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Nation First*** is an unusual presentation 
from the makers of most powerful weapons, 
ammunition, military vehicles and other 
warlike stores for over 219 years. It is for 
the first time that the human aspect of 
the organization, by quickly reorganizing 
its resources to meet national emergent 
requirements in the medical domain is 
being recorded. It has been a great effort 
by the OFB, spanning length and breadth of 
the country with only one motivation and  
aim---Nation First...

This Coffee Table Book is a historical record 
for the posterity. It will remind the future 
members of the OFB Family that when the 
‘Nation Calls for Support’, OFB and its entire 
ecosystem of personnel, factories, innovative 
skills etc will be ready to contribute. OFB 
personnel have proved to be silent warriors 
for the national cause.

The present exposure of the OFB in areas 
other than what it is established, has given 
pride in every person connected with the 
OFB. The OFB Unions too rallied the workers 
to work day and night, thereby initiating a 
powerful synergy of convergence of interests 
for the nation.

History stands made in the OFB!

Lt Gen (Dr) Anjan Mukherjee, 
PVSM, AVSM is a 1973 
batch artillery officer. He 
rose to become the army’s 
Director General of Financial 
Planning during 2010. It 
was during this tenure he 
successfully conceptualized 
indigenous manufacture of 

modern medium artillery gun in India ‘Dhanush’. 
He took over as the Director General of Artillery 
during early 2012 and supported many artillery 
modernization projects. He has been closely 
associated with 155 mm 45 Calibre Dhanush 
medium artillery gun project and many other 
modernisation and futurustic projects.

A prolific writer of military related books, this is his  
twelveth published book, jointly authored with 
Mr. Gagan Chaturvedi. His tenth book ‘Dhanush 
& Sharang’ was awarded All India Second Prize by 
Public Relations Society of India.

Shri Gagan Chaturvedi 
is a Central Civil Service 
Cadre officer of the 1988 
Batch. He belongs to the 
Indian Ordnance Factory 
Service. An Alumnus of 
Hindu College, Delhi and 
Post Graduate from Delhi 
University, he has held 

important appointments both on manufacturing 
and administrative side in various Ordnance 
Factories in India. He has held important 
appointments like Deputy Director General of 
Exports in the headquarters of Ordnance Factory 
Board in Kolkata. Presently he holds the important 
appointments of Deputy Director General Human 
Resources and Public Relations of the Ordnance 
Factory establishment in the country.
He has an abiding interest in history, culture, 
geo-politics and technology. He has numerous 
published articles to his credit.

He has also jointly authored with Lt Gen (Dr)  
Anjan Mukherjee, PVSM, AVSM Coffee Table 
Book titled ‘Indian Ordnance Factories : Nation’s 
Strategic Asset’.

OFB

Atmanirbhar Bharat
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It is indeed heartening to note that the Ordnance Factory Board is documenting Its noteworthy achievements in the nation-
wide fight against COVID-19. It has been a great initiative that an organization dedicated to the manufacture of arms, ammunition and  
battlefield equipment could realign and repurpose its facilities so quickly and efficiently during the nation-wide lockdown and establish  
the bulk production facilities of items such as hand sanitizer and PPEs.

The impetus imparted by the OFB by offering its existing lab infrastructure for conducting the blood penetration tests for PPEs, laid 
the foundation of the emergence of India as the world’s second largest manufacturer of coveralls in the world. The country, in keeping 
with the policies of Make in India and Atmanirbhar Bharat is poised to emerge as a major exporter of PPEs.

The development of innovative products like the Tent 2M Medical overnight and the yeoman service rendered in repairing ventilators 
in the hospitals in Hyderabad is exemplary.

I am sure this experience will help the OFB and the Ordnance Factories to meet the challenges of the future and overcome all obstacles 
in its pursuit to excellence.

Raj Kumar
Secretary
Deptt. of Defence Production

(Raj Kumar)Place : New Delhi
Date :  29th July 2020

Place : Kolkata
Date :  31st July 2020

MESSAGE

(Hari Mohan IOFS)

Shri Hari Mohan I.O.F.S.
DGOF & CHAIRMAN

FOREWORD

OFB and its entire ecosystem of Ordnance Factories and support organisations have always aligned themselves to the national 
security need of the country for over 219 years. History is replete with examples of Ordnance Factories and the OFB rising to the clarion 
call of the nation for regular and emergent provisioning of the ward like stores. Our organisation met national requirements whenever 
needed. Soon after ‘India’s Independence’, when the Govt of the independent India wanted the OFB to manufacture agricultural  
tractors; it was done in quick time in collaboration with Japanese manufacturers. This is the commitment of the OFB and its ecosystem 
where we live by the motto----“Nation First”.

It was this commitment to the nation that propelled the OFB and its factories, officers and staff to undertake the challenge of 
producing anti-Covid 1 9 stores and repair ventilators; much beyond the charter of duties of the OFB.

I am indeed proud of my organisation that it rose to the occasion at a very crucial time in India’s history wherein the nation needed 
the support of everyone to fight the unknown medical calamity called Covid 19.

“Nation First”, the Coffee Table Book is a tribute to the commitment, dedication and technical skills of the OFB, Ordnance Factories 
and the personnel behind this resounding success.

I am confident that the leadership and commitment exhibited and recorded in the book will continue to inspire our  
future generations.
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The Sepoy Mutiny or the First Battle for Indian 

Independence shook the very foundations of the 

rule of the East India Company in India. Soon thereafter, the 

rule of the Indian Dominion was taken over from the East 

India Company by the British Government. This gave rise to 

strategic thinking for manufacture of war like stores in India, 

to effectively govern the country. Thus decisions were taken 

to gradually set up more Ordnance Factories, not only for 

lethal weapons but also for clothing and equipment. This 

decision was aimed at supporting the restructured Indian 

Army, and the Indian Mountain Artillery Batteries/ Trains 

in action in the North West Frontier Provinces (NWFP) and 

Afghanistan. Consequent to this decision, it was decided to 

manufacture artillery projectiles for rifled ordnance in the 

Ordnance Factory, Cossipore. Around 1872, the Ordnance 

Factory, Cossipore decided to manufacture elongated shells 

for the rifled ordnance. Accordingly, land was acquired 

adjacent to the factory and a new factory was built. The 

nomenclature of “The Gun Foundry” was changed to 

“Foundry and Shell Factory”. 

The machinery for cartridge manufacture was brought 

from the UK. Soon the factory was achieving a record annual 

turnover of three thousand tons of rolled brass, cupro-nickel 

CORE COMPETENCE & 
STRUCTURE OF OFB 

and copper. While in the manufacture of finished products the Ordnance Factory 

Cossipore was making good progress, acute shortage of steel was encountered 

as it was being imported from the UK. It was, therefore, decided to establish an 

extensive Iron and Steel foundry in the Cossipore factory. The production of iron 

and steel commenced around 1896. However, this arrangement in Cossipore was 

found to be inadequate and around 1900 a large parcel of land was acquired at 

Ishapore, north of Cossipore, to establish the Metal and Steel Factory. The factory 

became operational in 1905. 

A major modernization project was also started in the Cossipore factory in 

1905. Consequent to this initiative, the Foundry and Shell Factory, Cossipore 

commenced manufacturing the “Quick Firing (QF)” guns for Horse and the Field 

Artillery. QF artillery guns were modern guns which had been recently introduced 

in England. Now the name of factory was changed to “Gun and Shell Factory”. 

Thus the small brass-cannon foundry that started in sheds in a bastion of Fort 

William in 1770, with an establishment of one European supervisor and fifteen 

workers had gradually expanded to become a modern gun and shell factory with 

officer and supervisory strength of 196 and 13,700 workers.

The contribution of the “Gun and Shell Factory” during the World War I was 

commendable. Between 1910 and 1913 it expanded its shell manufacture facility 

1|

• Brass Cannon Foundry, Fort William, 
Calcutta
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for 18 pdr and 13 pdr guns. Around this period it established 

the manufacturing facility for the 4.5 inch howitzer. Almost 

the entire production from the factory was shipped to 

Europe for the war effort. 

Actually, one of the major milestones in the manufacture 

of artillery guns in India was achieved by the “Gun and Shell 

Factory” during 1925 when it successfully manufactured 

3.7 inch howitzers. This gun was an exceptional one – light 

weight, hardy, mule portable and accurate. It was a near 

perfect mountain gun. It saw actions in NWFP, World War 

II, Operations in J & K during 1947-48, Indo-China War 1962, 

Indo-Pakistan Wars of 1965 and 1971. It gave active service 

to the Indian Army till 1976. Thereafter, this gun was singly 

used by the Indian Army to defend mountain passes for many 

years. Historical record of successful employment of a single 

3.7 inch Howitzer in direct fire role by 80 Field Regiment 

during OP Kasba against the Pakistani army during August 

1991, in Poonch sector, has been recorded in golden words. 

It broke many counter attacks by the enemy to recapture 

lost positions. The folklore of success of 3.7 inch howitzer 

officers. The strength of the factory kept on increasing, 

based on the war effort requirements. During World War I, 

it supplied sixty one 18 pounder Quick Fire carriages, apart 

from hundreds of other items. Thus a tradition was set 

for the Ordnance Factories to rise to the occasion, when 

needed. It is one tradition that the Ordnance factories have 

constantly exhibited over the past two centuries, the latest 

being OP Vijay in Kargil during 1999.

The Ordnance Factories have been at the forefront 

of technology absorption, indigenization, developing 

cutting edge technology through the private sector, and 

collaborating with the Armed Forces, Central and State police 

forces to meet their requirements. The Nation cannot forget 

the rumble of Vijayanta tanks in the battlefields of 1965 and 

1971 which changed the course of many battles in our favour. 

Soon to be followed were the T-72, T-90 and Arjun main battle 

tanks and tank engines made by the Ordnance Factories. To 

support the tank warfare, the Ordnance Factories absorbed 

and mastered technology from the erstwhile USSR and 

later Russia, to manufacture the BMP I and BMP II infantry 

has been such that it has been given the pride of place in the 

War Memorial in the Artillery Centre, Nasik. 

As the requirement of shells and fuzes increased during 

the World War II, the Gun and Shell Factory rose to the 

occasion and successfully increased the shell output from 

34,700 per month to 1,01,000 per month and that of fuzes 

from 34,700 per month to 60,600 per month.

Gun carriages are an essential component of artillery 

guns. Gun barrels are mounted on “gun carriages” to form 

an artillery gun. The first gun carriage manufacturing facility 

was established in Cossipore in 1801, followed by Ordnance 

Factory (OF) Seringapatnam in 1802. The establishment of 

similar factories came up in Bombay and Fatehgarh during 

1810 and 1816 respectively. The carriages were built on 

specially selected timbers. 

Around 1901, it was decided to establish a Gun Carriage 

Factory (GCF) in Jabalpur. The factory was commissioned in 

1910. It had a workers’ strength of 1800 personnel besides 
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combat vehicles, T-72 and T-90 main battle tanks. Similarly, 

OFB has now embarked upon manufacturing much needed 

assault rifles, carbines and light machine guns in state-of-the 

art facilities.

Challenges for the OFB and its factories in the 21st century 

are substantial. Accordingly, OFB and its facilities are now 

gearing to absorb the technological advancements of the 21st 

Century, so as to keep pace with the aspirations of the Indian 

Armed Forces. It is also working towards manufacturing 

new generation state-of-the art world class equipment. In 

order to achieve this objective, OFB has set up Ordnance 

Development Centres (ODCs) in many of its factories. These 

undertake scientific research and its practical application 

for developing new guns, tanks, FICVs, ammunition, optical 

systems etc. The indigenous 155 mm 45 Calibre Towed 

Medium gun “Dhanush” and 155 mm 45 calibre “Sharang” 

guns are successful examples of the ODCs’ ability to 

deliver new hi-tech equipment. Many more such high end 

products are in the pipeline, based on OFBs own R&D and 

manufacturing excellence. 

OFB comprises of forty-one Ordnance Factories, nine 

training Institutes, three Regional Marketing Centres and 

five Regional Controllerates of Safety, spread all across the 

country. It is the world’s largest and the oldest government 

operated defence production organisation with a current 

workforce of about 82,000. Its total turnover was Rs. 12,801 

crores in 2018-19. It has also exported stores amounting to 

Rs. 267 cr. during 2018-19. It has also repeat orders against 

its earlier exports. 

OFB is engaged in research, development, production, 

testing, marketing and logistics of a comprehensive product 

range for use in battlefields in the air, on the land and at sea. 

It also actively supports the central and state police forces 

and the Coast Guard. 

