-routing to the fire service in-
terposes andther delay detrimental to effic-
ient operation.

Such a universal communications center is
almost necessarily one depending entirely
upon the telephone and in a city of the
size and complexity of New York the de-
ficiencies of an oral communication system
due to the multi-lingual nature of the
population and to the aberrations of people
under stress is most apparent to anyone who
has ever heard a recording of such a con-
versation.

There are instances in which the caller may




Fig. 1. The New York Fire Department
Fire Communications Center on Staten
Island, N.Y.

Fig.3. The voice alarm panel providing

selective public address communications

with fire houses, singly, in groups or

in their entirety. '
W s

Fig, 5. Rack of voice alarm equipment
installed in the Fire Communications
Center basement,

Fig., 7. One of the air intake tunnels
which provides filtered air for personnel

and equipment,

Fig. 2. The dispatching function, which
includes equipment status display, geo=-
graphic distribution and available com-
munication means,

ol 2 ’ o

Fig., 4. The radio control console pro-
viding city wide communications and
communications directed to the indivi-
dual boroughs,

Fig 6, Radio transmitting equipment in-
stalled at the Fire Communications Center,
Complete redundancy 1is provided to insure
unfailing communications.

Fig. 8. The automatic bell transmission
panel which control the familiar bell
signals heard in every fire house,




give an address at which he resided twelve
years ago, an incomplete address a com-
pletely wrong address and so on.

There is merit in a device which transmits

a message that is accurate, impersonal

and requires no further interpretations.

The fire alarm box is such a device within
its limitations .and continues to be effect-
ive. The telephone complements the box

and they are both necessary in any effective
system. Neither one is totally effective
per se.

It is imperative that those of us charged
with the responsibility for providing
communications keep abreast of changes and
improvements. in the art. We cannot, however
be expected to be at the very frontiers of
communications knowledge because we must
restrict ourselves to tried and proven
methods because the order of reliability
must be extremely high., It is doubtful
that in an incidence of 96,000 alarms of
fire annually produces more than two or
three malfunctions as error. This is a
failure rate substantially lower than in
any other normal communications medium.

The operational methods may appear to be
somewhat cumbersome but they are remark-
ably effective and there is good reason for
maintaining an open minded skepticism
toward the use of the wonder children of
the electronic age without thorough
evaluation of their deficiencies as well

as their capabilities.

A1l of the foregoing is background material
but is germane to this discussion.

We have been confronted with the threat of
the nuclear bomb for almost twenty years
and those of us who are charged with the
responsibility of trying to anticipate

the future - however poorly - cannot fail
to be cognizant of this threat.

About fifteen years ago, serious thought

was given to the role of fire communica-
tions in a nuclear attack. At the same time,
the necessity for a new alarm station in
Staten Island was becoming more pressing.
The old station was built in 1904 and was
totally inadequate to cope with any sub-
stantial population expansion.

The technical problems was to attempt to
incorporate, at cost, all of the desirable
attributes which could be foreseen.

The structural problems were resolved by
building down instead of up. All normal
functions are on the ground floor level and
the major portion of the equipment is housed
on the basement and sub-basement levels with
an emergency operations center on the latter.

. The economics effected by not housing to

provide a finished exterior greatly offset
the costs inherent in a structure of this
size built in a more conventional manner.

While there were no major changes in the fire
communications concepts per se, there was

a radical departure from most previous methods
of the implementation of these concepts.
There are a number of members of the Radio
Club who, unconsciously or otherwise, con-
tributed much to the underlying philosophy
of the design.

The principle of redundancy is of extreme
value in this particular application. We,
in common with industry and everyone else,
are confronted with the problem of acquiring
competent personnel. In actuality, it was
ever thus and the problem is simply that

our present day expectations are higher than
they were a generation or more ago because
of the increasing complexity of our society.
It has been our experience that it is more
economical to build two units and maintain
them in a routine fashion than to build one
and try to maintain it on an emergency basis.
In the first instance, maintenance can be
scheduled on a routine basis with almost
total manpower utilization whereas, in the
second, manpower requirements must be geared
to maximum instantaneous demand with much
attendant idle time.

In addition, a routine repair or maintenance
function can be more efficiently and effect-
ively carried out than can be one which is
performed under conditions of urgency and
consequent stress,

The selection of components was an all-
important part of the overall design because,
as equipment capability is increased, so

too is its complexity and its susceptibility
to failure. It was the intent to eliminate
the human factor to the greatest possible
degree. It has been our experience that a

function which can be programmed can be more
reliably carried out by mechanical or electri-

" cal than by human means provided that the com-

ponent failure rate is not as high as to
negate this concept.

