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“ health, safety, security or economic wel-being of
atizens or the effective functioning of governments’ stated
by [14].

In recent years cheap and energy efficient (low energy)
microcomputer devices such as Raspberry Pi1 (RPi)
microcomputer became available which are suitable for
education purposes [15, 16, 17, 18] which we used in our
project to establish infrastructure for APRS reporting.
Together with RP1 it 15 possible to use software (in our
case open source software) called software defined radio
(SDR) to avoid using expensive hardware components
where functions of hardware components are performed
by software components [19]. The SDR Forum. in
collaboration with the Institute of Electrical and Electronic
Engineers (IEEE) P1900.1 group defined SDR as:

"Radio in which some or all of the physical layer
functions are software defined” [19]

Today there are numerous commercial SDR solutions
(hardware and software) with prices in thousands of
dollars.

C.  Open source SDR, and hardware components for
APRS client — server infrastructure

Together with SDR open source solutions such as
pyvmultimonaprs [20] 1t 1s possible to use cheap hardware
(digital recervers attached to PC) to capture analogue or
digital signals and use them to process captured signals on
microcomputers such as RPi. In this way 1t 1s possible to
build cheap SDR selutions which can be used for APRS-
IS infrastructure. Core hardware component for this
solution 1s digital receivers which uses RTL2382U [21]

chipset which are used as DVB-T tuner for reception
Adigital c1onale Funetinnalit: of thie chinest 18 to cantiire

D. Rationale for establishing APRS using IGate on
Raspberry Pi

We wanted to achieve more than one goal n this
project because of APRS-IS potential mn [24]:

“Accurate position information about mobile & fixed
stations, direction finding for precise beaming. Tracking a
mobile station [useful during emergency operation/tactical
situation], Non-ham family members of a ham can track
him/her and read messages. During emergencies, if the
Internet does not fail Monitoring of real-time weather
information originated from ham radio weather stations.
Plotting of objects on the map. For example an accident
site, crash site, intimation about a traffic jam for route
planning, fire site, flood cyclone, land-slide, road
blockage efc. Allows important information to be
exchanged without human intervention. This is important
during a tactical or emergency situation, when we need to
concentrate on other important jobs [for example 'Search
& Rescue'l”

First goal was to test. research, and to build
infrastructure for other projects and for potential disaster
situations where radio commumnication was used [1.2.3]
and can be used, and to mnveolve other education
institutions i similar projects. This will contribute in
future research activities by offering research students real
playground for hands on and test activities instead of using
simulators. Well educated mdividuals in  alternative
communication can play crucial role 1 any ongoing or
post disaster situation. Second goal was to use lessons
leamed, to buwild and document study case and to
propagate practical and hands-on knowledge for education
purposes. Third goal was to build mitial infrastructure with
two 1Gate nodes located at two sites in Sarajevo city
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Demonstration of Ham Radio to an Army
Personnel at Shimla
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Training and Response in India

North America is not the only place amateur radio operators are
active in emergency communicalions. Hams in India and other
countries actively provide emergency communications support.
This past summer, amateur radio operators participated in a sim-
ﬂaa&d earthquake communications drill in the Mortheast District

elhi.

The Delhi Disaster Management Authenty nofified local hams
about the “earthquake.” Immedialely, three teams of ham radio
cperators rushed to several critical locations to provide emergéncy
communications. Stations ware establishod at the Office of the
Dethi Dizaster Management Authority, Police Headquarters, Office
ol the Deputy Commissioner of Police, and the Divisional
Commissioner's office .

According to Sandeep Barauh, VU2MUE. the communicalions
tzams brought mobile rigs, antennas, batteries, and solar-panel
power backups. A digital communication setup was also estab-
Iished at the Divisional Commissioner's Olfice. Two-meter links
were established on simplex when the local repeater “failed”
bacause of the earthquake. HTs were also used for bocal com-
munications. Messages were passed from the “disaster site” on
bahaif of the police and fire depariments. Government officials vis-
ied the ham stations and felt thal amateur radio can play a very
impartant role in disaster communications. The hams were also
able o demonsirate the use of Echolink in emergency communi-
cations and the potential for retrieving wealher information.

In July, five membaers of the Mumbai Amateur Radio Society
(MARS) sprang into action on behall of the Minkstry of Home Alfairs
and the Uinited Nations Development Program. They were sent 1o
the fiood-ravaged areas of Bihar.

Milesh Rathod, head of the local Amateur Radio Emergency
service, said, “There is a huge crisis in Bihar, but what is startling

Sandeep Barauh, VU2MUE, provides communications
during a simulated earthquake exercise. (Pholo courlesy
of VU2MUE)

is that everyene seems used to the floods and the horrific living
conditeons.”

He said that in the town of Sitamarhi the roads and rails were
washed away. The local residents were building bamboo bridges
to and charging people o cross them. That is how they recoverad
the cost of making the bridge and eamad a lving.

In order to get 1o his communication assignments, Nilesh would
have 1o jump into a Jeep or risk wading through leech-infested
walers.

cedures for emergency incidents. “For the first time,” Ridge
now says, "the National Response Plan provides a compre-
hensive roadmap for everyone to follow. As part of this plan,
the National Incident Management System was introduced
50 that those involved in emergency response understand
what their role is—and have the tools they need to be effec-
tve. It's the nation’s first-ever standardized approach to inci-
dent management and response and it unifies federal, state,
and local lines of government into one coordinated effort. This
mlegrated system makes America safer by establishing a uni-
‘orm set of processes, protocols, and procedures that all
emergency responders—at every level of government—will
use lo conduct response actions.”

All-Star Playbook

Ridge describes the system as “the playbook for the MFL Pro-
Bowl Game.” "When you bring together the best players from
26 different teams,” he explains, “a plan of ‘blue 42, slant
right, release’ might mean one thing to the quarterback,
another thing to the wide receiver, and yet another to the line-
men, At the call of ‘hike,’ chaos might break out on the field.
At the very least, the play won't be successiul. Now every-
one shows up on game day with the same playbook. They
will have the same preparation, the same goals and expec-
tations, and—most important—they will be speaking the
same language. When the quarterback calls a play, every-
one will know what they are supposed to do. And in this bat-
lle, safety is far better than two points—in fact, it is the only
result worth anything at all. Of course, a plan is nothing with-
out the people to execule it, and many of you will play a vital
rele should we ever have to put our plan into action,”

Ham Radio is Ready
Now lef's take a look at some of the ways amateur radio is

I e
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Sandeep Baruah [ VUZMUE |

1”[191:‘?: | Principal Scientific Officer
N PRASAR, Department of Science & Technolog

wivw.vigyanprasar.gov.in

\-/lwww.riverdevil.org/APRS/vuZmue

nail sandeep@vigyanprasar.gov.in
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Amateur Radio Sponsored By:

Convention and World Amateur Radio Day Seminar 2015 g
o zalongs The Progress of Amateur Radio - From Spark to Space EX' DE L|fe -

Birla Industrial & Technological Museum Insurance
=, 17 April 2015, 1 pm - 6 pm, Kolkata.
"‘52 Special Event Call Sign AU2ARD classmate
ARCLES condially nequests youn bind fresence at this seminar o commenonale
the 90th foundation day (18 A 1925) of Tuternational Hmatewn Radio Union.