As a tribute to its achievements, 18 March is celebrated as 

the Ordnance Factory Day.
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GROUP OF FACTORIES
OFI  - ORDNANCE FACTORY ITARSI

OFKH  - ORDNANCE FACTORY KHAMARIA

OFCH  - ORDNANCE FACTORY CHANDA

ADDITIONAL DGOF & MEMBER/AV - MEMBER/ ARMOURED VEHICLES

HVF - HEAVY VEHICLE FACTORY AVADI

EFA - ENGINE FACTORY AVADI

OLF - OPTO ELECTRONICS FACTORY DEHRADUN 

OFD - ORDNANCE FACTORY DEHRADUN

OFMK - ORDNANCE FACTORY MEDAK

OCFC - ORDNANCE CABLE FACTORY CHANDIGARH

OFM - ORDNANCE FACTORY MURADNAGAR

ADDITIONAL DGOF & MEMBER/M&C - MEMBER/ MATERIALS & COMPONENTS

OFAJ  - ORDNANCE FACTORY AMBAJHARI

OFA  - ORDNANCE FACTORY AMBARNATH

MSF - METAL & STEEL FACTORY ISHAPORE

OFKAT - ORDNANCE FACTORY KATNI

MTPF - MACHINE TOOL PROTOTYPE FACTORY AMBARNATH

HAPP - HEAVY ALLOY PROTOTYPE FACTORY AMBARNATH

OFBH - ORDNANCE FACTORY BHUSAWAL

GIF - GREY IRON FOUNDRY JABALPUR

ADDITIONAL DGOF & MEMBER/OEF - MEMBER/ORDNANCE EQUIPMENT FACTORIES 

OEFC - ORDNANCE EQUIPMENT FACTORY KANPUR

OCFS - ORDNANCE CLOTHING FACTORY SHAHJAHANPUR

OPFC - ORDNANCE PARACHUTE FACTORY KANPUR

OCFAV - ORDNANCE CLOTHING FACTORY AVADI

OEFHZ  - ORDNANCE EQUIPMENT FACTORY HAZARATPUR

ADDITIONAL DGOF & MEMBER/WV&E- MEMBER/WEAPON, VEHICLE & EQUIPMENT

ADDITIONAL DGOF & MEMBER/A&E  - MEMBER/ AMMUNITION & EXPLOSIVE

ADDITIONAL DGOF & MEMBER/AV  - MEMBER/ARMOURED VEHICLE

ADDITIONAL DGOF & MEMBER/M&C - MEMBER/MATERIAL & COMPONENTS

ADDITIONAL DGOF & MEMBER/OEF - MEMBER/ORDNANCE EQUIPMENT FACTORIES

ADDITIONAL DGOF & MEMBER/WV&E - MEMBER/ WEAPON, VEHICLE & EQUIPMENT

RFI - RIFLE FACTORY ISHAPORE

SAF  - SMALL ARMS FACTORY KANPUR

OFT  - ORDNANCE FACTORY TIRUCHIRAPALLI

OFDC  - ORDNANCE FACTORY DUMDUM

GSF  - GUN & SHELL FACTORY COSSIPORE

OFC  - ORDNANCE FACTORY KANPUR

FGK  - FIELD GUN FACTORY KANPUR

GCF  - GUN CARRIAGE FACTORY JABALPUR

VFJ  - VEHICLE FACTORY JABALPUR

OFKR  - ORDNANCE FACTORY KORWA

ADDITIONAL DGOF & MEMBER/A&E - MEMBER/ AMMUNITION & EXPLOSIVE

AFK  - AMMUNITION FACTORY KHADKI

OFV  - ORDNANCE FACTORY VARANGAON

OFDR  - ORDNANCE FACTORY DEHU ROAD

OFBOL   ORDNANCE FACTORY BOLANGIR

OFN  - ORDNANCE FACTORY NALANDA

OFBA  - ORDNANCE FACTORY BHANDARA

HEF  - HIGH EXPLOSIVE FACTORY PUNE

CFA  - CORDITE FACTORY ARUVANKADU

Indian  
Ordnance 
Factories
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FIRST DAY COVER and POSTAGE STAMP  
issued by the Government of India  

on the completion of 200 Years of Indian 
Ordnance Factories

The Logo of the Ordnance Factories
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2| INNOVATIVE LEADERSHIP AND TECHNICAL 
EXCELLENCE: OFB LEADS THE MANUFACTURING 
INDUSTRY IN COVID 19 CRISIS

History stands testimony of the OFB and Indian Ordnance 

Factories to meet military requirements of the nation at 

the times of war and peace for over the past two centuries. In fact, 

innovation and high end manufacturing have been the key drivers 

of the Ordnance Factories. With employees ranging from illiterate 

workers of yesteryears to high grade engineers, the Ordnance 

Factories in the past developed their own manufacturing practices 

that met routine and emergent military equipment requirements 

that became case studies in management schools. 

Starting from a small foundry to make artillery gun barrels in 

the Gun and Shell Factory, Cossipore in 1802 and thence to evolve 

as the Fourth Arm of the Armed Forces in India has been no 

small achievement for the Ordnance Factories in India. The OFB 

Philosophy of “NATION FIRST” has been tested for past 219 years 

and every time it excelled its Charter of Duties. It went beyond its 

Charter of Duties when its support was needed during operations 

in the Indian continent, NWFP, Indian Army’s expeditionary 

operations abroad and during the World Wars I and II prior to 

independence. In the independent India, from the operations in 

J&K during 1947-48 to Kargil in 1999 and now along the LC, OFB 

has been the quiet strategic asset of the nation supporting the 

troops in the field with arms, ammunition and war like stores and 

providing the winning edge. 

It is an irony that the nation was 

confronted with an unimaginable 

warfare of unknown medical 

dimensions, having foot print 

across the world during early 

2020. Like other countries across 

geographies, India was not prepared 

to face the new challenge. India had to  

quickly gear up to face the 

Covid 19 pandemic. By mid-March the situation due 

to Covid 19 started to become severe. Accordingly,  

the Govt of India took cognizance of the quickly evolving danger 

from this infectious virus. The Prime Minister of India personally 

took note of the rapidly evolving grave pandemic threat to India 

and addressed the nation on the 21st of March. While he underlined  

the steps to be taken by the countrymen, he asked various  

Ministries and organizations of the Govt, research institutes and 

intelligentsia to put in their effort to make up the severe shortages 

of personal protection equipment, ventilators, face masks, 

sanitizers etc. 

It was indeed unimaginable that 

OFB could produce any of the items 

as the plant, equipment, expertise 

and manpower in the OFB and its 

factories were singularly focused 

towards manufacture of Weapons, 

Ammunitions and Military stores. In 

fact the Ministry of Defence too did 

not much expect OFB to get involved due to its product lineup.  

In addition, the factories and offices of the OFB and its  

organizations had gone into lockdown as per the Govt orders. The 

circumstances, therefore, did not provide much of an avenue to 

the OFB to undertake manufacture new products.

• Hand Sanitizer
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On the 24th of 

March 2020, a 

video conference 

was held by the 

Cabinet Secretary. 

The conference 

was attended 

by the Chairman 

Railway Board, 

Chairman ISRO 

and Shri Hari 

Mohan, Director General Ordnance Factories (DGOF) and Chairman 

Ordnance Factory Board (OFB), among others. This was perhaps 

the highest level involvement of the government to start doing 

something about the grave crisis that was looming over India. In 

this meeting itself, Chairman OFB came forward and assured the 

Cabinet Secretary that while the items required for combating 

Covid 19 like PPEs, sanitizers, masks, ventilators were nowhere 

close to the areas of expertise and installed plant capability of 

Ordnance Factories, OFB would do everything to support the 

nation’s fight against Covid 19. It was a tall order. Immediately the 

question arose as to how, as no time was available to contemplate, 

plan and execute.

Under these most challenging circumstances, where the 

reputation of the OFB was at stake, Mr Hari Mohan in conjunction 

with his General Managers of some of the factories and senior 

officers in the OF Board decided to enforce a new concept of 

working in the OFB and in the factories to meet the unusual 

manufacturing requirements for Covid 19. Chairman OFB took the 

clue from the armed forces way of functioning which included 

HANDS-ON leadership and management interventions. OFB 

HQ had to ensure that the decisions by the Chairman OFB be 

passed down without questioning as consequent percolation and 

acceptance of orders/directions till the last worker in the chain 

were necessary. 

 The biggest challenge for the Chairman OFB was to decide  

upon the products to be manufactured by the OFB, in the  

emergent mode. But following the procedures of procurement, 

laid down rules and supply chains was a cause for unnecessary 

delays. Perhaps for the first time in the Ordnance Factories 

organization the Chairman OFB initiated a direct decision making 

process at the functional levels. This kind of direct Apex Level 

Leadership interventions had never been witnessed in the OFB. It 

is also unheard of in the government system of functioning. The 

risks from undertaking a direct leadership style were many, yet in 

view of the emergent situation, the OFB as an organization decided 

to stand up to the emerging challenge to support the fight of  

the nation. 

Now Chairman OFB fully assumed a leadership role and 

connected with the Raksha Mantri and the Ministry of Defence 

at one end and the selected General Managers, senior officers in 

the OFB and the Union leaders on the other end to achieve what 

seemed impossible a few hours earlier. Soon the needed response 

and actions by the selected factories and support offices including 

finance and accounts among others were identified and alerted. 

Overnight OFBHQ became the principal change agent for the 

entire organisation. The first step that was taken was to provide 

clear tasking to all concerned. Chairman OFB made it clear to the 

organization that at the time of national need, questioning the 

changed tasks was not an option with anyone. 

Next action that the OFB took was to substantially increase 

the emergency financial and operational powers of General 

Managers. Since such decisions needed clearance of the OF Board,  

Mr Hari Mohan conducted a single agenda Board meeting and got 

• Mask

• A VC in progress
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General Managers moved in sync with the advice and directions 

of the DGOF and passed their directions to their subordinates. The 

Workers’ Unions understood that Shri Hari Mohan was trying to 

make a substantial work culture change in the OFB for meeting the 

national requirement and they supported him whole heartedly.  

Thus Shri Hari Mohan quickly created a new ecosystem of 

functioning within the OFB. Now there was no looking back for  

the OFB.

Quickly, motivation in the entire OFB as an organization 

started to rise. This resulted in innovation and organic solutions to 

problems. In this manner the last man commitment and efficiency 

levels were achieved. Thereafter, necessary materials for the 

envisaged products were procured by the respective factories, 

production machines installed, collaboration with the suppliers 

forged and production across many Ordnance Factories for the 

manufacture of items needed to fight Covid 19 commenced.  

Soon Shri Hari Mohan became one of the most valued top 

executives in the Ministry of Defence for being able to achieve the 

unthinkable.

the enhanced financial powers for the General Managers cleared 

on priority.

Now was the time to task the selected factories. They were 

tasked to manufacture such items that were possible under the 

circumstances. It needed deep understanding of the capabilities 

and limitations of each of the Ordnance Factories for tasking the 

selected factories. During these days of emergent actions, DGOF 

and Chairman OFB’s office became a functional Command Post. 

Directions started pouring to the factories. Material management, 

administrative and finance departments were brought in the 

decision making loop for providing full support on 24x7 basis. 

Initially, the implementation of the changed work culture and 

the changes in products to be manufactured was a bit challanging 

as such initiatives had never been tried in the past. So, the DGOF  

and the Chairman OFB started calling the concerned General 

Managers and began tasking them personally. He would listen 

to their problems and provide immediate solutions. It was a 

leadership style that OFB had never experienced. In turn the 
• Manufacturing Activities of Coveralls and Masks at 
Various Ordnance Factories of OEF Group

As the success of the OFB came to light, the 

print and electronic media got interested and 

started to cover the new work culture in the 

OFB. The earlier criticism of the OFB from the 

media was forgotten. In the meantime OFB  

started to deliver designated products to the  

nation. Among the products, Cordite Factory, 

Aruvankadu in Tamil Nadu produced a huge 

quantity of hand sanitizers. Its first consignment 

left the gates of the factory for the Hindustan Latex 

Limited (HLL), a nodal agency appointed by the 

Govt of India. 

Soon thereafter, bulk quantity of hand  

sanitizers were produced by the OF Bhandara and 

OF Itarsi. Their product was sent to the HLL facility 

at Indore. Nearly seventy thousand litres of the 

high grade hand sanitizers were supplied by the 

OFB against indent from the HLL. Coveralls for the  
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machines for undertaking the tests in a scientific manner within 

a mere seven days. The Chairman personally liaised with CEO 

of NABL and convinced him to conduct an assessment/audit 

of these machines by video conferencing. The performance of 

these machines was approved by NABL by 4th of April, a feat that 

otherwise required 2-3 months. 

This testing facility was initially made available in the Heavy 

Vehicle Factory, Avadi and the Small Arms Factory, Kanpur. On 

the 13th of April the first consignment of certified coveralls left 

the Ordnance Clothing Factory, Avadi against an initial order of  

1.10 lakhs. Soon thereafter OF Kanpur, OF Muradnagar, OF 

Ambernath and MSF Kolkata too set up the PPE testing machines 

and were duly accredited by the NABL. These testing facilities 

are undertaking tests of PPEs being imported or manufactured 

indigenously, spread all over the country. 

Manufacturing ventilators requires different technology, 

trained manpower and testing facilities. OFB has never been 

involved with manufacture of any medical equipment. It decided 

Covid 19 warriors are necessary protective equipment. It requires 

specialized materials and production process. 

India has been importing this product from China. 

But their quality has been questionable. It was reported  

that of the 1,70,000 Chinese PPE kits that arrived in India, about 

50,000 numbers failed quality tests. At this stage India needed a 

helping hand from the indigenous manufacturers. Mr Hari Mohan 

came forward and took up the challenge. Working in a mission 

mode, he set-up production facilities by involving the Ordnance 

Clothing Factory, Avadi near Chennai.

Not resting on just setting up production facilities of PPEs, the 

Chairman OFB insisted that each of the PPEs so manufactured 

by the OFB establishments must pass the stringent standards of 

International Standards Organization and that of the American 

Society of Testing of Materials. It was really a tall order as such 

facilities were available only in two establishments in the country. 

Due to personal intervention of DGOF and Chairman OFB, on 29th 

March 2020, the OFB engineers conceived, designed and produced 

to manufacture ventilators too. The General Manager Machine Tools 

Prototype Factory (MTPF), Ambernath took the initiative to venture in 

the field of ventilators. Soon the factory designed and developed a cost 

effective, automated portable breathing assist system (ventilator). It can 

be operated on electric mains as well as on battery power bank. Essential 

parameters of any ventilator like breath per minute, I/E ratio and tidal 

volume can be controlled as per individual patient requirements. It has 

cleared the mandatory performance tests. 

Simultaneously, the GM, Ordnance Factory, Medak reached out to 

hospitals in Hyderabad and Secundrabad to repair a large number of  

non-functional ventilators in those hospitals. Out of 180 odd unserviceable 

ventilators, over 100 have been repaired and handed over to the hospitals. 

Some balance pieces are undergoing repairs. It was also realised that some 

of the ventilators were too old and beyond repair. Thus, through a dynamic 

top down leadership approach Mr Hari Mohan could make the OFB and 

its factories a valuable asset to the nation at the time of a national crisis. 

Around this time the Ordnance Equipment Factory, Kanpur innovated to 

manufacture light weight, low cost Isolation tents. These can be carried 

by two persons and set up in no time. This innovative tent has been well 

• SBPRT Machine made by HVF, Avadi
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Ordnance Factory, Muradnagar

Ordnance Factory, Kanpur

Small Arms Factory, Kanpur

Ordnance Eq. Factory, Kanpur

Ordnance Clothing Factory, 
Shahjahanpur

Metal & Steel Factory,
Ishapore

Heavy Vehicle Factory, Avadi

Ordnance Eq. Factory, Hazratpur

Ordnance Factory, Ambernath

Synthetic Blood Penetration Resistance Test Facilities by Ordnance Factories

received by the state governments, especially 

those in hilly and unreachable terrain.

 OFB has also set aside 280 beds in separate 

wards in ten Ordnance Factory Hospitals 

across the country for Covid 19 patients, 

whenever the Ministry of Health and Family 

Welfare needed these facilities. The Ordnance 

Factories took care of the poor during the  

lockdown period and substantially contributed to 

the PM Cares Fund. These initiatives have been 

noted by the Ministry of Defence. The Raksha 

Mantri has complimented the DGOF and Chairman 

OFB for the successful out of the box initiatives by 

the OFB.

• Ventilator • Ventilator Repair

The unique leadership and manufacturing model exhibited by the OFB 
leadership and workers alike is now a proven model for the OFB. It will guide 

the OFB and every member of the OFB family to success for years to come.