In the fire service, an installation of the
type under discussion must have a useful
life of somewhere between thirty and forty
years, Certain portions of the equipment
such as diesel engines, radio transmitters
and their associated controls are less

long lived and must be replaced in a matter
of 15 or 20 years because of their greater
frequency use and the more rapid techno-
logical absolescence, Component reliabil-
ity, however, must be at least as high as
in other equipment,

In certain portions of the equipment, in-
frequency of operation is a more serious
problem than failure caused by wear in

other types of service so that a certain amount




of judgement must be exercised in the selecton
of materials as dictated by the application.

All relays employed are of the plug-in variety
and in many instances constitute sub-assemblies
of plug-in modules. Contact materials are of
gold alloy for audio circuits and those
operating below 10 volts, of palladium in
other applications and of tungston or silver-
cadmium oxide where extreme frequency of
operation or high interrupting capacity makes
their application preferable. Mercury wetted
and glass encapsulated dry reed relays are
employed in certain areas and the latter are
utilized in logic matrices where the great
numbers required to perform the function makes
an extremely high reliability mandatory.

Relays are invariably dust protected by means

of individual and in some cases, common screw
down dust covers, Common bus bars are gold
plated and all plug in connectors are of the
gold plated variety. The corrosive atmospheres
in an industrial area near salt water makes
their use absolutely essential for high
reliability.

All wire is teflon insulated in the interests
of fire resistance and for its ability to

be re-worked without damage by soldering irons
or due to aging.

The operating consoles contain little equip-
ment other than wiring ard the. essential
switching keys or jacks. All relays, switches,
amplifiers and other equipment is, in so far

as is practical, are separately and remotely
housed. This is not only a boom to the service
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Miss Emma R, Kunkel
Radio Club of America
New York, N.,Y,

Dear Miss Kunkel:

many years,

We wish you a happy future,

The Radio Club of Americra, Inr.

11 West 4;uh Street
’ New York 36, N. §.

September 11th, 1963

I wish to express the appreciation of the present Officers and
Directors of the Club, and indeed that of past Administrations as
well, for the vast amount of work you have done for the Club for so
I have contacted many of these past officers and received
complete concurrence in this expression from all with whom I talked.

While we all have realized that any work given you, touching on -
any of the many fields of our activities would
accurately and with a minimum of effort on our part - it seems that we
have come to take this efficiency for granted,
appreciation of the efforts we have asked for,
And it seems that the rest of us will now have
for a change to handle the scores of details that come up each month
that have been left, till now, in your hands,

Since many of our former officers and members may not have heard
of your impending retirement, it has been decreed that this note of
appreciation be published also in the next issue of the Proceedings,

Sincerely,

President, 1963,

always get done quickly,
seemingly without

We will all miss you,
to get busy ourselves

Wb




man in terms of better access remote from the
area of activity but goes a long way in
protecting delicate equipment from the
attrition of Coca Cola, cigarette ashes and
bologna skins which are the bane of the
electronics and communications industries,

Before going further it may be in order to
describe the fire dispatching operation.
Contrary to popular belief, in a large muni-
cipality, the signal from the fire alarm

box does not go directly to a fire house,

It is transmitted to the Fire Alarm Central
Station and is then retransmitted to the

a propriate fire houses. The Central Station
is, in essence, a clearing house for all fire

department activities. The two basic methods
of receiving alarms of fire are by street box
and by telephone. 1In the more densely popu-
lated area, a fire alarm box is located at
alternate street corners so that theoretically
one need never go more than one block to
sound an alarm, Each box constitutes the
focal point for apparatus movement on a
particular assignment and the entire assign-
ment system might be likened to a television
display of relatively low resolution. The
telephone alarm can pin point the fire loca-
tion more accurately but for dispatching
purposes, all activities are based upon the
box number with addit ional information
supplied via the 'Voice-Alarm" or public
address system and by radio. Each fire

alarm box has an assignment card associated
with it which lists the apparatus units that
are to respond upon an alarm. Should the fire
be of such proportions as to require addi-
tional equipment, assignments based upon

2nd 3rd 4th and greater alarms are listed

as well as assignments for the relocation

of remote units into vacated fire houses
nearer the scene of the fire. These
assignments are based upon rather carefully
evaluated sets of factors such as the

general occupancy of the neighborhood,

access routes and numerous others which

were examined when everyone was in full
possession of his faculties and little is
left for spur of the moment decisionms.