Chief Guest:

Janab Dr. M, Nuruzzaman, MBBS, MD,
Member - West Bengal Legislative Assembly, Deganga Constituency.

Special Guests of Honour:

Shri Gopal Madhavan (VU2GMN) Shri Jayant ShanRar Rao Bhide (VU2JAV)
Chairman - Board of Directors, IARU Region 3 President - Gwalior Amateur Radio Club
President - Amateur Radio Society of India National Coordinator - Disaster Communications
Keynote Speakers:
Shri Sandeep Baruah (VU2MUE) Shri Dinesh Chandra Sharma (VU2DCT)
Scientist - Vigyan Prasar, Department Secretary - Hindusthan Aeronautics Limited
of Science & Technology, Govt. of India (HAL) Scouts Group Amateur Radio Club

With the best compliments of Mohammad Ariff (VU3ARF):

Amateur Radio Convention and Conference Samity (ARCCS)
Registration No. 5/2L/19566 of 2014 - 2015 under West Bengal Act XXV of 1961
Registered Office: 72/A, Elliot Road, Kolkata - 700018, W. B., India , Tel: (033) 22277777, Fax: (033) 22650691, Email: hamconvention@gmail.com, Website: www.amateurradioday.com
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New Ghaziabad, Friday, October 16, 2009 | 2

CITY BUZZ

Ham Radio network to

be set up in Kaushambi

he Kaushambi
Apartments
Residents Wellare

Agsociation (KARWA),
annoineed a VHETUHF
ham radio repeater nel-
work soon to be made fune-
tional at Kaushambi under
the disaster mitigation
plan. An awareness pro-
gramme and workshop on

ham radio (Amateur
Radio) was organised by
Kaushambi Apartments'
Resident Welfare
Azaociation (KARWAL at
Nanda Apartmentis,
(Ghaziabad on October 11
whera children and senior
citizens of the area gol an
apporbunity to see the fune-
tioning of various ham

EFL IN; WARD HﬂEEE ALHIEMHE HDIJHLAH HTI'EHEHE,

& Happy “Diwali

FUHNITUHE

& INTERIDHS

radio technologies.
Sandeep Baruah, scien-
fist-D from Vigyan Prasar
(Department of Science and
Technology, Govt. of India)
deliberated a presentation
emphasising the need to

establish a ham radio and ::':'_'_:.

alectronies elub for the chil-
dren of the area whichwill

help establishing an alter- 5

native radio communica-

and public service activity.

Various instruments were
installed at the roof of the
14th storied Nanda

tioning was explained with
the help of Vigyan Prasar

* | Repeater Station (VLIZILER)
| | located at South Delhi.

Hams (Amateur Radio

07 | | Hobbgiats) from all over the
& | NCR region participated

| and assisted the programme

L | | by making radio contacts

DOUBLE BEDS, SHOW CASES, T.\. CABINET ETC.

el | Nanda

with the temporary ham
radio station installed at
apartments.
Children were thrilled to
exchange pleasantries with

genior hams. Francis

tion network as a hobby 3

Apartments and its fune- &

Rebello (Ham eall VUZXLE)
talked at length to the chil-
dren via the ham radio
setup from his ham radio
station located at Green
Park. Students were
delighted to talk to him via
the two-way ham radio com-
munication system. Hams
from as far as Gurgaon also
came on-the-air to assist the
demonstration.

During the deliberation,
Sandeep Baruah (Seientizt-
D, Vigvan Prazar, DST)
emphasized the formation
of the people’s own ham
radio altarnative radio coms-
munication networlt as a
hobby' and as a "do-it-your-

self activity', which would
also be useful in the event
of any kind of emergency,
because when the public
telephone network and cel-
lular telephone network
break down during large
seale disasters, people with
ham radio licences and
their personal radio com-
miunication equipments
would be able Lo maintain

their own communication
network without depernd-
ing ¢n pther service
providers. To establish an
effective communication to
be functional, it was sug-
gested that several low cost
UHF/VHF Ham Crozz

Band Repeater station may
be ingtalled on fop of all the
skyserapers at Kaushambi.
A similar sefup was demon-
atrated to the children. A
Ham Radio Club is in the
process of formation where
hams located near
Kaushambi would provide
their voluntary support in
training the children and
other interested people.
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Seves ST POST um.mur.rmn- 3, 2043 |

THIRDIEYE s

I REEMA GOWALLA

F ITH sophisticated tablet

ﬁm;"::“ floatin,
les L
I!ﬂ.ﬂ:ll.ﬂjl‘..'l:lns

ki
mitted updates about the disaster to
muthorithes in Delki and other cities.
Enfunh himeell was in Delhi at the
tme and among those bn towuch with
this of hams in the Andamans.
HIH].'I-. had received messages from

of the country and
lhmﬂ.ﬂl to those sta-

llwndﬂ?ml’ld:tmhhm
red rescue netivi-

9/11 verror aitacks, Gu- “mdhereso

Hams: Riding the radio waves

This band of q_rigihﬁi social networkers continues
an old tradition of licensed amateur broadcasting

-.II. . mzml Hunh.'l.m:r
o et e ek
Eatrina In 3005, Sichuan eamhgquake in

2008 and more recently the 2010

Haivi sarthguake,

Ham hum

Just o simple wine anbenna connecied
10 the transcelver is D atiract
ham radio ez~
e work ul-iw!frcqutndn interna-
tionally allog If & particular

wave [ not alresdy used by an- |

other hagm, 1 can ba iy v b
o the aperator iniguestion,

However. the calli should
metio regulations.

*HFW

Ot can glve a of J:-lllnﬂ

ELELEOTS thie wothd with Fis or her

mlw-ﬁ “call sign’ on ndr to legally spot
pperutor o station,

ith advances in the fleld of glec-

tronics and technology, ham radbo kas

also o4 a lot of changes over

the mnbile shione wses, ham

can v s text messages.

Operators can even connect their ra-
dios to the web, For example, ham
equilpment conmected o the Intemet
in Gunanhart can roece fve messages from
other ham radio wsers in the city, whils
their converdation can be routed
across the world through & system
called Echalink.