“Perhaps a new model of functioning has evolved in the OFB”
• Medical Tent
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Shri Gagan Chaturvedi, IOFS who is the Deputy 
Director General (HR & PR) and heads the 
Corporate Communication and the PR department 
in the Ordnance Factory Board, Kolkata interviewed 
Shri Hari Mohan, IOFS, Director General Ordnance 
Factories and the Chairman, Ordnance Factory 
Board, Kolkata; to understand his motivation and 
dynamism that made the OFB and its entire ecosystem 
to rise to the occasion and perform in a manner that 
was not known in the history of the OFB and the 
Ordnance Factories. In fact, the performance of the 
OFB and its selected factories make an excellent 
Case Study. The aim of this interview was to record 
it for the future reference.

Interview of DGOF & Chairman OFB  
Shri Hari Mohan, IOFS, Director General 
Ordnance Factory and Chairman OFB

 Q1. OFB has a tradition of manufacturing across the  

spectrum of military stores for over two centuries. Such a long 

exposure to high end defence related engineering products has 

made the organization rigid. As the DGOF and Chairman OFB 

how could you take out the entire organization from rigidity to 

flexibility? It is something that seemed to be impossible?

Ans : The Ordnance Factories have a history of over two 

centuries. They have evolved to become one of the most 

diverse defence production organisations in the world. Being a  

government department, the Ordnance Factories are subject 

to all the rules, regulations and systems of functioning as per 

the norms of the Government of India. However, as against the 

general impression of being rigid, the Ordnance Factories have 

actually been flexible in terms of adopting and adapting various 

technologies to cater to the need of our Armed Forces. That being 

said, the Ordnance Factories cater to increasing the capacity of 

the state to defend the nation through various means including 

offensive and defensive, potential and actual; as military 

operations are not entirely a planned activity and are well known 

for throwing up unexpected and time-sensitive challenges. The 

Ordnance Factories have, therefore, over the years of their 

existence, developed the capacity to respond to unexpected 

demands immediately with the least possible response time.

The OFB as an organization has a pool of talented officers, 

staff and workmen who are always willing to travel that extra 

mile to fulfill the need of the hour. It is in accordance with the 

traditions and ethos of the OFB that we have been able to fashion 

a response to the completely new and entirely unexpected 

challenge thrown up by the national effort against COVID 19.

Q2. Could you elaborate on the tasking by the Govt of India 

and your initial thoughts that went to start the initiative which 

was challenging and out of the box? It is evident and spoken 

in the OFB that you did the impossible. In the course of your 

initiative you ended up motivating and involving all concerned. 

Some officers and workers in the factories did not go home for 

days together. Unions too supported you fully. Could you elaborate 

your thoughts and actions that resulted in such unimaginable 

successes?

 |
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Ans :  Yes, there were some officials who did not go home, 

while working on the first sample of the PPE. Let me tell you 

that the Production Warriors of OFB never shy from working 

relentlessly, day and night, to be the force behind the forces. 

This has been proved by the OFB on a number of occasions in the 

past while supporting our fighting forces to defend the borders 

and the countrymen. In the meeting, conducted through video 

conferencing by the Cabinet Secretary on the 24th of March, the 

challenge was loud and clear. One willing initiative undertaken by 

the cross-section of OFB employees based on my request became 

such a talking point that the nation changed its perception towards 

OFB. OFB put its entire infrastructure and technical capabilities in 

the field of chemicals and explosives, technical acumen, textiles 

and engineering skills for the emergent requirement of the 

nation. It was realized by the government that there were critical 

gaps in health infrastructure and indigenous manufacturing of 

the PPE kits. Realizing the gravity of the situation, the OFB core 

team under the apex leadership decided to realign the production 

facilities and immediately get into the manufacture of urgently 

needed products like sanitizers, PPE coveralls, three ply surgical 

masks etc. by creating an ecosystem which fosters innovation. 

So confident was the Govt that the OFB was tasked to undertake 

bulk manufacture of PPEs.

It is well known that the Ordnance Factories primarily 

manufacture arms and ammunitions and war like stores and 

had no experience of manufacturing PPEs, sanitizers etc. These 

items have exacting, internationally laid down specifications as 

they impact human life and safety. However, given the ethos and 

traditions of the Ordnance Factories, we did not hesitate to give 

our best performance in times of a national crisis. Accordingly, 

I immediately constituted two teams, a Core Group comprising 

of officers at the OFB, Kolkata to liaise with various agencies, to 

gather relevant information regarding the products we had been 

requested to manufacture and to evolve a strategy for meeting 

the expectations that the nation was expecting from us. The other 

group was the Technical Group comprising officers at the OFB 

and the factories. Their task group was to translate the plans 

into reality by identifying source of raw materials and arrange for 

their procurement and transportation in the midst of a nationwide 

lockdown, realign production processes and establish robust 

testing and validation facilities and establish bulk production.

What helped us was the depth of technical expertise available 

in the ordnance factories, the entrenched tradition of indigenous 

manufacturing and the strong research and development 

orientation. The OFB has an impressive indigenous content of 

90% in their products and 97% in ammunition products and 

currently account for 25% of the revenues products developed 

through indigenous R&D. This experience made a substantial 

difference.

The employees responded enthusiastically and rose up to the 

challenge. General Managers of the factories made all possible 

arrangements to foster a sense of confidence towards safety and 

security amongst the employees in the middle of the pandemic to 

allay the fears and anxieties of their families.

Q3. Could you throw light on the engineering and 

administrative problems faced by you and the factories and the 

steps taken to resolve them?

Ans : The initial problem centered on lack of information. The 

biggest problem faced was lack of reliable information in the 

environment. Since we had never manufactured these products 

before, obtaining relevant and actionable information regarding 

specifications, raw materials, sources of supply, the machinery 

and the production process and testing and validation was 

indeed a problem. These problems, however, were resolved due 

to the dedication of the officers. The problem of raw materials 

supply, particularly fabric for coverall was also sorted out as the 

suppliers were quite co-operative. Another problem that was 

encountered in obtaining heat sealing machines required for 

sealing the seams of the coveralls. These too could be obtained 

due to the supporting attitude of well-meaning individuals in  

the industry.

Perhaps the most illustrative example was the blood 

penetration test machine. The fabric used for coveralls has 

to be subjected to the blood penetration test to check for 

impermeability to bodily fluids. In March 2020, there were only 

two facilities for conducting the test one at SITRA in Coimbatore 

in Tamil Nadu and the other at Gwalior in MP at the DRDE (it was 

later on shifted to INMAS New Delhi). This was a major constraint 

in the manufacturing of coveralls. The Ordnance Factories, due 
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to their technical expertise and skill at innovation succeeded 

in establishing a Pan-India network for testing of the fabric by 

designing and manufacturing the machine at a fraction of the 

imported cost. This provided the foundation for the emergence 

of India as the second largest manufacturer of coveralls in the 

world. All the testing labs of OFB today are NABL accredited.

Q4. It is believed that the pressure from the Department of 

Defence Production and the Govt of India was immense. How 

could you as the DGOF and Chairman OFB, resolve issues and 

match up to the MOD’s expectations. How did you manage a very 

efficient communication channel with the MOD and other arms of 

the Govt?

Ans : The pressure on everybody was immense. More than 

MOD’s expectations it was OFB’s own commitment to lead the 

nation in this difficult situation. It was, indeed, a grave national 

crisis. In such a situation, the pressure was on delivering results. 

The Ordnance Factories were able to deliver quick results. 

Notably, the first batch of hand sanitizer was dispatched within 

four days of the placement of the order by HLL Lifecare Ltd., the 

nodal agency nominated by Government of India. I maintained a 

continuous communication channel with all our financial advisors, 

MOD and all other stakeholders. Once the realization dawned, that 

the Ordnance Factories would meet the expectations imposed 

on them, everybody in the government was very supportive and 

communication was continuous, congenial, constructive and  

co-operative.

Q5. DGOF and the OFB showed its human face while 

undertaking the new challenges. Somewhere the factories 

reached out to the local Govt to provide sanitizers free of 

cost while another factory reached out to the hospitals to 

repair unserviceable respirators. There are many more such 

stories. Could you elaborate on this ‘human face’ part of the  

OFB’s initiative?

Ans : OFB is an attached office of Department of Defence 

Production, Ministry of Defence. The Ordnance Factories are 

large establishments having strength of over 82,000 dedicated 

employees and have strong linkages with the local communities. 

The factory estates have substantial populations of employees and 

their families and also have hospitals, schools etc. The factories 

used their expertise to help the local district administration, the 

police authorities and local hospitals by donating hand sanitizers, 

coveralls, masks, face-shields etc. at a time when these products 

were not available off the shelf in the market but were needed 

most by local administration for their Corona warriors. Repairing 

unserviceable ventilators in government health facilities in 

Hyderabad by the Ordnance Factory Medak was also a step in 

that direction. The local community is an important stakeholder 

and extending aid and support in times of crisis is a significant 

part of corporate communications of brand OFB.

Q6. You initiated a new direct responsibility and hands-on 

leadership style in the OFB. This is very new for the OFB. It is a 

great leadership Case Study. Could you dwell upon this aspect  

in detail?

Ans : Leadership is about articulation and communication of 

a vision and getting the people to commit to that vision. People 

want to be led by leaders who also hold them to high standards 

provided they see a worthwhile cause at the end of the day. The 

vision in this case was the noble cause of aiding our frontline 

Corona warriors and our countrymen in the war on Corona and in 

consonance with the traditions of the Ordnance Factories. There 

was intense communication through the powerful tool of ‘Video 

Conferencing’ close to half a million man-minutes or about 10,000 

man-hours. The leadership strategy was one of enablement and 

delegation with accountability and disciplined execution.

I was visible and accessible to my team at all times on 24x7 

basis on the one hand and was in constant interaction with 

the Ministry of Defence, the Ministry of Textile, Ministry of 

Health and Family Welfare, Dept. of Pharmaceuticals, Cabinet 

Secretariat and the PMO. At yet another level, I was monitoring 

the status and condition of each of the factories so as to ensure 

that essential services and manufacturing processes to meet the 

needs of the nation’s effort against Covid 19 was not disrupted 

and at the same time the health and well-being of the employees 

and their families was not adversely impacted. 

 I want to acknowledge and commend all my officers, staff 

and most importantly production warriors for the successful 
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realization of various products during the period of lockdown 

which left a mark on the map of the country in terms of not 

only production of much needed items but supporting the 

textile industry to manufacture these items by providing testing 

facilities, Pan-India.

Q7. Media Management has never been a strong aspect 

of the OFB. But superlative performance of the OFB during this 

battle against Covid 19, media exposure and planned media 

management brought OFB close to the hearts of the nation. The 

nation started talking well about the OFB. Earlier the nation could 

not appreciate the commitment of the OFB towards national 

security as it was not informed hence a lot of misunderstandings 

occurred. This proved that in the future OFB’s department dealing 

with PR, Corporate Communication and media will have a major 

role to play towards the smooth running of the organization and 

recognition of the OFB. If nurtured well, OFB PR and Corporate 

Communication department can emerge as a strong arm of the 

OFB top management. How do you think it should happen?

Ans : The Ordnance Factories till recently had deliberately led 

a sheltered existence and kept away from the media glare. The 

need to communicate with key stakeholders and the explosion of 

social media changed this scenario. Brand OFB is based on trust 

and reliability. In times of need, OFB is a trusted and reliable 

source for supply of arms, ammunition and equipment. It has 

used its strong technological expertise and R&D orientation to 

achieve unimaginable levels of indigenization. The successes 

of the ‘Dhanush’, the Indigenously designed 155 x 45 modern 

artillery Gun System, the up-gunning of Soviet era 130 mm Gun to  

155x45 mm ‘Sharang’ and design and development of 155 mm  

42 calibre Mounted Gun System has established the OFB as a  

prime original equipment manufacturer of artillery guns. The 

successful export of 155 mm x 52 calibre barrel and breech 

mechanism for testing purpose to a major European OEM is a 

vindication of the stringent quality standards of the Ordnance 

Factories in the manufacturing process as we received the repeat 

export orders of ammunition and explosives from developed 

western countries.

These were stories of national achievement and sources of 

pride in the success of the Make in India story and had to be 

given wide publicity with the aim that public at large is aware of 

emerging indigenous capabilities of the OFB.

The public relations department of the OFB worked ceaselessly 

to bring these developments to the attention of the people and 

to let the nation know about the world class achievements of the 

Ordnance Factories. OFB also expanded its presence in the social 

media and actively engaged with our stakeholders. Coffee Table 

Book, published by OFB titled "Dhanush and Sharang" was awarded 

the second prize by the Public Relations Society of India. During 

the lock down, the successes of OFB were covered extensively 

by the print and electronic media. The core message, based on 

the values of brand OFB was threaded into each message and 

received wide coverage. The number of tweets, based on these 

activities and achievements also increased exponentially. Under 

the changing media management scenario, the PR and Corporate 

Communication set up has to play an increasingly important part, 

as in today’s world of media expansion, information explosion 

and reduced attention spans, the importance of getting your 

message out in time to the right audience is critical.

The linkages of the Corporate Communication set up in the 

OFB have to be elevated to the strategic level. It must play an 

important role in the future evolution of OFB as a vibrant and 

modern industrial conglomerate.

Q8. Where does OFB go from here?

Ans : OFB through its technical might, innovative mind-set, 

close collaboration with various institutions, the State Govt 

and District Authorities has helped Indian Textile Industry to 

become the world’s second largest PPE industry from scratch 

in 60 days. The lessons and the impact of the pandemic are thus 

important and provide significant lessons for the development 

of new products and to set new standards for the production 

infrastructure in the country.
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The Ordnance Factories have to accelerate the process 

of adoption of the digital technologies that are transforming 

manufacture which are collectively called Industry 4.0. We 

currently have more than 100 projects of Industry 4.0 in various 

factories. This trend of striving for excellence will have to keep 

growing, thus leading to increased cost-competitiveness and 

improved delivery schedules. Digital technologies will affect 

all the aspects of the organization in the future. The agility 

and quick decision making ability shown by the OFB during this 

period would have to be institutionalized, so as to be able to take 

advantage of the opportunities available to us to grow. The skill 

and speed of technical innovation exhibited during the lock down 

exemplified OFB’s success in the conception, design, fabrication 

and accreditation of the machines and systems for conducting 

the blood penetration test has to be extended to other areas of 

innovation and design so that the Ordnance Factories can bring 

out new products based on the customer’s specifications more 

quickly to the market.