The means of communication between the
Central Station and the individual fire houses
consist of the public address system, the
telegraphic bell system, telephone and
finally radio. None of these media is any
more reliable than one can reasonably
expect even with every possible safeguard;
but four fold redundancy has provided an
almost perfect record of operational
integrity despite occasional loss of one
or more of the facilities.

The dispatching function operates smoothly
as long as the assignment card can guide

the activity but the nature of any emergency
service is such as to be confronted occa-
sinnally with the unforeseen. If several
large fires are concentrated in a relatively

small area, the assignment card is of limited
value and the dispatcher must exercise
considerable judgment in order not only to
supply an adequate amount of equipment at
each fire but to provide proper protection

in areas stripped of apparatus.

Thought is being given to the eventual semi-
automation of this phase of the operation
and, in all likelihood, steps will be taken
to incorporate this feature in the next
central station modernization program,

The accompanying illustrations show the
physical arrangement of the equipment and
some of the features which are unique to the
Staten Island installation. Figure 1 is

a view of the building and its surroundings
including the 250 foot radio tower which

is the supporting structure for the various
antennae. The tower design is based on a
working load of fifty pounds per square foot
upon one and a half times the projected

area plus half an inch of ice. The founda-
tion design is based upon an uplift of double
that encountered at maximum working stress.
The ultimate load which can be sustained is
probably in excess of twice the working load.

Figure 2 is a partial view of the operating
room and that portion of the console which
represents the dispatching or sending function.
There are shown the four essential pieces

of equipment that are the tools of the
supervising dispatcher. First of all is

his status board which consists of a series
of three position switches related to each
piece of fire apparatus in the borough.

The positions are "In service," or available
for assignment, "Out of Service" and "In
Service by Radio." Associated with the
status board is a stylized map which shows
the approximate geographical location of
each unit and its particular status by
means of colored lights. White is "In
Service," red '"Out of Service' and green
"In Service by Radio."

The dispatcher knows whether the units he is
about to call are available and whether they
must be contacted by wire line if in service
or by radio if in the field.

The next piece of equipment is the ''Voice
Alarm'" which is the rather esoteric term
applied in the fire service to the public
address system which permits transmission
of voice messages to the fire houses on an
individual, or group or over-all basis.

This is a pirority system in which the dis-
patcher has complete control. The fire
house cannot interrupt the message and it is
not used for purposes of intercommunication
between fire houses. It is limited, and
deliberately so, to direct communication
between dispatcher and fire house.



Here again is total redundancy. There are
two microphones, two loudspeakers, two
VU meters and two volume controls

Figure 3 shows the voice alarm panel., They
are identical but in no way related to one
another except that by operating a single
switch, total replacement of all essential
units common to the system is effected and
duplicate units are now in operation. A
fault can be corrected as a routine instead
of an emergency without interruption of
service. The duplication does not extend
to units associated with individual fire
houses but is limited to those units which
are common to the system,

Figure 4 shows the radio console which is
the last of the four dispatching elements.
There are four distinct radio systems in the
New York Fire Service. One consists of

the city wide operation which encompasses
administrative units and those which operate
in all five boroughs. Manhattan and Bronx
share a common set of frequencies as do
Brooklyn and Queens. Richmond, by virtue of
geographic isolation, operates on its own
set of frequencies. ’ ‘

The console is capable of controlling trans-
mitters on all of the four frequencies

and receiving on the four talk-back fre-

- quencies. The console consists of two dual
panels, the first controls the Richmond

and the city wide operation. Since all
transmitters have dual frequency capa-
bilities, it is possible to use one unit
as a standby for the other and provide a
total duplication of sorts in the event of
the failure of one system - again by throw-
ing a single switch. The second panel
controls two transmitters, one on the
Manhattan and Bronx frequency with capa-
bility of operating on Brooklyn-Queens

and the other the reverse. They are marked
Manhattan-Queens and Brooklyn-Bronx in
anticipation of an ultimate separation of
the boroughs., The reason for the particular
selection is that while it would be fairly
common for Richmond to operate with either
Brooklyn or Manhattan units, it would be
almost unheard of to utilize either Bronx
or Queens units at a Richmond operation,

At the present time, the arrangement again
represents total duplication of facility.,

One of the unique system features is the use
of automatic receiver selectors on the
Richmond console,

There are a number of receivers located at
various points throughout Staten Island

to relay messages from mobile units via
wire lines and microwave to the control
station. The radio operation requires
the rebroadcast of mobile messages and
the mixing of messages from various

receivers is detrimental to clarity, due to
various qualities of reception by the
several receivers plus phase distortion
occasioned by the differing propogation
characteristics of the telephone lines.
Manual selection is cumbersome and is
honored more in the breach than in the
observance because of the press of more
important matters.