Digltal ham redio ks & sman mode of

ONLY specific individuals
attempt to connect with
each other through radio
waves, therefore, it hardly
fails unlike most wireline
services, phone and :
internet networks, which
often fall victim to
jammed bandwidth and
overloaded ronters
during natural calamities

LR R ERET L LTSS RERER LT

“Here all detalls ars
s, which are then au
wsing ractio wanees n
‘packet radio’, data can be
ransrmbtted invarkous formats Includ-
or even video. To
mails, hams need
to connect their devices to the com-
puter and log on o g local ham radio
. Thee' mécelver gets only the cor-
mdllr.lh-ﬂ:ulamw"m

Fﬂrhﬂuﬂ.ﬂ:mdmd
reads: “Heflo, T am now at mm

uated.” And if,
recedver's end, 50 may be
demodulaied as 9. But

et modem has a Srmyware which

sand of receive

10 some radio wave

“ i
telligenit enough o wnderstand that the
figpare is not accurate, and so the radio
copnecied to the computer will send
Eﬁh sutomated re-send request (o

O can mlen wened emails with the
oll Tree sofrweane called *Alrmall’, whi

functions more or less ke Microsafl
Onatlook and can be useful & remote
Sharing mmmm 1
an e, sy, °
ressages from a sallor ham friend
such u system, He kéeps pend-
ing storbes while on long-distance voy-
ages. He s supported by Winlink 2000,
that arranges

foir sending through radio.”
Aind there ls more: hams can also re-
celve Images from space now, NASA
bnunched a low earth orbin saellite pe-
cendly Tharna to Bt pletures us-

to become one of the lew conniries
in the world o launch an amateur ra-
dio satedlite. !

Tt story of ham radio stans ot the be-
wm hdstory of radio iHaell In
BoS Guglielmo Marconl, begln-

began

he also became the first amateur radio

broasdcasier. That same year Nikola Tes-

la also sent tramsrnissions In the US.
Indilan schentist Sir | G Bose's experd-

ments also contributed to the cause,

Apart from providing voluniary help

Muﬂmmwmelpﬂﬂ:
Ve Ens.

G T
ﬁuﬁdﬁ‘u iL; their 33

number started

"“'“'ﬂ‘w bl
I ks saxd e
cant contributions over the aﬂ
hmhrmhcmnmnlh:mmml
mmuluﬂm;:mm:buu:
ridio public. Getting &
Boemce B an strugple, and o then
are just about 15,000 authorised and
huem radio users in Inella, with
|mmhﬁ:ﬂﬂmﬂmmﬁu
bt- youir petivity was Incorporated
ins thve Cmyeral Board of
weathon

N4 across the nation.
Hmtﬂ-ﬂlhmddmmndw
ks unilimbted and o Infroducing the ac-

lhdr_r mmn could boost thedr

a5 well as Impart &
mmm o sl

Aation wing hﬂmtnm:put

of commundcations and

information technology, is the regala-
tory suthority of amateur radio inln-
dia. Together with mnlmﬂ;ﬁrndm
waves, the WPC also assigns
and issues licences.
h:!'fl:f.l:!ﬂ':lhm.tlh:.lquli and
with basic knowl in electronics
and radio schence, is 1o become
an authorised ham operstor after he

R
:

Fd-
b-ulh!ﬂi.‘ll&ﬂl-
ml T
!.-dmrn'um uwumm

Frequency facts

mﬂuwﬁ E:fmmmﬁ.-
operators would - |

it mhmnﬂrh *" |
leading 1o the populs 1

,plthe symonym later on |

| B Rewanding the toniribitions of

-AMmaEbiar a :Iﬂﬂi'ﬂi
Isswed in the U5 in 1 |

Fm:hmmmmmm i

= EEERE AT S IR DL Y

af she clears a 100-mark exam, con-
ducted by the WP af varions wirebsss
monitoring statlon§ stross the coun-
try. There are two such statfons in the
Northeast too — at Dibwrogarh and Shil-
— bt due to concerns over ham
radio turning Info & ‘thiredt i
fidlen Into WICRE the ex-
aminetion has not been conducted in'
the r over the past fow years.
Ritu Mahanta, & guest lecturer ai an

muhamludln uﬁ:!r‘ln;wﬂﬁﬁ

Communica

Unh:lunl'ldﬁh & Al

fnmn-gnlh:nm has becn unsavoury.
{¢ first applicd for it In 1990 &8 i~

ﬂmr. but was refected. Over time, bo

% several timed, to 1o ]i:

fHed an

They feel such Inmhdﬂn:mkl
be another instance ‘of red-ia
#nd discrimination.
‘However it's a different story i most
other states outslde the region where
ithe density of hama [s . thamks
wmmﬂﬁ"ﬂmummhm
radio capital af India.
Theho ti think more shauld be
done to promote amateur radio in the
especially fof young citizens,
can sorve & a band of cormmuni-
cators when this most acthe network-
ing tools are koocked cut by o naus-
&l calamity,
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A Better Prepared
Amateur Radio Response

ave you been listening to or reading the

comments of the homeland security and

emergency management leadership? Have
you heard their remarks and thought about how
they apply to amateur radio? This month we'll take
a look at a few of the puzzle pieces and see ifwe're
getiing the message.

Preparation and Preparedness

For decades the Federal Emergency Management
Agency has been responsible for preparing and
responding to disasters. FEMA has now been inte-
grated into the Department of Homeland Security
as the department’s Emergency Preparedness and
Response Directorate, under the day-to-day direc-
tion of Chief Operating Officer Ron Castleman and
Undersecretary Mike Brown, who often speaks on
the topics of preparation and preparedness.

Over the summer, Secretary of Homeland
Security Tom Ridge spoke at a Public Preparedness
Symposium. |n his speech, he discussed a lable-
top exercise in which he and 25 governors partici-
pated. According to Ridge, the exercise pointed out
that in many cases you do not have all of the infor-
maton that you would kke to have, but “you have to
do something. You can't wait until you have it all.”

Ridge continued, “You can't secure the country
from Washington, DC. You need partners all
around the country in order to make it safer and
more secure ... Homeland securily must be a pri-
ority in every home, every cily, every neighbor-
hood across America.”

“Our goal is to achieve seamless protection, a
nation knit tightly together by shared vigilance,
readiness, and communication,” said Ridge.
"Vigilance, readiness, and communication. And
nowhere is this more important than in the area of
emergency preparedness,”

“No government entity, no organization, noinfor-
mation expert can replace individual responsibili-
ty. Citizens must choose to take actions,” Ridge
continued. “And our job is to make the choice an
easy one, The success of our preparedness efforts
and ultimately the entire homeland securily mis-
sion depends on the involvement and work of indi-
vidual citizens. Because if our communities are to
rise 10 new levels of preparedness and security,
each individual American must choose to make
emergency planning a priority—a priority in our
homes and our places of work and in our schools.”