However, OFB cannot go slow on its primary task of providing 

the Indian Armed Forces with most modern weapon systems, 

ammunition and other war like stores. We are a strategic asset 

of the nation. With the Chinese and Pakistani borders becoming 

active, OFB has to get its act together to ensure that our Armed 

Forces are fully supported.

Q9. What is your message for the OFB and every member of 

the OFB family?

Ans : My message to every member of the OFB family 

is to believe in themselves with a will to develop a sense of 

belongingness and pride in the brand OFB. I am sure that with 

recent initiatives taken by the Govt of India in the field of ‘Make 

in India’ and ‘Atmanirbhar Bharat’ the preference for self-

reliance in the country is bound to grow manifold. OFB is in 

the best position with its skilled workforce and state-of-the art 

infrastructure to attain greater heights.

35
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Sir,

 Heartiest congratulations to you sir, for the wonderful performance by 
the OFB under your leadership. I have seen all the TV programmes of our 
performance with whole family members and all were very happy and proud 
to watch. My children were very excited to see the products that have been 
designed, developed and manufactured by the OFB in no time. To me, my 
heart was filled with pride and became heavy as I could see you leading the 
organization with same zeal and energy after a very long time.. 

Regards Arun

Sir,

You are setting up the best example of Leading from the front. Excellent 
interview on the electronic media. All issues and actions by the OFB has been 
a very well explained. Extremely inspiring. Sir I do not have any doubt that 
with every passing moment an aura of OFB and especially yours will reach 
every heart of Indian. 

Regards

Good morning Sir. 
It is indeed motivating to get up early morning to see OFB’s carefully 

crafted and conscious endeavors to make its presence felt in the national 
effort to contain Covid 19 epidemic. It brings to sharp focus, the vast reservoir 
of talent the organisation is blessed with. Your positivity and unflinching 
commitment has brought our hidden potential to the fore. The way we are 
presently cruising along will, without a shred of doubt, install OFB on the 
centre - stage of current battle against the deadly disease. Kudos to our 
DGOF for making OFB the focus of attention. 

Sir,

Thanks for your great encouraging words. We are getting messages from 
various agencies involved in wanting to know what all we are making to fight 
Covid 19. Additionally they wanted to know prices and terms and conditions 
etc. Have spoken to Prakash Agarwala to quickly make a comprehensive list 
and provide same today itself so we can pass on to various stakeholders. He 
told that already they are in process of making such a list b today evening and 
will host on our website. Besides may also like to apprise Member Secy NDMA 
Sh GVV Sarma and Secretary MOEF Sh CK Mishra (who heads group dealing 
with medical facilities & logistics for COVID19) as they are coordinating at 
apex level.

Regards

Sir,

Your leadership shall reverberate in future days of OFB. You have undertaken 
a very innovative and daring initiative in Brand building of the OFB. Sir we 
are able to provide to whole nation the most needed products which we can 
make available by innovation and trained hands. Sir, getting a feeling of great 
satisfaction and gratification of being part of such an organization.

Regards

Good morning Sir,

Proud to be a part of the Organization. Your leadership has made the 
organization able to face any challenges. At this moment when our country 
is engaged in a war with invisible enemy, the contributions of OFB will be 
written in Golden Words and our next generation will remain thankful to you 
and OFB forever.

Thanks and regards

Dear Shri Hari Mohan,

You are doing a wonderful job. Your efforts are making ordnance factories 
pulsating. It’s challenging but rewarding. Please go ahead. May God bless 
you and your organization. 

Regards 
Vikram Sahgal
MD, Micron

accolades

Very candidly expressed on media sir. We are fortunate to have a 
leadership in this critical perod. Superb! such efforts and the matching 
publicity drive by the OFB under your able command will take the OFB to 
new heights. Sunshine after a rather long eclipse! Present handling of the 
situation under your leadership has put OFB on the forefront of fight against 
COVID 19. 

Kind regards

Very good coverage on ABP Majha Marathi news. They spoke very high 
about our efforts in Marathi. Heart touching. Excellent! !

Sir big congratulations to you and all our dedicated team performing and 
delivering under your able guidance. Just from one place you are monitoring, 
controlling, guiding and motivating everyone to get unexpected and 
unbelievable results single handedly. 

Kind regards

(Through Whatsapp)

Proud of you sir. Your pioneering effort in placing ordnance factories at 
the center of country’s fight against Covid 19 is unparalleled. Your strong 
belief that ordnance factories can take up any challenge is the bedrock on 
which we can see a strong revival of ordnance factories in the days to come. 
Kudos to your efforts and team OFB.

First time in my 32 yrs of service, I am finding our Chairman taking lot 
of pain towards improving the tarnished image of the OFB; to rise in such 
present situation. We are sure that good days are not so far and every corner 
will recognize the importance of OFB under your leadership. We are safe, 
healthy and fit so far with the grace of God but at the same time worried 
about you as you are taking untiring efforts. Kindly take care and special 
precautions while giving best to the OFB. 

Regards
Sir, our mission of increasing the reach of OFB is further enhanced with 

your vision. Our country and Bharat Maa is proud of her Son, who is leading 
as DGOF along with his team, in fight against COVID 19. Wishing you many 
more special occasions to celebrate. 
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Congratulations sir, 

A new chapter is being written by you and your OFB Team in the history 
of OFB and your efforts against this unforeseen war will be remembered as 
long as this great organization exists. 

Debasish, PS

Dear Sir,

 Good evening. Sir, I have received the heart touching and inspiring 
message from you on the occasion of my SAG promotion. I have never seen 
or heard that DGOF is exchanging his wishes to subordinate officers on their 
good occasion. This makes you totally different. You are giving credit to 
your subordinate. This requires very big heart. Also you inspire and motivate 
others to do their best. You are giving full credit to everyone but truly credit 
goes to you only for all these achievements. At all times,you were at your 
best and very composed. Sir please carry on your good work. My best wishes 
and heartiest congratulations once again

 (Comments received from one of the VC participant. VC was chaired 
by Secretary DP. Attended by DGQA, MGO, AS/DP, JS/LS, DRDO HQrs 
rep, OFB team, Many GMs.)

Sir

Self belief is now is getting noticed in our organization. It happens only 
when leader has self belief which disseminate in the team. The manner in 
which you shower credit and recognition in your team it is inspiring others 
too. You are creating an environment of shared leadership.

Sir, don’t take it as flattery but you will remain and be remembered for 
long days in future as a person who allowed and established our organization 
in social arena and gone beyond his mandate to serve the nation in his own 
way...

 With lots of respect.

Sir, by God’s Grace, OFB is being headed by a Chief like you. OFB has once 
again proved its worth and relevance. By rising to the occasion, OFB has 
given befitting reply to its critics. I can understand the situation and pressure 
under which you are working sir. Rather your acknowledgement messages I 
would love to read and watch article/ program on the contribution of OFB in 
the fight against Covid 19 war. All the best Sir.

Salute to you, Sir. You have brought out OFB’s dedication towards Nation 
in fight against Covid 19. Your series of interviews in social media and TV 
channels shall be remembered in history of OFB for helping OFB to regain 
its glory. The test of real leadership is only when we face very adverse 
conditions. You have proved this trait during these trying times beyond any 
doubt.

We are proud of you.

Harnam Singh

Shri Hari Mohan Jee,

I am seeing lot of new developments in the Ordnance Factories beyond 
their routine activities, to meet the urgent requirement of the Country. 
All these became possible with a leader having good caliber and positive 
thinking that you have. We wish many more success to come in near future. 

Regards

Dear Sir, 

The entire OFB fraternity is already in awe of the ways you are leading this 
organisation. This is perhaps the 1st time in the history of OFB, that so many 
officers from all ranks are in 1-2-1 touch with their top leader. It not only gives 
a sense of pride but also instill a sense of belongingness n togetherness. You 
have been so approachable sir, that’s all every officer requires. We really 
don’t expect or want you to reply back. We understand how precious every 
second of your life is for this organisation. You are really doing wonderful 
work for this organisation and we salute you for that. We pray for your good 
health and always wish for best things to happen in your life.

Keep inspiring us.

Regards

Sir,

 Heartiest Congratulations, but these word are not sufficient to express the 
commendable achievements that the OFB has made under your leadership 
during this pandemic. We are proud to be members of OFB family. Service to 
humanity is service to God. We were making weapons to defend our mother 
land, but now we are making equipments to save the children of our mother 
land. Great Sir, keep going great heights. Our support and prayers for your 
mission. With prayers. 

Irudayaraj and family.

Good morning dear Hari Mohan ji... 

It is an absolutely wonderful work being done by ordnance factories 
under your leadership. It is a war of a different kind, and with your help, the 
country will win again. 

God bless you and your entire team.... I am praying for you all...
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as per the specification of the ammunition are manufactured at 

CFA. The unit encompasses various fields of operations including The Cordite Factory Aruvankadu (CFA) is a premier  

propellant manufacturing unit of the OFB. It was  

inaugurated on the 19th of January 1904. The factory was formally 

declared functional by Sir Edmond Elles, the Military Member 

of the Governor General’s Council on the 19th of November 1904. 

CFA is situated at an altitude of 1890 meters above the sea level in 

the Nilgiris district of Tamil Nadu; where the climate remains cool 

throughout the year. 

Propellants in different sizes and shapes like cord, tubular, 

slotted tubular, multi-tubular, rosette and also small grain powders 

Cordite Factory Aruvankadu (CFA)

3| ORDNANCE FACTORIES AND THEIR 
CONTRIBUTION TO THE WAR AGAINST COVID 19

incorporation, hydraulic pressing, drying/stoving, cutting,  

blending and graphitizing. The existing capacity of the plant is  

about 1850 MT.

CFA undertook the challenge of manufacture of sanitizers 

in bulk to meet the requirement, consequent to the outbreak of 

Corona virus spread throughout the country and OFB being tasked 

with the production of PPEs. Cordite Factory, Aruvankadu (CFA) 

took up the challenge of making hand sanitizer as per the World 

Health Organization (WHO) recommended hand rub formulation 

No. 1 with the following composition in a laboratory scale on  

17th March 2020 :

Sl. No. Chemicals Percentage
1 Ethanol 80 (v/v) + 5 %
2 Glycerin 1.45% (v/v)
3 Hydrogen peroxide 0.125% (v/v)
4 Distilled Water Balance

In the CFA, QC (Laboratory), efforts were made to find out the 

suitable testing method for analysis of the ingredients present in 

the hand sanitizer as hand sanitizer had never been manufactured 

at CFA. The approved test procedures were finalized and the 

ingredients tested and found to be within the specified limits. 

The samples were given to the factory hospital for their 

usage and feedback. After satisfactory performance report, CFA  

prepared hand sanitizer. The lab scale preparation was increased 

from 2 litres to 20 litres on the 22nd of March. A sample from the 

batch was tested and the percentage of the constituents confirmed 

and found to be in accordance with the WHO formulation No. 1 

specifications. 

In the meantime, OFB asked CFA to develop and deliver sanitizer 

in a very short time to meet the health emergency confronting 

the country. The facility available in QC (LY) i.e., measurement, 

mixing and stirring operations were created within the shortest 

time. Accordingly, a few trial batches were prepared and tested 

in QC (LY). Test reports of the hand sanitizer were forwarded to 

M/s. HLL, Trivandrum on the 25th of March for their confirmation 

as directed by the OFB. After analyzing the test reports, M/s. HLL 

Trivandrum issued a purchase order of 8000 litres to CFA on the  

27th March 2020.
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• Face Mask Distributed to CFA 
Employees

• CFA Made Sanitizer issued to Sub-
Collector of Nilgiri

• CFA Made Sanitizer issued to Local 
Police

• Sanitizer Stirrer

• Despatch of Sanitizer in Lorry

• Testing of Sanitizer (Quality Control) 
at NAB Accredited Lab

Preparation of hand sanitizer was now shifted from QC 

(laboratory) to one of the production buildings which is authorized 

for handling and storage of ethanol for bulk manufacture.  

All safety requirements related to the handling of ethanol, which 

is an inflammable substance, were complied with. The batch size 

of hand sanitizer was enhanced from 20 litres to 50 litres. On  

28th March 2020, 100 litres of hand sanitizer was manufactured. The 

preparation was gradually enhanced from 100 litres to 800 litres on 

the 29th of March 2020 by introduction of the sophisticated stirrers 

to ensure homogenous quality. The samples were tested and found 

to be in conformity with the WHO specification.

The capacity was further enhanced to 1200 litres per day to 

ensure timely delivery. Accordingly, the first consignment of hand 

sanitizer (1584 litres) was flagged off by the DGOF & Chairman, from 

OFB Kolkata at 1100 hrs on 31st March 2020 to M/s. HLL, Trivandrum 

through video conferencing. The second consignment of hand 

sanitizer (3564 litres) was dispatched to M/s. HLL Trivandrum on 

3rd April 2020. The third consignment of hand sanitizer (2852 litres) 

was despatched to M/s. HLL Trivandrum on the 8th of April 2020 to 

complete the order of 8000 litres.

M/s. HLL Trivandrum placed a second purchase order of 10,000 

litres to CFA on 6th April 2020 and requested CFA to add permitted 

Carmoisine red food additive of 0.3%. The production capacity was 

further increased to 1800 litres per day. A consignment of 3762 

litres was dispatched on 13th April 2020, and another consignment 

of 3762 litres was despatched on 16th April 2020. 2476 litres of final 

consignment was dispatched on 18th April 2020 to M/s. HLL thereby 

the second purchase order was also completed. 

Fully satisfied with the quality and price, M/s HLL Trivandrum 

placed the third purchase order of 8000 litres to CFA on the 18th of 

April 2020. Thus, a cumulative figure of 26,000 litres has been issued 

to M/s. HLL, Trivandrum. In addition to the above, CFA has issued 

hand sanitizer to sister factories like OCFAV (285 litres), HAPP, 

Trichy (400 litres), OFT (410 litres). 

The nearby defence installations like Madras Regimental 

Centre, DSSC Wellington (220litres), Wellington Cantonment Board  

(60 litres) have been issued with CFA manufactured hand sanitizers. 