The signal to noise ratio at each recei-
ver is translated into a figure or merit
through the switching of combinations of
three tone codes which yield seven com-
binations for each receiver. The tones
are below 300 cycles in frequency and

are separated from the audio by means of
appropriate filters at the station end.

The tone activated relays which give
priority to those combinations associated
with the highest figure of merit and only
the best receiver is heard., The action is
quite rapid and if levels are properly set,
there is no perceptible break in continuity
as the selector changes from one rece iver
to another, ‘

It has long been an established practice

in the control center, the value of which
has been proved out again and again, to
record every voice communication related

to a fire or other emergency. This applies
to telephone, radio and voice alarm
operators. Figure 6 shows soundscriber
discs being changed as a routine maintenance

operation,

Figure 5 shows the rack housing the voice
alarm equipment in the basement. The indi-
vidual switching modules and the several
amplifiers are all plug in and unit substi-

~ tution greatly minimizes trouble shooting

problems.. oo

As has been indicated previously, the opera-
tion is on a three story basis. The sub-
basement radio console is the true console;
the one on the first floor operations room
is a remote operating extension of the one
shown in figure 7. The panels are exact

~duplicates of those installed on the first

floor. A switch permits transfer of opera-
ting function to the sub-basement master
unit and total isolation can be effected

by withdrawal of plug-in connectors in the
rear of the  cabinet. . 4

' The only vacuum tube equipment in the entire

operation other than in the radio equip-
ment is mounted in the sub-basement radio
console. The amplifiers which were a part
of the original radio system date back some
twelve years, They have been relatively
faultless and in the case of about 150
units ‘there have been only three or four
instances of failure in this period attri-
butable to defective tubes and no to the




associated equipment itself. The equivalent
type of solid state amplifier did not exist
at the time the design was frozen and this
fact accounts for the retention of the
vacuum tube equipment. In subsequent de-

signs, such units will be supplanted by solid

state devices.

Again all relays are plug-in and all wire
teflon insulated. This latter feature was
most fortuitous on a particular occasion
during the course of installation when a
certain highly placed engineer, the mention
of whose name is forbidden by modesty,
through a stroke of monumental stupidity,
managed to "blow a short" and burn out
everything but the teflon wiring portion
of the equipment. Anything other than
teflon would have resulted in a smoldering
mess and necessitated the replacement of
not only the affected wiring but adjacent
harnesses as well,

Figure 6 shows the radio equipment. The

two large transmitters have been in con-
tinuous operation for twelve years and

their performance is not matched by other
current communications equipment. They

were fitted with ultra-stable oscillators
about two years ago and maintain a stability

Shepard
Laboratories,

Ine.

SUMMIT, NEW JERSEY

of about three parts in 108cycles per
second. Since the stability is nearly

that of a primary frequency standard, it

is difficult to establish the error. They
serve as a secondary standard for the field
service personnel for purposes of setting
up the mobile equipment and are, for this
reason, extremely valuable in eliminating

"the need for individual portable standards

and obviate the need for '"netting" techni-
ques.

The various receivers are in the racks on
the right. The unit on the extreme left

is one of the two transmitters utilized in
the Manhattan-Brooklyn function. Another
will supplant the small unit near the right,
whieh is a microwave receiver. The latter
will ultimately be replaced by a multi-
channel mircowave unit.

Figure 7 shows one of the air intake tunnels.
They consist of three to four foot diameter
concrete tubes each of which can supply

the total amount of air required for diesel
engines, air conditioning and human consump-
tion. Total obstruction of two, or partial
obstruction of all three, would still permit
entry of sufficient air to carry on all
functions. Provision is made for emergency

Shepard Laboratories High Speed Input and Output

Accessories

for

high speed
electronic computers
and

electronic data

processing systems




sewage ejection, filtration of contaminated
air, detection of excessive radio activity,
and emergency food and water supplies.
There are dormitory and food storage facili-
ties and it is possible to sustain from ten
to fifteen people in reasonable security, if
not in complete harmony, for probably six to
eight weeks,

An automatic readout for incoming fire alarm
box signals, now in the process of construc-
tion, will be considered and described in

a later paper.,

PRESIDENT BATCHER ATTENDS
RADIO ANTIQUE CONCLAVE

Your president attended the conclave of the
Antique Wireless Association held at
Holcomb, New York, near Rochester, on
August 17th, Several scores of wireless
equipment collectors, some from more than

a thousand miles radius, inspected an
array of radio antiquities, a few of

them equipments over 50 years old.