Disasters Spawn Preparedness

According to Secretary Ridge, “If you ask people
In south Florida or the Outer Banks of Morth
Carolina about preparedness, they already know
about buying supplies, keeping extra batteries
handy, and even having a hurricane evacuation
route planned. They gel it. They hope they're not

‘oo CQ magazing
e-mail: <walpzo@og-amaleur-radio.coms

64 «» COQ « Doctober 2004

Homeland Security Secretary Tom Ridge:

“We've laid out a public goal, and you've got

to helpme meetitl” (Department of Homeland
Security photo)

going to be hit by a huricane. Chances are prat-
ty good ... they may or may not, but they're not
going to wait for chance. They get prepared.”
“I'm just amazed,” said Ridge, “that more peo-
ple don't think of it in terms of providing some
peace of mind to their own lives and to their own
families.” He wants to see people “respond when
they have to without thinking about it,” and says
he feels that “there is a willingness on the part of
Americans to take on this responsibility.”

Public Goal

Ridge continued, “We've laid out a public goal, and
you've gol to help me meet it, please....that by the
end of this year, we want at least 50 percent of
Ameancans to have accepted their responsibility to
be ready. It's a communication plan; some form of
training fo assist at the time of a disaster, the kit set
aside, the readiness kit. We need to get 50 percent
by the end of the year, and | think we can getitdone.

“The Department of Homeland Security will add
strength to the exisling Ready Campaign by
launching two new endeavors, Ready for Bus-
iness, Ready for Kids. It will continue to work with
the Citizen Corps to encourage participation from
families across America, whether by preparing
family ready kits and emergency plans or velun-
teering to aid in disaster planning or engaging in
CPR and training exercises 1o help people in a life
threatening situation.

“I've been amazed at the number of people who
have come forward to serve on Citizen Corps
councils. All walks of life, all backgrounds, all com-
munities. | think we're near 1000 communities that
have a Citizen Corps. You meet some fascinating
people. One fellow is in charge of the emergency
radio network. You've got a bunch of ham radio
operators in a fri-state area. He's got them net-
worked logethar,”

Unification

Before September 11th every state, every cily, and
even individual response teams had their own pro-

Visit Our Web Site
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A Low Energy APRS-IS Client-Server
Infrastructure Implementation using Raspberry P1

Kemal Hajdarevic”, Samim Konjicija
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Abstract — Radio communication has great history of
innovations. A hobby which helped in pioneering many
innovations in radio communications that we are using
today is radio amateurism. Hams are radio amateur
hobbyvists, which use radio communication fo communicate,
research, and explore mnew radio technologies and
applications, such as Automatic Packet Reporting System
(APRS), which is digital communications information
channel for Ham radio. Among other purposes APES is used
to report and map position of any stationery or mobile
object via radio. In this paper we presented a low cost APRES
client-server infrastructure using Raspberry Pi, APRSdroid,
and software defined radio (SDR).

I. INTRODUCTION

Automatic Packet Reporting System (APRS) 1s real
time radio amateur service able to transmut position
reports, weather reports. messages between users which
are pmceaa&d and wsuahzed Position reports supported by

A THNTS M 1 A TETYLNY T a4 e S A TRTR

Eknmifija@.etf.unaa_ba_ .

asubasi@ibu.edu ba

National Disaster Medical System [7]. In the 1990’s there
were no widely available digital and detailed geographical
maps like today’ s google maps, and many maps have to be
drawn manually. These maps were able to support smaller
geographical areas compared with today's available
mapping mechanisms which can span whole world.
Today's technology alows usage of APRS-IS to transfer
locally collected data. or local data collection point via
TCP/IP using UDP, TCP. or HTTP directly to APRS-IS,
or indirectly via RF and APRS Internet gateways [8]
which 15 our choice since it eliminates need of operational
GSM / GPRS or other network that would support TCP/IP
communication between data collection pomt (GPS
location data reporting using RF transceiver) and IGates
[9] where IGate [9] 15 a gateway APRS station. IGate
nodes are able to commmunicate in the same time with
Internet and radio amateur nodes. The IGate's task 15 to
allow packets to cross from the local RF network to the
APRS-IS see Figure 1.



purposes 1s built which 1s ready to use. This opens research
activities in designing and building different antennas
because we have problems in reaching IGate server umit
from client umt from specific distances.

VII. REFERENCES

[1] Wemert, A J. ; Brexmyer, P. ; Devore, 3 M. ; Miller, I M. ; Brulo,
G.5.; Teal P.5.; Zhang, D. ; Kummer, A T. ; Bilen, 5.G. Providing
commumnication capabilities during disaster response: IEEE
Conference on Technologies for Awbome remote commumcation
(AR.C) platform Homeland Secunty (HST), 2012 Publication Year:
2012 _ Page(s): 395 - 400

[2] Rollema, D. Amatenr radic emergency network dunng 1933 flood
Proceedings u|fthe IEEE Volume: 92 | Issue: 4 Publication Year:
2004 _ Page(s): 739 —762

[3] Uchida, N_ ; Kawamura, N. ; Slibata, Y. Evaluation of Cogmtive
Wireless Based Delay Tolerant Network for Disaster Information
System 1n a Fural Area, Seventh International Conference on
Complex, Intelligent, and Software Intensive Systems (CISIS), 2013

[4] B. Lindquist, New Licensees, 98 Q5T Journal, Vol 98. No3, The
MNational Association for Amateur Radio, March 2014

[5] Amateur Radio Showing Steady Growth in the US, 08.01.2014
hitp://www aml org/news/amateur-radio-showing-steady-growth-in-
the-us

[6] Bruninga B.. A bnef ustory and bibliography of APRS. Available
from: hitp:/'www.aprs.org/APRS5-docs/ARTICLES TXT [Accessed
om 25.06.2014]

[7] Bruninga B. CONNECTIONLESS EMERGENCY TRAFFIC
SYSTEM, , Packet Radio Magazine_ pp 4-5, July 86.