In addition, AAI, Coimbatore has been issued 1000 litres of hand 

sanitizer, 300 litres of sanitizer have been issued to District Police 

Headquarters, Ooty. Adhar Hospital, Tirupur (710 litres) has also procured hand 

sanitizers from CFA. Apart from the above, hand sanitizers have also been distributed 

to the local government hospitals at Ooty & Coonoor.
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Ordnance Factory Bhandara (OFBA)

Located about 50 km away from Nagpur, Ordnance Factory, 

Bhandara was founded in 1964 for the production of 

explosives. Its product range includes high energetic explosives 

and its compounds, propellants of various kinds and LPTE among 

other products. The factory has been in the forefront of introducing 

new military grade chemicals and explosives in the country. It 

started with the production of Picrite and Hexamine and acids in 

1964. Next year it started the production of Single Base Propellant. 

Soon after the Indo-Pak War 1971, it started production of much 

needed high energetic explosives and its various compounds. Soon 

thereafter, during 1976, the factory started production of double 

base propellants and double base ballistic propellants. In 2001, it 

started production of LTPE as an import substitution project. As the 

demand for new generation explosives and military chemicals grew, 

OFBA commissioned a fully automatic insensitive high energetic 

explosives plant. Once the production from this plant stabilized, the 

OFBA commissioned a world class, fully automatic NC plant. A new 

HMX plant has also been commissioned which will provide the base 

to develop latest grade higher energy propellants and explosives.

On the 23rd of March 2020, there was an urgent call from OFB 

to contribute against the COVID 19 effort of the Government. OF 

Bhandara was asked regarding the possibility of the production of 

sanitizer which is very crucial for combating the virus. After getting 

this requirement, General Manager discussed with his officers 

regarding the feasibility of manufacturing of sanitizer during the 

lockdown. All the production lines available in the Ordnance Factory 

Bhandara are for the manufacture of propellants and explosives 

but under such adverse condition OF Bhandara team could find a solution 

for making the sanitizer solution in bulk for the country.

A team of officers studied the chemistry of the raw materials required 

for the manufacture of sanitizer by the factory. Literature through internet, 

books and guidelines from the World Health Organisation (WHO) were 

studied. The main raw material required for the manufacture of sanitizer is 

ethanol or isopropyl alcohol. To check the feasibility of manufacturing hand 

sanitizer as per the requirements of M/S HLL Lifecare Ltd, the chemical 

parameters were examined. It was realized that the hand sanitizer was 

made from ingredients like ethanol, hydrogen peroxide, and ethylene 

glycol and Aloe Vera gel as specified. The core team also studied the 

chemical composition of hand sanitizer as specified by the WHO. Ordnance 

Factory, Bhandara had the stock of ethanol and glycerin. The provisioning 

team of the factory explored the market to obtain hydrogen peroxide and 

25 lit drums for the hand sanitizers. One ex-manufacturer agreed to supply 

the drums. With the help of local administrative authorities OF Bhandara 

collected the materials and tested all the raw material as per IP grade. 

All the ingredients already available with the factory were meeting the  

IP grade.

•Lab Scale Preparation of Hand Sanitizer

•Bulk Production of Hand Sanitizer
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Customer Qty (lit)

M/s HLL Life Care Ltd Indore 2500

DRM Bhusawal 1000

MECL Nagpur 2000

O F Ambarnath 140

O F Ambajhari 150

M/s SR Mtrl Nagpur 9000

M/s HLL Life Care Ltd Belgavi, Karnataka 10000

GSF Cossipore 200

O F Dumdum 300

O F Muradnagar 300

NADP Ambajhari 25

R F Ishapore 300

Distric Collector Bhandara 100

Police St. Thana Jawaharnagar 25

O F Bhandara Hospital 60

TOTAL 26100

After getting the clearance, it was decided to manufacture 

the hand sanitizer solution initially on a lab scale. The lab scaled 

hand sanitizer solution ingredients were checked to meet the 

requirement as per the WHO guidelines.

After achieving confidence, the details of manufacturing process 

were handed over to the production sections for bulk production. 

OF Bhandara started manufacturing of 500 lit hand sanitizer per 

batch; with the capacity of manufacturing 2000 lit per day.

High Explosives Factory (HEF)

Production at HEF started during 1942-1944. HEF now 

occupies a significant position as a supplier of chemicals and 

explosives to other ammunition factories under the OFB.

The main products being manufactured in HEF are -

• Primary Explosives

• Intermediate Explosives

• High Explosives

• Liquid Propellant

HEF has diversified into manufacturing/

filling of multiple types of ammunition items. 

HEF has exported some of its products abroad. 

It is rapidly modernizing and its products find 

acceptability within the country and abroad. 

To contribute against the war of COVID 19, 

HEF informed the DGOF that the factory could manufacture  

Hand Sanitizers. 

OFB initially asked the factory to supply 50 liters of Hand  

Sanitizer to MTPF, Ambarnath. HEF Team studied the WHO 

The details of hand sanitizer issued to different agencies for 

fighting against the COVID 19 is as follows:-

•Flag off by General Manager with officer’s during dispaches 
of Hand Sanitizer
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documents and with the available materials in stock supplied 

50 liters of Hand Sanitizer using ethanol conforming to WHO 

standards. Amid the Corona virus crisis, the demand for hand 

sanitizer increased exponentially. M/s. HLL Lifecare Ltd., placed 

a purchase order on HEF through OFB for the immediate supply 

of 5000 Liters of Isopropyl alcohol based Hand Sanitizer on the  

02nd of April 2020.

The requirement of raw material as per WHO standard was 

assessed. However due to the total lockdown throughout the 

country, locating the dealers or suppliers of raw materials was a 

herculean task. Similarly the available manpower inside the factory 

was just sufficient for essential services. A dedicated and motivated 

team was formed which shouldered the responsibility for supply 

of Hand Sanitizer to M/s HLL Belgavi. Team HEF identified the 

prospective suppliers and progressed the purchase activity in a 

time-bound manner and raw materials could be arranged within 

three days at HEF. During this period, efforts were also made to 

get the license from Food & Drug Department. A temporary license 

was issued to HEF, with an initial validity of three months for 

manufacture and supply of hand sanitizer. Necessary equipment 

like S.S. Vessel, Flameproof Agitator with Flameproof fittings  

was collected, relocated and installed at the identified setup with 

the help of the maintenance team which was specially called for 

the job during the lockdown period. The rapid re-alignment of 

production facilities to supply a totally new product was truly an 

impressive feat. 

 The Covid 19 situation in the nearby Pune City due to the 

pandemic was alarming, hence stepping up of the production 

of hand sanitizer to the tune of 5000 liters within a very short 

time was a major challenge. The team took up the challenge and 

based on the experience of the first batch, bulk manufacturing 

was undertaken and the first consignment of 2500 liters was 

inspected and was made ready for dispatch on 08th April 2020. 

Though the quantity was ready for issue, it became extremely 

difficult to dispatch it to the consignee at HLL, Belgavi, Karnataka 

since inter-state transportation was severely disrupted due to the 

lockdown. No transporter was either allowed or ready to travel. 

In such a situation, our Works Committee members voluntarily 

came forward to escort the consignment along with the Factory 

Vehicle. Thus the first consignment was successfully delivered 

on the 09th of April 2020 and the balance quantity of 2500 liters 

on the 11th of April 2020, in a record time of 09 days from the 

receipt of the order. M/s. HLL recognized the efforts made by 

HEF and issued a Letter of appreciation for the timely delivery of  

quality material.

The motivation of the team was so high that one of the team 

members who was going to superannuate in the month of  

May 2020, was totally involved in the complete process of making 

and issue of Hand Sanitizers. Similarly, one Works Committee 

Member was associated with manufacturing, packing, dispatch 

and escort of both the consignments, thus setting an example 

of dedication, sincerity, commitment and constructive labor-

management co- operation. HEF has also issued Hand Sanitizer to 

the local bodies like Cantonment Board and Inspection Agencies 

like CQA (Ammn.), CQA (ME) and Controller of Finance.
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The Ammunition Factory, Khadki situated near the bank of 

Mula River is the premier factory for manufacturing small 

arms ammunition. It was established in 1869. Besides 5.56 mm rifle 

ammunition, this factory also produces variety of other small arms 

ammunition, Mortar Bombs, Detonators, Fuzes, Power Cartridges, 

Igniters, Squibs and Sporting Ammunition. The factory has planned 

investment for its modernisation with the induction of state-of-the 

art modern, multi-operational, high-speed machinery for better 

productivity and consistent quality.

After independence, Ammunition 

Factory, Khadki became the vital 

defence production unit for high 

explosive filled bombs, small 

arms cartridges, fuzes, grenades, 

mines, large variety of medium 

and high calibre ammunition. Simultaneously, development and 

production of ammunition for the Indian Air Force and Indian Navy  

also commenced.

During 1950 the manufacturing facilities of the sporting 

ammunition like 12 bore cartridge, cartridge RF 0.22”, cartridge 

0.315”, cartridge 16 bore and cartridge 20 bore and a number of 

teargas ammunition were established for supplying to State Police 

Force, Ministry of Home Affairs and 

for public use. At the same time 

manufacture of 7.62 mm rifle and 

machine gun ammunition was started 

in a big way.

After the Chinese aggression of 

1962, Ammunition Factory, Khadki 

Ammunition Factory Khadki (AFK) was revamped and modernized to produce a large variety of small 

arms, medium calibre and large calibre ammunition as required by 

Army, Navy and the Air Force.

During the 1965 and 1971 wars, AFK played a significant role. It 

rose to meet the emergency ammunition requirement of the armed 

forces by running the factory non-stop over many months. Same 

was the case during operations in the Kargil and Siachen sectors  

in 1999. 

Perhaps for the first time in decades, the nation got alerted 

to the impending national level medical emergency. Covid 19 was 

sweeping through the entire world and was knocking the doors 

of India. With a view to taking proactive action to limit spread of 

this killer virus in India, an emergency meeting was held in Delhi on 

the 24th of March, which was chaired by the Cabinet Secretary and 

was attended by Shri Hari Mohan DGOF and Chairman OFB among  

other top functionaries of the Govt of India. In this meeting the 

Cabinet Secretary requested everyone to help the Govt of India to 

fight the Covid 19 medical emergency descending on the nation. 
• Distribution of Hand Sanitizer by Shri M K Mohapatra,  
Sr. General Manager to Shri P K Singh, CEO of Khadki 
Cantonment Board, Pune

•Manufacturing Team of Hand Sanitizer
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• Distribution of Hand Sanitizer and Face Mask by  
Shri M K Mohapatra, Sr. General Manager to Khadki Police Pune

Accordingly, the DGOF called up Shri MK Mohapatra, Senior GM, 

AF Khadki to come up with a suggestion as to what product his 

factory would be able to manufacture on emergent basis. Sr. GM, 

AFK discussed the issue with his officers, staff and unions and came 

out with the suggestion that AFK would endeavor to manufacture 

Hand Sanitizers, Face Masks, Foot and Sensor operated liquid soap 

hand wash system. 

The items selected by the AFK for manufacturing were crucial 

items for fight against Covid 19. DGOF was quite clear when he 

advised all the GMs that lower quality due to less time was just not 

acceptable. The Hand Sanitizer and Face Masks had to conform to 

the quality specifications as laid down by WHO. 

During the days of national lockdown, procurement of raw 

materials was nearly impossible. Yet due to the initiative of the 

officers and workers, the necessary raw materials were procured, 

some from faraway places. The first lot was manufactured in a small 

quantity. This was put to a lot of tests and found to be meeting 

the laid down standards. Samples of Face Mask and Hand Sanitizer 

were sent to HLL Ltd Belgavi, who accepted the quality and placed a  

huge order on AFK. AFK also manufactured hand and sensor 

operated liquid hand wash system. This product was also well 

accepted.

AF Khadki made substantial quantities of hand sanitizers and 

three ply medical grade face mask and supplied them to HLL Ltd. 

Belgavi, the govt agency procuring the anti-Covid items. AF Khadki 

also provided these items to local organizations in the government 

and private sectors.

•Foot operated hand wash Equipment (Liquid Soap)

•Manufacturing Team of Face Mask •Sensor Based Hand Wash Equipment (Liquid Soap)
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Ordnance Factory Nalanda (OFN)

Ordnance Factory Nalanda (OFN) is the 40th factory of 

the Ordnance Factory Board. As the years passed, the 

requirement of BMCS for 155 mm guns increased many fold as the 

army decided to go for 155 gun system as its main artillery weapon 

system. The main product of OFN is the Bi-Modular Charge System 

(BMCS) M-91 and M-92 for 155 mm artillery guns. They are in itself 

unique products in India that have been developed innovatively  

and manufactured for the Indian Armed Forces by the OFN. 

Once the DGOF and Chairman OFB informed the GM, OF 

Nalanda that he has accepted the responsibility given to the OFB 

to contribute in the national fight against Covid 19, in a meeting 

chaired by the Cabinet Secretary, Shri MS Wagh, GM, 

OF Nalanda took a series of meetings with the officers, 

representatives of unions and associations to plan a 

course of action. It was decided in the meetings that 

the OF Nalanda will manufacture Hand Sanitizers of the 

quality as prescribed by the WHO.

Those days of national lockdown prevented easy 

procurement of raw materials. Yet due to the initiative 

of the officers and workers, the necessary raw materials were 

procured and the first lot in small quantity was manufactured. 

This was put to lot of tests and found to be meeting laid down 

standards. Thereafter bulk production was commenced.  

OF Nalanda supplied 4400 litres of hand sanitizer to the Govt of 

Bihar. As a part of social responsibility OF Nalanda also donated 

hand sanitizer to nearby Vardhman Mahavir Medical College 

& Hospital, Pawapuri, Police Station Rajgir and to local media  

persons. At the same time, OF Nalanda Hospital was also equipped 

with all necessary equipments and PPEs to take care of any Covid 19  

related eventuality.
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Ordnance Clothing Factory Avadi (OCFAV)

Ordnance Clothing Factory, Avadi was established in 1961.  

It is a leading state of the art garment manufacturing 

unit of the OFB. OCFAV is maintaining innovation-led exponential 

growth in R&D of various specialized garments like flame retardant 

garments, bullet proof jackets, light weight garments, etc.

The principal products of OCFAV provide protection to Indian 

Armed Forces from cold, heat, rain, other hostile elements and 

harmful radiations and make their lives comfortable. These include 

Jackets and Trousers combat disruptive with the Indian Army Logo, 

Extendable frame supported 4M 

tent, Shirt light blue and trousers 

blue grey for the Air Force with 

metallic buttons and the Air force 

logo, For the Navy, OCFAV supplies 

coats, trousers and cap and overall 

greenish khaki dress for ship 

maintenance workers.

State-of-the art machines like Computer Aided Design and 

Computer Aided Machine for cutting, computer controlled pocket 

setter machine for stitching of cargo-type pockets, automatic 

serging machine to stitch over-edging of all types of garments, 

and Zig-Zag Sewing machine to stitch the foundation operation 

for supply dropping parachute have been installed in OCFAV.  

CAD/CAM based systems have been operated since 2002 for 

precision cutting of items under production. The system of manual 

cutting of cloth has been completely replaced by CAD/CAM  

based machines.