Those attending had an interesting time
discussing the exhibits, the possibilities
of more expanded events in the future

and, ultimately, for a permanent historical
museum,

President Batcher reported several projects
under consideration by our Archives Committee:
first, whether it is possible or desirable
to consider a Club-sponsored wireless
historical museum, in view of the extensive
"hordes'" of apparatus still in the pos-
session of its members, and second, the
possibility that the Club might establish
a form of certification which would show
that certain equipments did indeed play

a part in memorable events, based upon

a formal investigation under rules to be
set up., The ideas were well received and
the hope was expressed that we would pro-
ceed with these objectives,

McMANN APPOINTED VICE PRESIDENT,

CBS LABORATORIES

STAMFORD, Conn,, August 21, 1963 --

The promotion of Renville H, McMann, Jr.,
to Vice President of the Military and
Industrial Systems Department was
announced today by Dr, Peter C, Goldmark,
President and Director of Research of
CBS Laboratories,

Mr, McMann has been Director of Engineering
for the Department since 1960, His areas
of special competence include aerial
reconnaissance systems, FM multiplexing,
color video recording, special radar
techniques, and video recording and
transmission systems., He joined CBS
Laboratories in 1955 as a project
engineer,

CORRECT YOUR RADIO CLUB LISTING

Inform Club office of any changes in
address, telephone number and connections
for the revised list soon going to press.

NEW CLUB MEMBER HAS
ESTABLISHED WIRELESS MUSEUM

Another new member, Bob Merrian, has, with
his wife Nancy, established the New
England Wireless Museum on Tillinghast
Road, East Greenwich, Rhode Island, purely
as a hobby and seemingly an expensive one.
They are also looking for pictures,
‘letters, documents, books and equipment
that touch on the story of "wireless"
before 1930, Club members are invited

to stop in when in the neighborhood.

The location is two miles south of the
junction of US 95 and Rhode Island Route
2; the telephone is TU 4-1710, If any
members wish to submit material and
exhibits, send complete information by
letter describing equipment, age,
condition and significance, Do not

ship without prior approval.

ART LOUGHREN WILL IMPROVE
THE TRAFFIC PICTURE

Arthur Loughren (F '44) is active in a
new group of engineering consultants
specializing in analysis and solution

of traffic control problems, Formerly
Applied Research VP at AIL, Loughren is
widely experienced in the analysis and
design of communications systems. He is
well known for his achievements in TV
engineering, particularly in compatible
color TV, He has been very active as

a consulting engineer in the past few
years, The results of his new duties
_with Traffic Operations Associates,
Syosset, will be eagerly awaited by anyone
who drives in the New York-Long Island
area.
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54t Awniwersonsy. Bamguit
The Radio Club of Ameniaa. , Tec.

Th'ursday, December 12th, 1963
AT THE
SEVENTH REGIMENT ARMORY
PARK AVENUE AT 66th STREET, NEW YORK CITY

STAG — INFORM AL

A full account of Dr, William E, Schevill's
brilliant and informative presentation
will be included in the next issue,




Another Aalficraffers FIRST ----
with SSB !

New kind of information center
brings you all the things
you don’'t want to get away from

If you need a portable only for an- occasional picnic, then
frankly this one is out of the ball park. But if you are a man
of action whose interests demand important and reliable in-
formation wherever you go . . . read on.

This precision communications instrument utilizes the same type
of high performance hand-wired circuitry and features employed in
Hallicrafters’ finest professional and military receivers.

Four separate short wave bands bring you news of im-
portant world events, direct by short wave (in English)
from Moscow, Berlin, Havana, London — with as many
different viewpoints. And you can monitor radio ama-
teurs, military, aviation, government and disaster fre-
quencies at will.

The low-frequency band brings you reliable aviation data and -
government weather reports from hundreds of miles around, 24 =3 -
hours a day . . . plus Consolan marine navigation . . . -and you'll OL‘L‘ [

hear home-town stations from hundreds of miles away on the
extreme-sensitivity AM band.

* Six bands — four short wave (foreign, amateur, government,
military, disaster frequencies) plus extended-range AM plus
long wave band for aviation weather and marine navigation.