[8] Dimse 5, Setiing Up an APE.S/Internet Gateway, Available from:
hitp:www.aprs net vm/DCCOV/intemet/ [Accessed on 23.06.2014]

[9] APES 1Gate, Available from:
hitp://info_aprs net/index phpTitle=IGate [Accessed on 26.08.2014]

[10] Eenwood TM-D710A http://www umversal-
radio com/catalog/fm txvrs/0710 html

[11] APES Frequencies,
hitp://info_aprs net/index phpMitle=Frequencies

[12] Hamnet Information et actions engages, Available from-
hitp:/fwww . ref-

http:/fwww realtek com tw/products/productsView aspx?Langid=1
&PFid=35&Level=4&Conn=3&ProdID=257_ [Accessed on
26.08.2014]

[22] Specifications for RTLSDE., Available from:
http://sdr.csmocom org/trac/wiky/ril-sdr, [Accessed on 26.08.2014]

[23] History and Discovery of ETLSDE. Available from:
http:/rtlsdr.org/#history and discovery of rtlsdr, [Accessed on
26.08.2014]

[24] APE.S benefits. Available from:
htip:/fwww riverdevil. org/ APE. S/vulmue/ [Accessed on
26.08.2014]

[23] DoE What 15 expenimental design. Available from:
http:/fwww itl mst gov/divi98 handbook/prifsecion] /pnll him
[Accessed on 03.05.2014]

[26] APRSDROID Available from: hitps://aprsdroid org/ [Accessed on
03.05.2014]

[27] Raspbemry. Available from: hitp:/'www raspberrypi.org'help/fags/
[Accessed on 05.05.2014]

[28] EP1 5D cards, Available from: hitp://elinux org/BF1_SD cards
[Accessed on 05.05.2014]

[29] Baofeng UV-E3E, Avalable from: www baofengradio com/
[Accessed on 05.05.2014]

[30] Raspberry Operatmg system distnbutions, Available from-
http:/fwww raspbemypi.org/downloads! [Accessed on 12.05.2014]

[31] ASUS My Cimema U3100 Mini Plus V2, Available from:
http:/fwww_asus.com/Multimedia My Cinemall3100MINT PLUST
RC/ [Accessed on 12.05.2014]

[32] Easphian installation process, Available from:
http:/fwww raspbemypi.org/documentation/installabon/mstalling-
images/linux md [Accessed on 12.05.2014]

[33] Win32 Disk Imager, Available from:
http://sourceforge net'projectswin32diskimager/ [Accessed on
13.05.2014]

[34] APES 1Gate using Faspberry P1 Board, Available from:
http:/fyd0nxx wordpress.com/2013/04/30/aprs-1gate-usmg-
raspberry-pi-board’ [Accessed on 26.08.2014]

[35] APES Rx-only IGate with Raspberry P1 and DVB-T dongle,
Available from: http-/’www kubonweb. de?p=130 [Accessed on
26.08.2014]






v renenl
0§ LN

smpagtss !
. LH.-




y Dyna [ France]

' Morse Key
[ earlier used by
Boeing Pilots




FHE WoRLD
(7 o
FEA DO COMMUNIC A TION
iy
% TRES S ERA AT LA T

VIGY AN PRASAR
oy oy







] ! -
LA
e AR




our face and mls not “Fake” 11ke many Brazil !

i Fake Faces in Facebook



T —— R —

KENWOOD TM-D700 Data Radio/Digipeater










...........

% \a\\x\\\%ﬁ













1 RADIO

cikKIM STATE ~OUNCIL OF SCIENCE A ND TECHHDLDGT
ArTend 'I!F

N PRASAR, DF“ERTMEHT OF 8C
GOVE T OF IN El'l.ﬁ. N

[ENCE & TECHNOLOGY.

WIGYA
I

: SIKKIN hm CENTR .,“;" Y

5 - :_

| =
T - F P
'—1' =




e
o

| 110
.
T a

il .-'. W










NEWS

K

U

3311 x 4651 in

SIKKIM EXPRESS, |

Ham radm tralmng for Slkklm concludes

SAMIRNUGO

GANGTOK, Moy 14: The
wiecklong State-keve! raning
on ham radio held o <« 'I-I"I'Il:“"'
centre at Marchak near
Kampood came o a close
Loy,

The training programme
wos organized by Sikkim
Slde Courcil of Scignge ol
lechnology and supponed
by Vigvan Prasar,
department of SCience and
Tecknology, covermment of
I

The ramng whichstaned
from May 9 had participants
from across the districes
comprising of Quack Respoass
Team, nmibers of S50MA,
media persons and MNOls
s ra.

Sandcep Baruah,
Scienhizl-E and the mam
resource person of the
trmmeng, impaned echmesl
knowledge on ham radiowith
the skitl of theory and
pracucal.

The vidediciory funciion
oty had the State Scisnce &

Participants using ham radio sets during the training. SE e

Technology P i.l.:.'l]‘.,ﬂ
secreiary Anil Mainra ax the
chiel gucst accompamed by
lormer sccretlary Rajesh
Ve asaguest of horour
Mainra wrged the
parcpants 1o make ham radio
a liobdy as it is wselul during
the time of emergency. He
further appcaled all the
paricipants o clear its s

aurdle ang possess i Birensg
after which the depariment
will provide equaipmcats.

The furction also had a
pOWET point presentation by
Verma. whoisalsoaham radko
aperator from Sikkim, He
cncouraged the participanis o
become ham operators and 1o
aclp the peopic in the time of
disasters.

Land Rcvenus joint
secretary Gangsh khanal
urged the tranees Lo be mone
dodicred and keep theskill in
track. He further sinted thar
U diepartiment in consultion
with  the Scence &
Technalogy depamment will
SO0 ST IR amalelr radi
(ham radiol n Sikkim Tor
cricrgency siluations like
rettiral disasters

The trataees will have o
appear and quahfy 1 written
oxcaim whach would imake them
cligible foraham boemse o be
pssued by the Umon
Communicaton & [T minsry,

Argearradio | ham radio)
1 4 popular bobby and serace
Ul brings people, clattionics
and communication together.
‘coplc use ham radio 1o 1alk
JCross town, around the
world, or ¢ven into space, all
without the internet of cell
phones. Ham radio playe a
key role in the Llime of
cmergency hike Heods,
carthquake. landshdes s
when teleconmuniicat ion
retwork Fails o work

Meotia Ce
ADVANCE
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Ham radio training in Sikkim

SE Report

| GANGTOK, Mgrch 9: Asix-
day certification training-cum-
workshop on Ham Radio
started today at Sikkim
Science Centre, Marchak. The
training programme is being
organized by Sikkim State
Council of Science &
Technology with support
from Vigyan Prasar,
Department of Science &
Technology, Government of
India.

The Quick Response
Team under State Disaster
Management department,
teachers, media persons,
NGOs and volunteers are
undergoing the training
programme which will cover
in-depth Ham Radio studies,
informs a press release,

During the workshop, the
participants will also get to
know the advance

applications of Ham Radio
such as packet radio and data
transfer using PSK31.

The training programme
will be followed by an
examination to become
ertified HAM user which will
be conducted by Union
Ministry of Communication.

The inaugural session was

attended by Science &
Technology principal
secretary Anil Mainra as the
chief guest,

While welcoming the
resource persons and
participants, Mainra explained
the importance of alternative
mode of communication during
natural disaster and how it can
save several lives if there are
trained persons in remote
areas to communicate with the
help of such device,

He  suggested  all
participants to be serious and
take interest during the training
s0 that the State’s effort does
not go waste,

Scientist Sandeep Baruah
from Vigyan Prasar and former
State Information Technology
secretary Rajesh Verma are the
TESOUTCE Persons.