Strict adherence to quality 

standards imbibed in every process 

is the hallmark of the factory. 

OCFAV is an ISO 9001:2008 certified 

organisation and has a fully 

equipped Laboratory with NABL 

accreditation.

Thus, when the Govt of India, through the Ministry of Defence 

requested the OFB to support the fight against Covid 19, at a time 

when hardly any manufacturing of PPE kits was being undertaken 

in the country, Shri Hari Mohan, DGOF called up the GM OCFAV and 

asked him if his factory could undertake manufacturing of world 

class PPE kits. This was an entirely new challenge for the factory, 

at the time when the entire country had gone into total lockdown. 

GM, OCFAV discussed the emergent issue with the officers, workers 

and the Unions. They wholeheartedly agreed to put their best foot 

forward for the nation.

By now the COVID-19 pandemic had affected most parts of the 

world. Many countries including India had to impose lockdown. 

One of the biggest challenges in countering this pandemic has been 

the lack of an adequate number of Personal Protective Equipment 

(PPE) in the country, which were mostly imported from China.

Surgical Facemasks

The team worked very hard to initially develop a surgical 

facemasks conforming to IS 16289:2014 and ASTM 2101. This is a 

three-layered surgical mask of non-woven spun bonded fabric 

with melt blown fabric layer inside. Meeting the stringent bacterial 

filtration efficiency of 99% for 3µ particulate size, it is high on 

ergonomics and provides a snug-fit with adequate coverage.

Coverall with Shoe Cover

Simultaneously, OCFAV also developed the Coverall with shoe 

covers conforming to ISO 16603:2004 and ASTM F1670. This is  

made of PP spun bond laminated fabric and adhesive tapes over 

seams, to make it impermeable to blood and other body fluids. The 

overall design ensures safe and comfortable wear for prolonged 

hours. It is meant for single use only.

Developing the above items as per strict quality standards 

was a demanding task. The OCFAV team worked day and night to 

achieve the performance requirements. The developed items, after 

meeting all necessary performance parameters were cleared for 

bulk production.
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• Final inspection and packing of Coverall of 
OCFAV

• Production of PPEs (Coverall) at OCFAV

Sourcing the basic material was the next hurdle. Despite the nationwide 

lockdown, there was no looking back for the dedicated team of OCFAV. 

Material was sourced from as far as Haryana. In addition to this, the local 

suppliers were persistently requested to deliver raw materials required  

within time.

The in-house machines were retrofitted to suit the critical manufacturing 

of the items. A few seam sealing machines were arranged from a Chennai 

based firm within a very short notice. Blood Penetration Testing Equipment 

was designed and developed in-house. This was used to perform the Synthetic 

Blood Penetration Test on coveralls as per IS/ASTM standards. It is important 

to mention that earlier such testing facilities were limited in number in the 

country. But the development of this equipment at OCFAV, along with other 

sister Ordnance Factories, greatly helped in ensuring quality of the coveralls. 

The Synthetic blood for carrying out the Blood Penetration Test was also 

manufactured in factory.

 The factory worked tirelessly in all the three shifts to meet the requirement 

of 4,00,000 surgical face masks and 30,000 coveralls with shoe covers, 

ordered by HLL Lifecare Limited, the Central Government’s nodal agency for 

acquiring PPEs and these were supplied before the 10th of June 2020.

After successfully completing the order from HLL Lifecare 

limited, OCFAV also manufactured and dispatched Coveralls and  

3 ply masks for various sister factories, state police department, 

civil administration and other government institutions such as  

CGHS Chennai, CGHS Bangaluru, YRG Medical Centre etc. In addition 

to this, non-medical masks were also developed and successfully 

supplied to TN Police, HVF Hospital, CVRDE, Avadi Corporation, 

NCC, DMRL Hyderabad, Railway Services Avadi, SBI etc. The total 

quantity thus supplied amounted to nearly 45,000 masks.

Having setup a full-fledged production facility for PPE items, 

Ordnance Clothing Factory Avadi further engaged itself in ethically 

oriented practices to accomplish its societal goals. Non-medical 

facemasks were given to the Tamil Nadu Police free of cost as a 

goodwill gesture. Essential grocery items were distributed in the 

adjacent areas to ameliorate the conditions of the affected people.

The factory was able to execute this major transformation 

in its line of production without any major glitches. This can be 

attributed to the unmatched infrastructure, dedicated workforce, 

innovative approach and innate talent of its officers and above all an  

indomitable will to serve the nation. This collective effort resulted in 

nothing short of a historic achievement, as these medical items had 

never been among this factory’s regular products. Most importantly, 

the factory took due measures in order to maintain the stringent 

quality standards, proper hygiene in the production process, a safe 

working atmosphere within the factory premises by maintaining 

social distancing between individuals even on shop-floor, adequate 

usage of sanitizers and hand washes, strict donning of masks and 

other preventive measures as per Government of India guidelines.

• General Manager, OCFA, handing over free Non-Medical Face 
Masks to the Tamil Nadu Police as a good-will gesture of OCFAV
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Ordnance Clothing Factory Shahjahanpur (OCFS)

OCFS was established in 1879 for stitching army dresses. It 

expanded in 1914 when a portion of plant and workload of 

Alipur factory was transferred to this factory. At present OCFS have 

the largest facilities for manufacture of garments, blankets, jerseys 

and socks. It manufactures the entire range of clothing items being 

supplied to the armed forces and Central Police Forces. It is also 

supplying certain items to the civil trade. It is in the process of 

manufacturing special clothing items for very cold climate as found 

in Siachen and super high altitude operational areas like ECWCS 

(Extreme Cold Weather Clothing System), Jacket ECC (Two Layer), 

socks woollen special (Two Layer), phase change material, ballistic 

protection core and jacket down and trouser down.

Thus, when the Govt of India, through the Ministry of Defence 

requested the OFB to support the fight against Covid 19, at a time 

when hardly any manufacturing of PPE kits was being undertaken 

in the country, Shri Hari Mohan, DGOF and Chairman OFB called 

up the GM OCFS and asked him if his factory could undertake 

manufacturing of world class PPE kits. This was an entirely new 

challenge for the factory, at the time when the entire country had 

gone into total lockdown. GM, OCFS discussed the emergent issue 

with the officers, workers and the Unions. They wholeheartedly 

agreed to put their best foot forward. 

Ordnance Clothing Factory, Shahjahanpur (OCFS) took the lead 

in the development of the PPE kits (masks and body coveralls) 

conforming to WHO standards within a short period through 

available resources. OCFS designed Coveralls to protect torso 

of healthcare workers from exposure to the virus. The coverall 

developed at OCFS has 360 degree protection to cover the whole 

body i.e. back, lower legs, head and feet as well. However, the 

reality during March 2020 was that the Indian Industry lacked  

the manufacturing knowhow, details of raw material and the 

machinery required for manufacture and testing. OCFS faced a 

big challenge in terms of testing of Coverall / Gowns and mask as 

only two notified labs – South India Textile Research Association 

(SITRA), Coimbatore and the Defence Research and Development 

Establishment (DRDE), Gwalior were available in India and from  

23rd March 2020 onwards lockdown commenced leading to 

 further disruption.

OCFS sent its first sample of PPEs to DRDE Gwalior for testing 

of coverall on the 28th of March 2020 through two officers. The test 

results were unsatisfactory. The OCFS technical team analyzed the 

report and prepared fresh samples. On the 3rd April of 2020, OCFS 

again sent samples to DRDE Gwalior for testing of coverall and all 

the eight new samples of OCFS were cleared. Similarly, for the mask 

only one notified Lab i.e. South India Textile Research Association 

(SITRA), Coimbatore was available. OCFS developed the samples of 

3 layer surgical mask and the samples were cleared in the test.

Fabric and seam both are very important for any coverall. 

Considering the common root of contamination of these, the ISO 

16603:2004 exposure pressure test is commonly considered as the 

most important because it uses synthetic blood infected with a 

“bacteriophage” to assess penetration. As a first step OCFS chose 

a fabric, which conforms to ISO 16603:2004. The objective was to 

have the least number of seams thereby minimizing the risk, as well 

as the cost of manufacturing. Cutting and making patterns were 

developed by the technical team accordingly.

The cutting of the fabric was undertaken on CNC Cutters. 

Utmost care was taken to avoid the use of pins or staplers 

while handling of fabric. Lockstitch machines were used for  
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• Mask-development

• Cad Cam

fabric joining. The seams of the stitched garment were sealed 

by overlaying tapes. This process is called “seam-sealing” and 

this requires special equipment called “Hot-Air Seam Sealing 

Equipment”. The Hot-Air Seam sealing equipment uses adhesive 

tape as a consumable. The machine produces hot-air with precisely 

controlled temperature to directly heat-up the adhesive of 

seam tape with speed. The seam sealing tapes are multi layered 

adhesive film and are applied to the sewn seams to prevent bodily 

fluids blood from leaking through this seam and making the  

garment impermeable.

OFB tasked factories to develop the facilities to conduct the 

blood penetration tester complying with International standards, 

which is used to test the sealed seams and fabric randomly. OCFS 

established the facilities and obtained NABL Accreditation for 

conducting the blood penetration Test.

OCFS has prepared QAPs to ensure quality at different stages of 

production. QAP are having control points at critical processes like 

cutting, stitching, seam- sealing to ensure the quality.

OCFS has already supplied 10 lakh masks and around 15000 coveralls 

to HLL Lifecare Ltd, The Directorate General Armed Forces Medical 

Services, the district authorities, Cantonment Boards, PSUs, Military 

Hospitals, district hospitals, local village authority and various sister 

factories.

OCFS has also developed a disposable bed linen set and a disposable 

blanket cover in-house and started production of these two items in 

the factory. Notably around 6000 disposable bed linen sets and blanket 

covers have already been dispatched.

• Stitching PPE

• Seam Sealing

• Blood Penetration Test Equipment
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Ordnance Equipment Factory Cawnpore (OEFC)

OEFC, initially known as Quila (fort), was established in 1859 

after the Sepoy Mutiny or the First War of Independence  

at this site. The factory was started based on the recommendations 

of the then Commander-in-Chief for troop comfort items after 

private contractors failed repeatedly. The old building of the  

factory was constructed by the Nawab of Oudh before 1797.

A huge steel anchor connected by a thick chain tied round a 

‘Pakar’ tree can be still seen in the Ordnance Equipment 

Factory’s Combined Hospital Compound. The anchor 

is reputed to have been used by Nana Rao Peshwa’s 

forces for securing the boats during the First War of 

Independence.

This is a unique factory among all the Ordnance 

Factories where three distinct technologies viz. textile, 

leather and engineering exist under one roof. The 

items manufactured by the OEFC are Tent Extendable 

Frame Supported 4 M and 2 M, Tent Arctic Medium 

and Large, Bag Sleeping, Mattress, Gloves Leather, Bag 

Kit, Boot High Ankle DMS, Heater Oil and Coal Burning, 

Tank Water Collapsible, Covers storage and Vehicle, Net Mosquito, 

Rain Cape Poncho, Synthetic web equipment, NBC equipment and 

Saddlery items.

OEFC has adopted import substitution through internal R&D. 

The items that have been taken for import substitution are for use 

in super high altitude areas like Siachen and include Bag Sleeping 

for SCME (-50 Temp), Poncho Glacier, Modular Gloves (3 Layers), 

Gloves outer and Gloves Inner (GOGI), multi-layered Track Suits etc.

OEFC is a 160 years old factory. It is supporting a large number 

of MSMEs. OEFC is repositioning itself as economic entity for 

better growth and contribution in the region. OEFC has crafted a 

new vision in which will become a system integrator and solution 

provider in troop comfort items through backward integration of 

technology with local industry in Kanpur and MSMEs.

When on 25th March 20, the GM / OEF was called by Shri  

Hari Mohan, DGOF and Chairman OFB and asked to change the 

product profile of the factory on emergent basis to meet the 

requirement of the nation for fighting Covid 19 pandemic in India, 

the GM accepted the challenge willingly. Keeping its rich tradition 

of serving the nation with commitment and vigor during the 

time of crisis, OEF Kanpur quickly started developing the medical 

quality personal protective equipment (PPEs) and Medical Tents. 

An extensive study was carried out by a team of officers, staff and 

workmen, taking the guidance and support from other agencies 

involved in the business of medical PPEs. Suitable material was 

identified within a day after extensive consultation with experts 

involved in testing and manufacturing of coveralls. Ordnance 

Equipment Factory, Kanpur developed Coverall as per World Health 

Organization (WHO) specification, a universal fit, and single-use 

disposable PPE garment with shoe covers, which offers protection 

to the healthcare professionals from head to toe. The final prototype 

samples were made ready by working day and night. It was decided 

to get the sample tested at DRDE/ DRDO Gwalior and accordingly, 

samples were got tested in on 3rd April 2020. Within 10 days of its 

inception, the mass production of this new product was started by 

Ordnance Equipment Factory, Kanpur.
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• Fabrication of Coverall

• External View of Tent Medical 2M Covid • Internal View of Tent Medical 2M 
Covid-19

• Internal View of Tent Medical 2M 
Anti-Bacterial

Three new products were also developed in 

record time namely Body Coverall, Tent Medical 

2M (COVID 19) and Tent Medical Anti-bacterial at 

a much lower cost. As desired by the Chairman, 

Ordnance Factory Board, these products were 

conceptualized on 3rd April 2020 with an aim to 

provide a low-cost innovative solution to the 

problem of quarantining the COVID19 patients. 

A team of dedicated officers, staff and workmen 

worked day and night to design a simplified,  

S.N. Consignee Item Qty. Issue Date of Remarks

1. Disaster Management Unit, 
Arunachal Pradesh TEFS 4M 50 04/04/20

50 Tents were 
manufactured within  
3 days

2. Punjab Police TEFS 4M 40 13/04/20

3. Punjab Police Tent Arctic Medium 50 13/04/20

4. Odisha State Medical 
Corporation, Bhubneshwar

Tent Medical 2M 
(COVID 19) 100 15/04/20

100 Tents were 
manufactured within a 
week

5. AIIMS, Rishikesh TEFS 4M 05 22/04/20

6. Punjab Police TEFS 4M 105 27/04/20

cost-effective solution and succeeded in manufacturing a low-cost 

well-ventilated tent which could house two beds along with the 

medical equipment and could be used in all sorts of weather and 

terrains to protect against sun and rain. The Prototype was made 

ready on 4th April 2020 within 18 hours of inception of the idea. 

OEFC supplied 100 Nos. of Tent Medical 2M (COVID 19) to Odisha 

State Medical Corporation, Bhubaneswar on 15th April 2020.