* BFO for code, single sideband and Consolan (marine naviga-
tion system) reception.

* Weighs oniy 12 Ibs.; plays up to 500 hours on ordinary flash-
light batteries.

* llluminated, rotating dial shows band in use.
% Three-position tone control.
* Vernier fine-tuning knob for far-away stations.

hallicratfers
WR-3000 Portable

6 L This is no “ordinary” portable, but a six band, precision com-
'balld, cnmmumcatmns-type munication instrument utilizing the same type of high-perform-
SHORT WAVE /l.ﬂNG WAVE ance, hand-wnr.ed circuitry gpd feature§ found in Hallicrafters
finest professional and military receivers. Completely tran-

plus AM RECEIVER sistorized. Priced under $200.00.




S6LT-6 uosiazzdar (102)

‘L °N 'UMO3STIIOW '‘peoy I33aeH 01

-Ip ‘uojzburysem abiosn

Z0LZ-% TT12MTTLS (212)
X °N ‘9 A31D puelsI buoT ‘*31S yaezZ 80-9¢

Tz 3IOK M3N ‘°3S UISL 3IS

€¢0z-6 Iebrezedls (z12)
ed 9g£Z ‘so3eToossVY OWY

yjolL °Jd 3I3GTY

018E-¢ X00xquiMl (T102)
‘L "N ‘ydeadg jueseald 3utod ‘°9AV paeaaeH g1

Aa1jue3s °r uydssor

0569-¢ M3dTA3SaID (10%2)

‘L N ‘3Tuums ‘aptsAajuno) ‘sueT 89T 9T

GGZG-€ MdTA3SAAUD (102)

'*9AY STIIOW 08Y

L °N '3rtuums
‘satao3jeroqe] paedays

ca1p ‘paedays °H jfuead

€0%¥6-996 (€02)

uuoD ‘ueeue) MaN G6§ Xod

‘X N

"LT YIOX MdON "°3S Uivb 3Ised zoc

‘sd13aubewautrd O/0

I9sneyuazijo ‘H WerTlTM

§590-L uO3bUTTIIW (T0Z)

GG90-L UO3PUTTTIW (10Z) "L °N ‘uolbuTlITIW ‘8pe xod ‘L °N ‘uo3lburTTIW ‘8pf xod ‘Auedwod XDOT3IOW aYL }DO0T3IO0W sauepl

0620-L pPooM YO (10Z) ''r °N
‘*38 uteW 901 ‘uotiexodio) s3zusauodwod

LST0-8 uosaazzar (102)

‘L °N 'UMO3STIIOW ‘peoy s3ybrtaH ApuewIoN| ‘aT1TAUSQ I23UTW g Axaap

¥z98-Z ¥S (£02) T2ZEY-S STAYA (€0g) "uuod ’'paojwels

‘A "N ‘82 I0X M3N ‘'°3S y3ge 3Ised 09 ‘peod 2bpT¥ YybTH Lgz 'satiojeioqeT sdd ‘I ‘UUBRWOW "H 9TTTAUY
TLvp-9 1e31dvD (102)|re&— IQ (“A°N) SHSP-9 123Td¥D (10Z) 'L "N 'T19MpTed 3ISaM
‘L N ‘TIampIeD 3ISSaM ‘Lue] I9a01H €9 ‘*aay ooy aTbed gLT ‘00 doouy-aoimed doouy xa3T1eM

¥0¢1-6 2pTsAvd (Z12)
*X °N ‘€9 uoiseibnog ‘peod YbTSTIV €€C

3anboep pAor11

181€-8 na (102)

T€1¢-v P1213323a (102)

‘L °N ‘dMoedilem ‘peod utTejzunon ‘L °N ‘uojuood ‘sjusuwsaansean 3NonoH ‘M AxaeH
6155-8 YL (Z12) 68LZ-1 @2a1dWd (g12) ‘A "N 'T A3TD puelsI buol
‘A N ‘g9 xuoid ‘‘3S TI9PO GLST ‘*3S Yape L9-8% ‘-3ded 21Td NIOX MaN Mnjeuwley ‘N [anwes

0cbz-T uth1a (z12)

N ‘puefsI usje3s ‘p STTTH uebuod ‘peoy 3IutodybTH 0T

00T2-9 TIMITLS (212
‘8AY uspIod 10-6Z

) A °N ‘T puefisI buol

‘sstaojeaoqe] butrassautbug orpey

Iayjuno "y uead

‘LN

68Lz-1 WA (102)
‘uojuoodg ‘sjuswaaInseapn

cIL 'meH UPWION

‘A "N ‘T YI0X Ma9N '°3S pIgg 3Ised 0z

00T2-9 TISMITLS (Z1Z) °A

*N ‘T X3TD puelsI buoT]