During many of the past
large scale disasters all over the
world, Amateur Radio Service
(Ham Radio) has proved its
etficacy in quick dissemination
of disaster management
information like search and
rescue, reliefwork, tracking of
missing person, real-time
plotting of vehicles and
personnel involved in disaster
management and transmission
of weather telemetry data.
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Ham radio training in Sikkim

Sk Heport
GANGTOR, March9: Asix-
day certification tramning-cum-
workshop on Ham Radio
started today at Sikkim
Science Centre, Marchak. The
iraining programme is being
organized by Sikkim State
Council of Science &
Technology with supporl
from Vigvan  Prasar,
Department of Scicnce &
Technology, Government of
I,

The Quick Response
Team under State [hisaster
Management department,
teachers, media persons,
NGOs and volunteers are
undergomg the tramning
programme which will cover
in-depth Ham Radio studies,
mforms a press release,

Durmg the workshop, the
participants will also get to
know the advance
applications of Ham Radio
such as packet radio and data
transfer using PSK3 1,

The training programme
will be followed by an
examination to become
certified HAM vser which wall
be conducted by Uinion
Ministry of Communication.

The inaugural session was

attended by 5Scicnce &
Technology principal
secretary Anil Mainra as the
chiel pugst.

While welcoming the
resource  persons  and
participants, Mainraexplained
the importance of allernative
mode of communication dunng
natural disaster and how 1t can
save several lives ifthere are
trained persons in remote
arcas to communicate with the
help of such deviee

He  suggested  all
participants to be sericus and
fake interest during the trainng
so that the State’s cffort does
not o wiste

Scientist Sandeep Barnah
from Vigyan Prasar and former
State [nformaton Technelogy
secretary Rajesh Venmn are the
TES0UNCE Persons,

During many of the past
larpe scule disasters all over the
world, Amateur Radio Service
{Ham Radio) has proved ils
efficacy in quick dissemination
of disaster management
information hke search and
rescue, reliefwork, tracking of
missing person, real-time
ploiting of vehicles and
persommel mvolved in disaster
management and transmission
of weather telemetry daa

Gangtok resident s
Mansarovar Yatra

Staff Reporter

GANGTOK, May Y: An
assistant engineer working with
the State Rural Development
department has been sclected o
undertake the Kailash
Mansarovar Yatra through
Mathu Laroute this year.

Towvanath Shemma (47) from
Gangtok would visit kailash
M ansarovar through Mathu Lam
the fifth batch of the annual
pilgrimage. His name was selected
after the computerised draw of
lots conducted by the Union
Extemal Affairs (MEA) ministry
in MNew Delht on May 6.

Sharma said he 15 happy but
not excited. 1 am happy that
vy name has beon listed out in
Lhee drawy but | am not excited as
| have to go through medical
test,” he wld SIKKIM
EXPRESS.

A total of 2 482 complete
applications, comprising 1948
males and 656 females, were
registered 1or the draw this vear.
Among them, names of | 430
appheants have been selected
to undertake the yatra starting
trom June 12.

State Tourism department
afficials said they are howewver

Toyanath
URAWARE O
Sikkimese
shortlisted |

In 201
pilgrims I
selecied. The
the openmg
motorable e
through MNatl
Sikkim. The
following a
Indian and C
i 2014, Thi
il Erims ane
Mathu La rol

The Ml
vatra during
ench vear thr
roules - the
LIttarak hang
Pass 1in Sikl
open 1o eligi
holding val
who wish to
Mansarows
purposes.
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AMATEUR RADIO (HAM RADIO) PROMOTIONAL ACTIVITIES

Vigyan Prasar has been continuing with its effort to popularize the hobby of ham EDITORIAL

radio amongst school children. On April 24, 2002, a lecture-cum-demonstration | Charles Robert Darwin
programme on ham radio was organized by Vigyan Prasar for the students of Springdale
School, Dhaulakuan, New Delhi. It was an exciting experience for the young students to
listen to and at the same time talk to an unknown person located hundreds of kilometers
away through short wave radio. Shri Dattatry Deogaonkar, VU2DSI, a ham radio operator |= The Universal Physical o

== “AlIDS is more than a
medical problem”

located in Ahmednagar, Maharashtra responded to the call given from VU2NCT club Constants and the Cluster B
station of Vigyan Prasar and interacted with the children. Students from sixteen difterent Hypothesis :
schools in and around Delhi got an opportunity to attend another such programme |* Agh_ﬂrkﬂr Research

organized on May 3, 2002, on the occasion of a science fair ‘Indradhanush-2002". The Institute, Pune

science fair was organized by SEARCH (Society for Science & Environment, Awareness, :
Research, Communication & Heritage). The students interacted with Shri Dattatry for |™ Richard Sonnenfeldt
almost an hour exchanging varieties of information through the amateur radio club station i ol =
VU2NCT/MUE. The demonstration programme was assisted by Shri Sushil Dhingra, sz;"w :‘fre “ﬁmT" ..
VU2LFA (New Delhi) by way of on-the-air contact with VU2NCT/MUE. Students from Mount ey
St. Mary’s School, Delhi Cantt. attended another awareness programme organized by

Vigyan Prasar on May 8, 2002. Shri Muktesh Chander, VU2HJZ, an IPS official with the Delhi Police, also participated in the
programme. The utility of amateur radio from the disaster mitigation point of view was explained by him to the students. Mrs. Bharthi
Prasad, VU2RBI (New Delhi) and Shri Sushil Dhingra, VU2LFA (New Delhi) assisted the programme by establishing radio contact
with the demonstration station VU2NCT/MUE. -

tifically, act scientifically ... think scientifically, act...
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VP News

State Level Ham Radio Training Programme

in Uttaranchal EDITORIAL

A:tate level ham radio training programme was organized by Vigyan Prasar | Marie-Sophie Germain
t Dehra Dun jointly with the Uttaranchal State Council for Science &
Technology (U-COST) and National Service Scheme (NSS), Uttaranchal, from | Towards Nutrition
June 7 to 29, 2006. Security

Uttaranchal being in a highly seismic zone, this effort was initiated to impart | How many planets
radio ccmmunlcatlon Skl[lS to the NSS volunteers and to set up a ham radio |in the sky? (part-II)

| - '®  communication network for

SR emergency communication. Fifty-
two Programme Officers and
volunteers of the National Service :
Scheme (NSS) from thirteen |Earthquake Tips-2 P.25

districts of Uttaranchal were |Recent Developments p.23
trained for the Amateur Radio |inS&T