Tent Extendable Frame Supported-4M & Tent Arctic Medium

These are the regular product of Ordnance Equipment Factory, 

Kanpur which are issued to armed forces, paramilitary forces and 

state police. These can be used to accomodate Covid 19 patients. 

The details of supplies made of TEFS 4M and Tent Arctic Medium to 

various departments to fight COVID 19 are as under:
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Ordnance Equipment Factory Hazratpur (OEFHZ)

The factory was taken over by OFB in 1983 from the Ministry 

of Defence and renamed as Ordnance Equipment Factory, 

Hazratpur. Production of tentage and various equipment started 

in this factory in 1985. Important among the product range of 

the factory is Multiple Element Net Assembly for Arrester Barrier 

(MENA) for fighter aircraft. It is used to prevent fighter aircraft from 

overshooting the runway. OEF Hazaratpur is the only manufacturer 

of this equipment in India. It also manufactures combat uniforms 

for the services, bag Kit MK-II and mosquito nets.

OEF Hazratpur is fully equipped with technical expertise, 

trained manpower and production facilities for MENA production, 

garment and other equipment by using CAD cutting and 

computerised stitching machines. Its products are well 

accepted in the armed forces. Thus, when the Govt of 

India, through the Ministry of Defence requested the 

OFB to support the fight against Covid 19, at a time 

when hardly any manufacturing of PPE kits was being 

undertaken in the country, Shri Hari Mohan DGOF and 

Chairman OFB called up the GM OEFHZ and asked him 

if his factory could undertake manufacturing of world 

class PPE kits. This was an entirely new challenge for 

the factory, at the time when the entire country had gone into 

total lockdown. GM, OEFHZ discussed the emergent issue with 

the officers, workers and the Unions. They wholeheartedly agreed 

to put their best foot forward. It was an arduous task to start 

the production of PPE items in the factory, as it was entirely new 

domain of manufacturing.

To begin with, the General Manager held prolonged discussions 

with officers of the factory to accept the challenge to meet the 

critical demand at such a crucial juncture and contribute to the 

national effort against the corona virus. Simultaneously, technical 

requirements of PPE were studied and sources of raw materials 

were explored. Positioning of raw materials was a challenge under 

circumstances of nationwide lockdown and curfew like situation in 

the country. 

For manufacturing three ply masks, ultrasonic welding facility 

was necessary. An Agra based firm was persuaded to open their 

factory with the assistance of civil administration. The firm was 

engaged in manufacturing of HDPE packing bags. A team of officers 

of OEFHZ conceptualized and convinced the firm to make certain 

alterations and modifications in their existing machines so as to 

repurpose it for the production of three ply masks.

Subsequently, batch production of mask started and the 

initial sample were sent to SITRA, Coimbatore for testing of BFE 

parameter. The samples were declared to be passed with 99% BFE, 

it was a milestone that was achieved. OEFHZ received an order of 

one lakh masks from HLL through liaison made by the central team 

at OFB, Kolkata. OEFHZ not only completed the order successfully, 

but also supplied to sister factories and to the Civil administration. 

• Ordnance Development Centre
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Soon thereafter, a team from the District Hospital, Firozabad  

visited the factory and after discussion it emerged that there is a 

need for masks with three layered protection. The factory used 

its innovative skills and developed the first layer of the mask with 

OT dress cotton, the second layer with coverall PU and the third 

and outermost layer with medidical grade material. The samples 

were developed in the Ordnance Development Centre (ODC) of the 

factory and sent for evaluation, the samples were found acceptable 

by CMO, Firozabad. The factory received an order for supply of 

these items, thereafter the concept was explained to the hospitals 

of sister factories and more orders were received subsequently.

During the development of the samples of coveralls, the seam 

sealing operation is deemed to be the most critical as the quality 

of the Coverall depends upon seam sealing in order to render 

impermeable for penetration of body fluids and blood. Supply of 

Seam- sealing machines was in acute shortage from OEMs based at 

China. Accordingly a team from the factory was sent to OEF, Kanpur 

for executing seam sealing on the Coveralls stitched in the factory. 

Initial samples of Coverall PU were taken by a team of factory to 

DRDE, Gwalior for the blood penetration test. The samples were 

found to be acceptable.

Thereafter, the factory obtained one testing equipment 

from Ordnance Factory, Kanpur and successfully completed the 

requirements of NABL. The factory also got accreditation from 

NABL as per ISO: 16603.

All this could be made possible only due to the guidance and 

leadership of Shri Hari Mohan, DGOF and the General Manager, 

who made employees and officers believe that OEFHZ can produce 

Medical PPE items in spite of the constraints, lack of resources and 

various bottlenecks. At that time the biggest threat was to stay safe 

and healthy while working in the dangerous environment due to the 

spread of COVID-19 pandemic. OEF Hazratpur displayed excellent 

capability of development and production of these medical kits. 

The events that unfolded during this period re-establish confidence 

of OEFHZ team in its design capabilities and effective management, 

especially in such times of national crisis.

• Production of Coverall PU

• Production of OT Dress

• Production of Disposable Gown

• Seam Sealing in Coverall
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Ordnance Parachute Factory (OPF)

OPF was established during 1941. It is a unique state-of-the-

art factory manufacturing parachutes as well as inflatable 

rubberized items for the armed forces and the Special Forces. It 

also exports some of its products. OPF has acquired Transfer of 

Technology (ToT) for three new products from the Aerial Delivery 

Research and Development Establishment (ADRDE)/DRDO. These 

include Recovery Parachute System Mk-II for Pilotless Target Aircraft 

(PTA) Lakshya, Brake Parachute for Light Combat Aircraft (LCA) 

(Tejas), and Pilot Parachute (PP) Sukhoi-30. In addition, Transfer 

of Technology for Brake Parachute for Advance Jet Trainer (AJT) 

Hawk has also been received and is under implementation. OPF 

has manufactured two Heavy Drop (HD) Parachute System P-7 for 

validation trials. This is the heaviest Parachute System manufactured 

in India by OPF. This Parachute System was indigenously developed 

by ADRDE and is also an import substitution.

OPF has also manufactured the Combat Free Fall (CFF) 

Parachute system which was indigenously developed by 

ADRDE as an item for import substitution.

OPF is focusing on development and manufacture 

of new parachutes such as Brake Parachutes LCA, Pilot 

Parachute for SU-30 MKI, P-7, CFF etc. and rubberized 

items such as Floats, inflatable Boat, Recce Boat etc. 

OPF has exported various types of parachutes to the 

Royal Malaysian Air Force (RMAF), Indonesia, Uzbekistan and 

Turkmenistan armed forces.

On 25th March the GM / OPF was called by the DGOF and  

Chairman OFB and asked to change the product profile of the 

factory on emergent basis to meet the requirement of the nation 

for fighting Covid 19 pandemic in India. The challenge given by the 

DGOF of developing and manufacturing PPEs was accepted by OPF 

Kanpur with complete intrepidity and enthusiasm at every level. 

Coveralls are designed to protect the torso of healthcare 

providers from exposure to virus. By using specially designed 

laminated non-woven fabric, a barrier is created for the Coverall to 

eliminate exposure to body fluids, thus protecting the healthcare 

workers working in close proximity to suspect/confirmed COVID-19. 

The Coveralls supplied by OPF, Kanpur are quality compliant to 

ASTM F1670 (Synthetic blood penetration test).

Since the PPE Coveralls were being manufactured for the first  

time at OPF, Kanpur and no vendor base was available, the office 

bearers of the Indian Technical Textile Association (ITTA) were 

contacted to get general information on these products and the 

vendors registered with ITTA for supply of materials. Thereafter 

feasibility of receiving acceptable material was explored by 

discussing requirements with more than 50 vendors all across  

the country. 

To allay the doubts of materials not meeting the desired 

requirements, teams were sent amidst the lockdown to multiple 

locations for sample collection. This movement of personnel 

was actively coordinated as there were restrictions on interstate 

movement.

The fabric were procured from M/s Park Non-woven, Panipat 

and M/s Associated Packaging, Delhi. The tapes for sealing of 

seam were sourced from M/s Doshi Paper Industrial Ltd Mumbai 

and M/s Apex Coaters, Kanpur. Machines for seam-sealing was 

arranged from Kanpur based firm M/s Star International Pvt Ltd 

and the ultrasonic machines were procured from Pune based firm  

M/s Johnson Plastonic Pvt Ltd.
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• Flagging off of consignment of 1.5 lakhs 3 Ply face masks to  
HLL Ltd by Shri Hari Mohan, DGOF & Chairman OFB on  
25th April 2020.

The first task in the direction of development was to finalize the 

most suitable design to ensure complete safety of the user. Various 

patterns and versions were to be made for analysing the ease of 

manufacturing and seam sealing with tapes.

The process of fabrication i.e. stitching non-woven fabric for 

which OPF workers did not have any experience, was another grey 

area. Multiple combinations of type of threads, needle fineness, 

thread fineness and sewing machine-settings were tried to arrive 

the most suitable combination for ensuring the desired seam 

permeability against fluids.

Most important activity in getting the desired quality of 

coveralls was seam sealing with varied quality of tapes compatible 

with a particular type of non-woven fabric. Twenty five different 

combinations of fabrics/tapes/sealing process were made and out 

of which nine combinations passed the Blood Penetration Test. 

After passing the test sample, next challenge was to start bulk 

production and complete supply in a time bound manner. 

With continuous and perseverant persuasion and appeal of the 

General Manager and the team of officers, it became possible to call 

100 to 125 industrial employees to work. Gradually the number of 

tailors increased but still due to increased containment zones, the 

problem of manpower availability during the lockdown continued. 

Finally, OPF Kanpur established the product line of coveralls.

As per the HLL tender, coverall should qualify blood penetration 

test. At that time this test facility was available with only two 

labs i.e. DRDE Gwalior of Defence Research and Development  

Establishment and SITRA (South Indian Textiles Research 

• Production of Coveralls in Ladies shop of OPF • Handing over of PPEs by General Manager OPF Kanpur to 
DM Kanpur.

Association) Coimbatore. Therefore, OPF Kanpur decided to 

develop in house test facility for blood penetration test and the 

facility was developed by mid- April. After completion of calibration 

of the equipment, training of testing personals, and Inter laboratory 

comparison, OPF Kanpur applied for NABL accreditation on  

28th April 2020 for in-house testing. NABL Audit for extension of 

Scope was held on 2nd May 2020 through video conferencing and 

certificate was issued as per the new scope on 11th May 2020.

OPF Kanpur also developed manufacturing process for synthetic 

blood in-house. This is an essential requirement for the testing 

of the coveralls. The synthetic blood developed by OPF was also 

issued to various sister factories like SAF, OFC, OFM, RFI, OEFC and 

FGK etc. The test facility of testing pH, conductivity and surface 

tension which are most important parameter of synthetic blood 

was developed in- house by OPF Kanpur.
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The three layer surgical mask was developed by OPF Kanpur, is 

made up of special non-woven material with nose piece, having a 

filter efficiency of 99% for a 3-micron particle size. It is a triple layer 

disposable medical mask, fluid-resistant, and provides protection 

to the wearer from droplets of infectious material emitted during 

coughing/sneezing/talking. The OPF Kanpur received an order from 

M/s HLL Lifecare Ltd for supply of five lakh triple layer surgical 

mask on the 14th of April 2020. All the parachute products of OPF 

Kanpur are made up of woven-fabrics only and OPF did not have 

any experience of manufacturing any end-products made of  

non-woven fabrics. Initially, non-woven fabrics for the triple layer 

surgical mask was sourced from a Kanpur based firm and masks 

were made. These masks were sent for testing to a local laboratory, 

Chaperon Biotech Pvt Ltd and South India Textile Research 

Association (SITRA) Coimbatore but they failed the Bacterial 

Filtration Efficiency (BFE) test. After that, OPF Kanpur sourced the 

non-woven fabrics from M/s Surya Textech, Sirmaur (Himachal 

Pradesh) and mask samples were prepared and sent to South India 

Textile Research Association (SITRA) Coimbatore for testing. These 

samples passed the Bacterial Filtration Efficiency (BFE). Thereafter 

OPF Kanpur started bulk production of masks and completed the 

target of five lacs masks on the 11th of May 2020. The order was 

completed by OPF Kanpur in less than a month.

This transformation of OPF Kanpur from a world class 

manufacturer of parachutes to PPE manufacturer to fight against 

pandemic of Covid-19 will be considered as a milestone in the 

journey of OPF Kanpur.

Heavy Vehicles Factory (HVF), popularly known as the Tank 

Factory is located at Avadi near Chennai. HVF was set up 

in December 1965 under the direct control of Ministry of Defence 

and brought under the control of OFB only in 1980. The factory was 

initially set up for licensed manufacture of 100 numbers of Vijayanta 

tanks per year. On 29th December 1965, the first Vijayanta tank rolled 

out. Formal inauguration of the factory was done on the 3rd July 

1966. HVF was brought under the 

control of the Ordnance Factory 

Board on the 1st of August 1980. 

On 5th July 1984, HVF came under 

the administrative control of 

the Operating Member (AV) of 

the OFB, having headquarters 

at Avadi, as an extended arm of 

OFB, Kolkata.

T-72 Ajeya Tank : The production of T-72 (Ajeya) tanks 

commenced during 1987-88 under the license agreement for 

Transfer of Technology (ToT) with the then USSR. The first Ajeya 

tank rolled out on 15th January 1988. A total number of 1300 Ajeya 

tanks have been produced and supplied to the Indian Army.

MBT Arjun Tank : Pre-production series designed by the 

Combat Vehicles Research and 

Development Establishment 

(CVRDE) of DRDO was taken 

up for the manufacture at HVF. 

Fifteen Arjun MBT prototypes 

and initial series tanks were 

manufactured between 1989 

and 1996. Series production 

of MBT Arjun commenced  

Heavy Vehicle Factory (HVF)

• 3 Layer Mask produced by OPF Kanpur
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during 2002-03. The first fully operational MBT Arjun tank rolled out 

on the 8th August 2004. A total of 124 MBT Arjun tanks have been 

issued to the Indian Army after suitable modifications. More are in 

the pipeline.

T-72 overhauling : The overhauling project for T-72 tanks at the 

total cost of Rs 12 crore was sanctioned in 1993. The overhauling 

facility of T-72 tanks was established at HVF during 1995-96. Vijayanta 

tank manufacturing facilities were re-aligned for this purpose. HVF 

delivered its first overhauled tank in 1996. Further in 2013-14, the 

facility was enhanced. A large number of T-72 tanks have since been 

overhauled and issued to the Indian Army so far.