*aaY uapiod T0-6z ‘SoTiozeaoqe] burassutbumg orpey

uewasaxd T WeTITTIM

‘0L °N ‘poomebpry

8800-Z ISATTO (102)
‘butpiTng UTOOUTT LOE

2669-5 4ybTydaT (¢12)

A °N ‘8Z 3IOXA MSN ‘°3IS Y3isg 3Ised 00v

Aefutd 3x3qoyd

X1124 'H Iebpid

- 8L0T-L ID (Z12)
A °N ‘61 3IOX MON ‘yanos jaed Jealjuad 0ve

paeybang °g abaosan

GLY9-G A3TSIeAINO (212)

‘A "N ‘Lz MIOX MdN ‘°3I5 PIEZI 3ISAM 6VS

0006-G6 A3TsaaaTNn (21
‘°3S U3aGZT 3ISaM z€9

Z) A "N 'LZ MIOK MdN

‘sqerT yoaeasay SOTUOIIDDTH

asog "H uyor

Z605-7 2PTsAvd (z12)
‘A "N ‘€9 uojseibnod ‘°8AvV puzy z0-0%Z

Isyojed -y ydied

‘L "N ‘STITA3UOW ‘peoy eflfeyrean

‘L "N ‘U033ITTD "dul

0060-¢ Xa0ba¥d (T102)
‘uoTsTASTaL TeTIlsnpul

*Ip ‘poomly 9DBIOH

A "N ‘11 MIOX MaN ‘@deld uojzburiysem [g

piouay °“M uyor

0v8G-6 3Isanyiepad (916)
"X "N ‘yoead o13uellv ’'pieaarnod Aed 19

Z299-G @adebuo1 (7
‘*3s pugzy 3IseMm 1 '"ou

12) "A "N '9¢ 3IOX MdN
I ‘-buty ¥ sanady ‘Auy

Auy A 3sauag

“A 'N 'umojliie], y3aION 'AeMm usaibiaad

A N

"BUuTtuTssoO

“*0D ©9ITM UOSpPnH

TI0 TUTMY "W 33990y

QDUaPTSaY

ssautsng

aweN

T

“ONI 'VOI¥AWY 40 dNT1d 0IAvd HHL 40 NIWIIVHD HILLIWWOD ANV SYOLOIIId "SYADIAJI0



MEASUREMENTS

A McGraw-Edison Division




MEASUREMENTS’ — “FAMOUS FIRSTS”

1939

MODEL 54 STANDARD SIGNAL GENERATOR —
Frequency range of 100 Kc. to 20 Mc. The first
commercial signal generator with built-in tuning
motor.

MODEL 65-B STANDARD SIGNAL GENERATOR
— This instrument replaced the Model 54 and
incorporated many new features including an
extended frequency range of 75 Kc. to 30 Mc.

1940

MODEL 58 UHF RADIO NOISE AND FIELD
STRENGTH METER — With a frequency coverage
from 15 Mc. to 150 Mc. This instrument filled
a long wanted need for a field strength meter
usable above 20 Mc.

MODEL 79-B PULSE GENERATOR — The first
commercially-built pulse generator.

1941

MODEL 75 STANDARD SIGNAL GENERATOR —
The first generator to meet the need for an
instrument covering the |.F. and carrier ranges
of high frequency receivers. Frequency range,
50 Mc. to 400 Mc.

1942

SPECIALIZED TEST EQUIPMENT FOR THE
ARMED FORCES. WORLD WAR II.

1943

MODEL 84 STANDARD SIGNAL GENERATOR —
A precision instrument in the frequency range
from 300 Mc. to 1000 Mc. The first UHF signal
generator to include a self-contained pulse mod-

ulator.
1944

MODEL 80 STANDARD SIGNAL GENERATOR —
With an output metering system that was an
innovation in the field of measuring equipment.
This signal generator, with a frequency range
of 2 Mc. to 400 Mc. replaced the Model 75 and
has become a standard test instrument for many
manufacturers of electronic equipment.

1945

MODEL 78-FM STANDARD SIGNAL GENERATOR
— The first instrument to meet the demand for
a moderately priced frequency modulated signal
generator to cover the range of 86 Mc. to
108 Mc.