Licensing examination. Sky Map for August 2006 p.22

The training programme was —
inaugurated on June 7 by Dr. Rajendra Dobhal, Director, U-COST. Dr. V.B.
Kamble (VU2VBK), Director, Vigyan Prasar and Shri B.K. Tyagi, Scientist
e _ 'D’, Vigyan Prasar attended the inaugural ceremony as special guests.
NSS volunteers listening to ham radio transmissions Shri Sandeep Baruah (VU2MUE), Scientist ‘C’, Vigyan Prasar was the

Simple Exercises for
Your Back

during a demonstration programme main resource person during the entire training period. A few hams from
Workshop on Innovative Experiments in Physics > c"”f‘f"_"”"fff_i:
two day workshop on ‘Innovative Experiments in Physics’ was held at Army _SEEED ” __ -

Public School, Lucknow on 30 and 31 May, 2006. The workshop was
iInaugurated by Prof. V.D. Gupta, former Vice Chancellor of Allahabad University.
Ms K. Dasgupta Misra, Vigyan Prasar welcomed the participants and made a
presentation on Vigyan Prasar and its activities. The workshop was attended
py more than 35 teachers of physics from various districts of U.P. The
participants were from Varanasi, Allahabad, Lucknow, Kanpur, Gorakhpur,
- Jaunpur, Barabanki, and so on. After the inauguration, the demonstration of
innovative experiments in Physics was shown by Shri Mukesh Roy of IIT,
Kanpur. More than twenty five innovative experiments in Physics were
demonstrated to the participants. Teachers appreciated the workshop and Teachers participating in the workshop

Contd. on page...21

Published and Printed by Dr. Subodh Mahanti on behalf of Vigyan Prasar, C-24, Qutab Instatunnnai Area, New Delhs - 110 D16 & Pnnted at 8 Narayan &
Sons, B-88, Okhla Indl. Area, Phase - II, New Delhi - 110 020 Editor : Dr. V.B. Kamble



BT o e
ABES Engineeriy

NAAC Accredited &

ACM ABES Ch

[

Covege, (haziabad

L _'

a.teda sSranches (CSE, ECE, & ME) ¥

v hn

“Amat- Communications &

Computi = ‘ionai Environment:



-.
.

Demo at Guwahati Medical College: Covered in the
STAR NEWS





















44th Jamboree On The Air (JOTA) for Kendriya Vidyalaya
Air Force School, Tughlakabad



TEEESEE A S




K = F T b W a W AT OFF

=1

v W TR A TS

INESDAY, DECEMBER 29, 2004

DELHI

HAM operator helps families
connect with Tsunami victims

RAMESH
RAMACHANDRAN
TrIBUNE NEWS SERVICE

New DevHi, DECEMBER 28
An amatcur radio enthusiast
based 1n the Capital has
succeeded where most gov-
crnment  agencies  have
failed. Sandeep Baruah, a
licensed HAM operator
who works in a government
organisation by day and
pursues his hobby from
home at night, has managed
to establish communication
links with Port Blair, the
capital of Andaman and
MNicobar Islands, and has
helped relay  messages
between the people strand-
ed on the island and their
families back home.
Sitting at his terminal
Tuesday aftermoon, Baruah
told The Tribune that he has
received 10 “calls™ over the
past 48 hours. “l have
received e-mails and SMSes
from several places at home
and abroad ... Bangalore,
Ranchi, Pune and Thailand
.... | have relayed all their
messages to this team of
HAM operators stationed at
Port Blair and forwarded the
replies from them to the
families wherever they are,”
he said. One such distraught
family is from New Delhr,
Dr Karan Singh Chauhan,
who teaches in a college
here, was holidaying with
his two sons and a daughter
on the island when the
Tsunami hit the shore. It had
only been a few days from
the time they reached Port
Blair. “Fortunately,” Dr
Chauhan recalled, “There
were these people staying on
the fifth floor of the hotel
where we were pul up ...
they had this equipment
(HAM), so we asked themaf
they could relay the infor-

mation of our well-being 1o
people back home.”

Within hours, Sandecp
Baruah was on the telephone
informing Dr Chauhan’s
domestic help of their
whereabouts. Dr Chauhan
and his family, who returned
to the Capital last night,
have not spoken with Baru-
ah yet but he is all praise for
him and the amateur radio
operators on the island for
coming to his help in their
hour of need. Baruah, mean-
while, has no regrets. He
has no time for that for there
are other calls to be attend-
ed to, he says as a distant sta-
tion crackles at his terminal,

Like Dr Chauhan, Mrs
Cesar Maia from Bangkok,
Thailand, has established
contact with Baruah. She
wants to i her husband is
safc and sound on the island.
*l have not received any
news about her husband but
I am trying ... the audio
quality today is poor, so |
might have to wait longer to
hear from my counterparts
stationed on the island,”
says Baruah, who is happy
being Good Samaritan for
people he has come to know
only in the past few days.

Meanwhile, Dr Chauhan
is still to recover from his
harrowing expericnce on
the island. “Buildings were
literally swaying from side
to side, the hotel where we
were staying was damaged
... there were cracks in the
walls, the sea was violent
and washed away anything
and everything that came in
its way ... even the bound-
ary wall of a college near-
by was swept away ... allof
us spent the first mght out-
side,” he recalls before he,
his children and one other
family flew to Kolkata on
way 1o Delhi.

Sandeep Baruah, a licensed HAM operator who works in a government organisation

by day and pursues his hobby from home at night, has managed to establish
communication links with Port Blair.

Delhiites chip in with reliet

TrisuNE NEWS SERVICE

Mew DELMI, DECEMBER 28
The leader of Opposition n
Delhi Legislative Assembly,
Prof, Jagdish Mukhi, has
expressed gricl over the wide-
spread death and destruction
caused by the Tsunami in
sowthern India and many
countries in the Indian Ocean.
A meeting of the BIP legis-
lature party was called in this
regard and it observed a two-
minute silence as a mark of
respect to the deccased. The
BIJP legislators have also

decided to donate their one-
month salary for the viclims.

Meanwhile, the NDMC
Vice Chairperson, Tajdar
Babar, has moved a resolution
for contributing Rs.one crore
as financial assistance from
the municipal funds. This is in
addition to the token conlri-
bution from NDMC employ-
ees for the quake victims of
Tanml Nadu.

The Municipal Corporation
of Delhi has also decided 10
pay Rs. 4 crore (o the Pome
Minister’s Relief fund. This
fund is being raised by way of

¥ e B rl

a i i

contributions from MCD
councilors who are contribut-
ing their one month's stipend
and employees who are con-
tributing one day’s salary. The
contmbution of the latter adds
up to Rs 3 crore.

According to the mayor, the
MCD has set up collection
centres in all 12 zones under
the supervision of Deputy
Commassioner to collect rehief
matenals. The matenal col-
lected would be handed over
to the Ministry of Home
Affairs for transportation 1o
the affected areas.
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halfback — ham

parents are of different races. half-
crown (or half a crown) a former
British coin equal to two shillings
and sixpence (124p). half-dozen
(or half a dozen) a group of six.
half-hearted without enthusiasm
or energy. half-hour (or half an
hour) a period of thirty minutes.
half-life the time taken for the
radioactivity of a substance to all
to half its original valu
easires actions oF policies that
are not forceful or decisive enough.
half nelson a hold in wrestling in
which you pass one arm under your
opponent’s arm from behind while
applying your other hand to their
neck. half-term Bt a short holiday
halfway through a school term
half-timbered having walls with a
timber frame and a brick or plaster
filling. half-time (in sport) a short
gap between two halves of a match.
not half 1 not nearly. 2 it informal
10 an extreme degree.
halfback noun a player in a ball
game whose position is between
the forwards and fullbacks.
halfpenny or ha’penny /hayp
i/ noun (plural halfpennies or
halfpence /hay-p'nss/) a former
British coin equal to half an old
penny.
halfway adverb & adjective 1 at or to
a point equal in distance between
two others. 2 to some extent.
halfwit noun informal a stupid person.
w half-witted ajeciive.
halibut noun (plusl halibut) a large
flat sea fish used for food.
halitosis /hali-toh-sis/ noun bad-
smelling breath.
hall noun 1 (also hallway) L eoom or
space inside a front doos
Petween a number of raoms. 2 2
large room for meetings, concerts,
3 (also hall of residence) Bi. a
ariversity building in which
stidents Hive. it lrge country

hallelu‘ah/hal li-loo-yuh/ or
alleluia /al-li-10o-yuh/ exclamation
God be praised.

hallmark noun 1 an official mark
stamped on objects made of pure

312

gold, silver, or platinum. 2 a
distinctive feature. e verb stamp an
object with a hallmark.

hallo = nevto.

hallowed /hal-lohd/ adjective
1 made holy. 2 very honoured and
respect

Halloween or Hallowe'en noun
the night of 31 October, the
evening before All Saints’ Day.

hallucinate verb (hallucinates,
hallucinating, hallucinated) see
something which is not actually
there. m hallucination noun
hallucinatory adjectie.

hallucinogen /hub-loo-si-nuh-
juhn/ noun a drug causing

o radio ham) infor
amateuy radio oparator: <y
{Rams, Famming. Rammed morma
overact. m hammy adeciie
hamburger noun a small cake of
minced beef, fried or grilled and
typically served in a bread roll.
amlet noun a small village.
hammer noun 1 tool with a heavy
metal head and a wooden handle,

N

auctioneer’s mallet, tapped to
indicate a sale. 3 a part of a
mechanism that hits another. 4 a
heavy metal ball attached to a wire
for throwing in an athletic contest.
sverb (hammers hammering,

1 hit repeatedly with a

adjectiv.
halo /hay-loh/ noun (plural haloes or
alos) 1 (in a painting) a circle of

light surrounding the head of a
holy person. 2 a circle of light
round the sun or moon.

halogen /hal-uh-juhn/ noun any of
a group of elements including
fluorine, chlorine, bromine, and
iodine

halt" verb come or bring to a sudden
stop. enoun 1 a stopping of
movement or activity. 2 Biit a minor
stopping place on a railway line.

halt? adjective old use lame.

halter noun a rope or strap placed
around the head of an animal and
used to lead it. o halter neck a
style of woman's top that is
fastened behind the neck, leaving
the shoulders, upper back, and
arms bare.

halting adjective slow and hesitant.

halve verb (halves, halving, halved)
1 divide into two halves. 2 reduce
or be reduced by half.

halves plural of natr.

halyard /hal-yerd/ noun a rope used
for raising and lowering a sail, yard,
or flagona

ham" noun 1 meat from the upper
part of a pig’s leg which s salted
and dried or smoked. 2 (hams) the
back of the thighs. o ham-fisted
clumsy.

hham? noun 1 an actor who overacts.

hammer. 2 (hammer away) wor

hard and persistently. 3 (hammer

something in or into) make some-
thing stick in someone’s mind by
constantly repeating it. 4 (hammer
something out) work out the
details of a plan or agreement.

hammerhead noun a shark with
flattened extensions on either side
of the head.

hammock noun a wide strip of
canvas or rope mesh suspended at
both ends, used as a bed

hamper" noun a basket used for
food and other items needed for a
picnic.

hamper? verb (hamper:
hampering, hampered slow down
or prevent the movement or
progress of.

hamster noun a burrowing rodent
with a short tail and large cheek
pouches.

1o p: hamster, not hamp-,

hamstring noun any of five
tendons atthe back of a person's
knee. s verb (hamstrin
hamstringing, past m,,m 2
hamtrung) 1 cripple by cutting the
hamstrings. 2 severely restrict.

hand noun 1 the end part oF therin
beyond the wrist, with four fingers
and a thumb. 2 a pointer on a clock
or watch indicating the passing of
time. 3 (hands) a person’s power or
control. 4 an active role. 5 help in

hamburger — handicap

doing something. 6 a person who
does physical work. 7 a round of
applause. 8 the set of cards dealt to
aplayer in a card game. 9 a unit of
measurement of a horse’s height,
equal to 4 inches (10.16 cm). everb
give or pass something to. o at
hand (or on or to hand) near; easy
to reach. from hand to mouth
meeting only your immediate
needs. hand grenade a grenade
that is thrown by hand. hand in
glove working very closely
together. hand-me-down a piece
of clothing that has been passed on
from another per ick
thoose carefuly. hands.on
involving direct participation in
something. hand-to-hand (of
fighting) involving physical
contact. in hand in progress. out
of hand 1 not under control.
2 without taking time to think.

handbag noun &t a small bag used
by a woman to carry everyday
personal items.

handball noun 1 a game in which
the ball is hit with the hand in a
waalled court. 2 Soccer unlawful
touching of the ball with the hand
or arm.

andbill noun a small printed
dvertisement handed out in the
street
dbook noun a book giving basic
information or instructions.
handbrake noun a brake operated
by hand, used to hold an already
stationary vehicle.
handcuff noun (handcuffs) a pair of
lockable linked metal rings for
securing a prisoner’s wrists. everb
put handcuffs on
handful noun 1 a quantity that fills
the hand. 2 a small number or
amount. 3 inormal a person who is
difficult to deal with or control.
handgun noun a gun designed for
use with one har
handhold noun something for
hand to grip on.
handicap noun 1 a condition that
s a person’s ability to function
ally, mentally, or socially.
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