1946

MODEL 67 PEAK VOLTMETER — The first elec-
tronic peak voltmeter to be produced commer-
cially. This new voltmeter overcame the limita-
tions of copper oxide meters and electronic
voltmeters of the r.m.s. type.

1947

MODEL 90 TELEVISION SIGNAL GENERATOR
— The first commercial wide-band, wide-range
standard signal generator ever developed to meet
the most exacting standards required for high
definition television use.

1948

MODEL 59 MEGACYCLE METER — The familiar
grid-dip meter, but its new design, wide fre-
quency coverage of 2.2 Mc. to 420 Mc. and
many other important features make it the first
commercial instrument of its type to be suitable
for laboratory use.

1949

MODEL 82 STANDARD SIGNAL GENERATOR —
Providing the extremely wide frequency coverage
of 20 cycles to 50 megacycles. An improved
mutual inductance type attenuator used in con-
junction with the 80 Kc. to 50 Mc. oscillator is
one of the many new features.

1950

MODEL 111 CRYSTAL CALIBATOR — A calibra-
tor that not only provides a test signal of crystal-
controlled frequency but also has a self-con-
tained receiver of 2 microwatts sensitivity.

1951

MODEL 31 INTERMODULATION METER — With
completely self-contained test signal generator,
analyzer, voltmeter and power supply. Model 31
aids in obtaining peak performance from audio
systems, AM and FM receivers and transmitters.

1952

MODEL 84 TV STANDARD SIGNAL GENERATOR
— With a frequency range of 300-1000 Mc., this
versatile new instrument is the first of its kind
designed for the UHF television field,

1953

MODEL 59-UHF MEGACYCLE METER — With a
frequency range of 420 to 940 megacycles, the
first grid-dip meter to cover this range in a singleé
band and to provide laboratory instrument per-
formance.

1954

FM STANDARD SIGNAL GENERATOR. Designed
originally for Military service, the commercial
Model 95 is engineered to meet the rigid test
requirements imposed on modern, high quality
electronic instruments. It provides frequency
coverage between 50 Mc. and 400 Mc.

1955

RADIO INTERFERENCE MEASURING SET. An
aperiodic noise meter useful to 1000 Mc.

1956

MODEL 505 STANDARD TEST SET FOR TRAN-
SISTORS. A versatile transistor test set which
facilitates the measurement of static and dy-
namic transistor parameters.

1957
RADIO FIELD STRENGTH AND INTERFERENCE
MEASURING SET.. A tuned radio interference
and field strength set covering the frequency
range of 150 Mc. to 100 Mc.

1958

MODEL 560 STANDARD FM SIGNAL GENERA-
TOR — First successful FM Signal Generator
using solid state modulator.

1959

MODEL 700 FREQUENCY METER —A com-
pletely new concept of frequency measurement.
An instrument capable of direct and continuous
reading to one cycle in 25-1000 Mc. range.

1960

MODEL 139 TEST OSCILLATOR — A compact,
versatile, and portable instrument for rapid and
accurate alignment of I.F. circuits in all types of
radio receivers.

1961

MODEL 760 STANDARD FREQUENCY METER —
An accurate, simple to operate, direct read-out,
portable instrument designed for servicing two-
way mobile radio equipment.

1962

MODEL 140 STANDARD DEVIATION METER —
A portable, self-contained instrument designed
to accurately measure the peak deviation of
F.M. transmitters. Frequency coverage from 25
to 1000 Mecs.
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History students know the message which opened the first
telegraph line spanning the forty miles between Washington
and Baltimore: “What hath God wrought!” But
Washington’s wonder had been excited by an earlier
wmessage. It occurred when the Whig convention of

1844 ended.

The train carrying delegates back to Washington stopped

at Annapolis Junction. An associate of Morse wired him
Clay had been nominated for president, and the astounded
delegates found the news in headlines upon their return,
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The wonder of wire has been superseded by wireless.
Its most evolved form is tropospheric scatter radio which,
thanks to REL, plays so important a role in military and
civil communications. Recognizing no obstacles, it spans
vast stretches with strides of up to 500 miles—crosses
mountains and moors, burning sands and barren
snowfields, watery wastes.

REL is in tune with the times. That's why you can
expect help with your communications problems
when you call REL.

Radio Engineering Laboratories « Inc
A subsidiary of Dynamics Corporation of America
Dept G +» Long Island City 1, New York

Creative careers at REL await a few exceptional engineers.
Address résumés to James W. Kelly, Personnel Director.