T-90 Bhisma tanks : The license agreement for technological 

transfer (ToT) for T-90 tanks with Russia was signed on the 15th Feb 

2001 for 1000 tanks. The tank rolls out of HVF, Avadi.

T-72 Variants : A project to manufacture T-72 variants (BLT and 

Trawl), was sanctioned on the 2nd August 2010. Bridge Layer Tanks 

(BLT) are designed to assist forces towards rapidly deploying tanks 

and other armoured fighting vehicles across obstacles, such as 

rivers, canals etc. Trawl variant is designed to detonate anti-tank 

mines and allow engineers to clear the path for movement of 

troops and vehicles. The first two T-72 based BLTs were issued in 

November 2016.

HVF is an ISO 9001:2008 and ISO 14001:2004 certified  

organisation with ISO 17025:2005/NABL accreditation. When 

OFB was requested by the Govt of India to contribute towards 

manufacturing of equipment to fight Covid 19, Shri Hari Mohan, 

DGOF & Chairman OFB called up the Senior GM HVF and asked him 

to mobilize his resources to undertake manufacture of selected 

items. It was an emergent situation that needed substantial co-

operation from the officers and workers. All rose to the occasion to 

deliver for the nation. It was realized that India was facing shortage 

of coveralls for doctors, medical staffs and health workers who 

are treating COVID-19 patients. DGOF and the Ordnance Factory 

Board took up initiative to manufacture coveralls and asked 

different Ordnance Factories to contribute in accordance with 

core expertise to fight against this pandemic. HVF was given the 

• Synthetic Blood Penetration Test 
Equiment Projection of HVF

• Synthetic Blood PenetrationTest 
Equipment Manual of HVF

task of designing and fabricating a machine to conduct the blood 

penetration test to check the fabric for impermeability. The critical 

constraint in productionising the coverall was the facility to test  

the fabric for impermeability against penetration by synthetic blood 

in accordance with ASTM F1670. The facility for conducting the test 

was available only with South Indian Textile Research Association 

(SITRA), Coimbatore and DRDE, Gwalior. SITRA and DRDE used to 

remain overloaded with testing of fabrics and coveralls from all 

over India. In order to overcome this crisis, as directed by the DGOF, 

HVF took up the challenge and worked on mission mode to develop 

the test equipment.
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An expert team, constituted by Sr GM/HVF, studied the  

technical requirement of the test (in which the fabric specimen 

is clamped in the fixture and then subjected to pre-determined 

pressures in specified time cycle). Considering the basic parameters 

to be checked and necessary system requirement, the subject 

testing equipment was designed using a sphygmomanometer 

available at the HVF Hospital as a pressure measuring and 

regulating gauge. Material for the test cell was selected based on 

the tightening torque prescribed in the standard document. The 

manual prototype was manufactured and proved within twelve 

hours using available Teflon material. Arresting the leakage was the 

main challenge faced during the testing, the same was overcome 

by changing the material and thickness of the mesh and the teflon 

gasket. During the manufacturing, HVF team consisting of Group-A 

and Group-B officers and skilled industrial employees worked on a 

war footing and achieved the final proven equipment within a span 

of twelve hours. Work started at 1900 hrs on 30th March 2020 and 

was completed the next day at 0700 hrs by marshalling the resources 

like tubes and valves during the designing and manufacturing of the 

equipment. Further, in order to reduce the setup time required to 

test the coverall for meeting the increased demand for testing, HVF 

decided to go for automatic testing equipment using necessary 

hardware and software. 

Another expert team went into the details of the chemistry, 

arranged ingredients and produced synthetic blood in the laboratory 

of HVF. The following challenges were faced:

• Preparation of test methods for synthetic blood penetration 

test and training the operators to undertake testing 

according to international standards.

• Arrangement/preparation of synthetic blood according to 
specification using all chemicals and ingredients which were 
not readily available in the market due to the complete 
lockdown.

• Arrangement of tools for pressure setup and its 
measurement.

• Submission of NABL application for extension of scope of 
accreditation for PPE through online mode. Since NABL had 
migrated to digital data base system, it became mandatory 
to digitalize the entire scope of accreditation including the 
extended scope of accreditation with supporting data in the 
NABL website overnight.

• Non availability of technical staff for testing of PPEs due to 
lockdown.

• Approval of NABL for permitting immediate audit of the 
laboratories.

• Requirement of infrastructure at laboratories for NABL audit 
through video conferencing.

With the active support of Sr. GM, the HVF laboratory could 

overcome the above hurdles and challenges, fulfill the technical 

requirements and calibrations and arrange infrastructure for 

the laboratory audit within a short period. In normal course, 

such accreditation by NABL takes at least one month. Due to the 

personal intervention by Shri Hari Mohan DGOF & Chairman OFB, 

NABL conducted the audit through by video conferencing and the 

accreditation was obtained in a record time of 48 hours.

Due to the synergy and the outstanding efforts of the teams 

from engineering and laboratory sections, HVF could successfully 

establish the process of ‘testing of resistance of materials used 

in protective clothing to penetration of synthetic blood’ and 

developed expert manpower to carry out the tests on a sustainable 

basis. The process of testing underwent a rigorous audit by NABL. 

The metallurgical laboratory of HVF got the accreditation of NABL 

for the test as per ASTM F 1670 (as well as procures A and B of ISO 

16603) on 11th April 2020. Since then, HVF has been regularly carrying 

out testing of fabrics and coveralls manufactured by OCF Avadi, 

causing a huge saving of time, which, otherwise, would have been 

committed to waiting by long queue at SITRA, Coimbatore.

The entire process of study, development of equipment, 

development of synthetic blood, training of personnel and 

accreditation of NABL was completed in a record time of ten 

working days. Even after accreditation, HVF has further improved 

the test equipment for automating the test cycle. The most 

important property of synthetic blood (surface tension), produced 

in the laboratory of HVF, stands validated in a reputed laboratory at 

Chennai as well as in the IIT Madras.

In addition to OCF Avadi, the facility of testing has been made 

available to other agencies manufacturing PPEs. This is helping the 

country to rapidly bridge the demand and supply gap of PPEs.
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Small Arms Factory (SAF)

Small Arms Factory (SAF) was built in 1942 at Kanpur as part  

of the strategic plan to have an additional factory to 

undertake manufacture of small arms as a result of the threat on 

the Eastern Theatre during World War II. In 1963, the production 

of the 9 mm Carbine, for close combat, commenced at SAF which 

continues to this day. Other notable weapons produced by the 

factory are the 2 inch Mortar in 1966 and its new version of the 51 

mm Mortar in 1984. Production of the Medium Machine Gun MAG 

7.62 mm in collaboration with M/s FN of Belgium started in 1976 and 

continues to this day.

The factory entered an 

era of modern weapon 

production by taking up the 

production of the INSAS 

family of weapons which were 

jointly developed between ARDE/DRDO and the OFB during 

1996. Two variants of this family i.e. LMG 5.56 mm and the Rifle  

5.56 mm are currently under production at SAF, Kanpur.

The Joint Venture Protective Carbine (JVPC) 5.56 mm has been 

successfully designed and developed by the Small Arms Factory in 

association with ARDE Pune. JVPC 5.56 mm x 30 mm weapon has 

been supplied to various central paramilitary and state police forces. 

The 7.62 mm belt fed light machine gun and the 0.38” and 0.32” 

side swing revolvers are under 

various stages of development in 

SAF Kanpur.

Once the DGOF took on 

the challenge to manufacture 

Covid 19 fighting equipment, 

quality control became an important aspect in the process of  

manufacturing stores. Production of PPE kits became top priority 

of the OFB.

A direction to the SAF was received from the DGOF on  

29th March 20 to manufacture critical test equipment overnight 

during a national lockdown in the absence of any drawings or 

technical details. SAF accepted the challenge to develop the 

equipment in the shortest possible time. But the task was not easy. 

Information was obtained from the internet. Then non-availability 

of dimensional details was another challenge to overcome, apart 

from specifications of material and measuring instruments used. 

Gradually the team conceptualized the product design and 

started the work with the available resources. Critical parts like 

the test cell and cover were machined. The cell volume was 

calculated and checked for 60ml of synthetic blood. Accessories 

like the pressure regulator, gauge and connectors were arranged 

from different shops. By 2300 hrs, SAF shared a video of the first 

working prototype with the Chairman OFB. The video was seen by 

Chairman immediately and his words of encouragement provided 

the motivation required and the energy to go ahead. A copy of 

the ASTM F1670-03 was arranged and features were modified in 

accordance with the standard. The major challenge ahead was 

working at a low pressure of 1.75 KPa-20 KPa. Availability of a 

pressure gauge of this range was difficult but due to the creativity 

of the team the problem was overcome. The equipment was tested 

at OPF Kanpur and based on feedback; ISO-16603 features were 

also incorporated. On the 3rd April, the equipment was handed 

over to the OPF for testing and validation. The SAF team worked 

day and night and on holidays, fully motivated for this mission. 

The Chairman’s appreciation was a tremendous boost for the  

entire team.

SAF applied for NABL accreditation on Sunday, 5th April for  

both ASTM and ISO test standards. The instruction manual and 

equipment drawings were prepared and everything was personally 

monitored by the GM. After a pre-assessment audit conducted on  

6th April, the main audit started next day through video  

conferencing. The marathon audit started at 0930 hrs and  
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• Blood Penetration Resistance Testing Equipment

continued till 1830 hrs. It was another first when NABL 

recommended the product for accreditation after clearance of  

a few non-conformities (NCs).

The team worked tirelessly to comply with NCs and completed the 

task by 2330 hrs on the next day. NABL took up the matter with utmost 

commitment and called for a special meeting for according accreditation 

after closure of NCs on Saturday. From conceptualization, design, 

manufacturing, application for accreditation, audit and certification; it took 

precisely 12 days to support this mission of the OFB to expand Pan-India 

facilities for testing of coveralls. Under the visionary, motivational and 

dynamic leadership of Shri Hari Mohan, IOFS, DGOF & Chairman OFB, SAF 

proudly became second OFB testing facility for medical textile materials in 

• SAVE (SAF Ambu Ventilator Equipment)• SAVE (SAF Ambu Ventilator Equipment) 
under Testing

• Face Mask Testing Equipment

of auto frettage and later, shrinkage provided the unique 

combination to the technological edge of this factory. The three 

production shops of the Gun Division have multifarious machining 

technologies. Manufacturing of gun barrels from scrap to finish, 

machining of complicated components of the breech mechanism 

including breech ring, breech block and hundreds of major and  

minor components imparted a strong knowledge base and 

understanding to the talented workforce of this factory. 

The factory was probably 

destined to be only one of 

its kind in the world when 

the decision to manufacture 

ammunition hardware was 

taken in the 1960’s. Since 

that time, ammunition 

hardware remains a large 

area of production at the 

Ordnance Factory Cawnpore (OFC)

Ordnance Factory, Kanpur commenced its manufacturing 

activities seven decades back. Since its inception the 

factory embraced the latest technology to meet the user’s 

aspirations. Initially, the manufacturing lines were mainly 

German make machines, a few of which may still be found in the  

production shops.

 The technology from the UK laid the foundation stone of 

knowledge which was to 

become a leading large 

calibre weapon related 

technological centre in times 

to come. The infrastructure 

included facilities like steel 

melting, steel making, 

forging, heat treatment 

and finish machining. Barrel 

strengthening technologies 

India, along with HVF, on 11th April 2020, thereby paving the 

way for exponential growth of manufacturing capability of 

PPEs in India. 



88 89

Ordnance Factory, Kanpur and it contributes significantly to the 

overall turnover of the factory. A vide variety of shells from 51 mm 

to 155 mm and air bomb to artillery ammunition are manufactured 

at the State-of-the Art ammunition production facility at OFC. OFC 

has expanded its ammunition production base and is now making 

hardware of 155 mm NATO standard shells. In future the factory is 

going to undertake development and productionisation of the next 

generation of 155 mm shells as well as hardware for smart shells.

Introduction of T-72 tanks in 1982 was technologically  

significant for OFB. This event was accompanied by the induction 

of a vast range of manufacturing technologies. The manufacturing 

technology for T-72 Ordnance that was transferred to OFC was 

no different. A large number of technological documents, the 

continued presence of Russian specialists, and the training of 

Indian technicians in Russia provided a launching platform for the 

Ordnance Factory Kanpur to absorb high end ordnance design 

and manufacturing technologies. A visionary decision was taken in 

1986 when the Centre of Ordnance Technology Section (COTS) was 

established in OFC. COTS became the custodian of the complete 

technology received from Russia and played a pivotal role in the 

understanding and dissemination of manufacturing expertise to 

the production shops.

In the meantime, the manufacturing philosophy underwent a 

major change with the establishment of the Field Gun Factory (FGK). 

The FGK project was designed to be the “scrap to finish” ordnance 

manufacturing factory. Gradually steel making, forging and heat 

treatment facilities were transferred to FGK and OFC continued 

with its finish manufacturing activities. 

The Ordnance Factory, Kanpur also kept a focussed approach 

towards improvement in quality and a thrust on R&D. A sterling 

example of this is the Sharang upgunning project, in which the 

Ordnance Factory, Kanpur participated in the global RFP and 

succeeded in beating competitors across the globe. This gun is 

being inducted into the army. This has established OFB as a leading 

OEM of large calibre gun systems.

In the wake of spreading pandemic due to Covid 19 virus, 

the demand of the PPEs used by the medical professionals fighting the 

situation went up by manifold. In these unprecedented circumstances, OFB 

emerged as a reliable organization in its role as a supporter to the nation’s 

corona warriors in fighting against the virus, this time, the army of Medical 

Professionals fighting against the Covid 19 virus.

The clothing group of the Ordnance Factories was entrusted with the 

responsibility of contributing to the national cause by manufacturing 

the PPEs. However, a need was felt to develop in-house facility for the 

‘Blood Penetration Test’ to assure the quality of the raw material used in 

manufacturing the PPEs as well as the finished PPEs, which was till then 

available only at the South India Textile Research Association (SITRA), 

Coimbatore and Defence Research & Development Establishment (DRDE), 

Gwalior.

For this purpose, Shri Hari Mohan, DGOF & Chairman OFB directed OFC 

to manufacture a device complying with the standards for testing the fabric 

and the finished PPEs. Rising to the occasion, OFC allocated the task to a 

dedicated team which designed and manufactured the equipment complying 

to ASTM F 1670-2017 as well as ISO 16603-2004, within twelve hours. All the 

requisite materials were arranged in house, out of the 

available inventories. Understanding the requirements of 

the test standards which was an altogether unexplored 

field, bringing those requirements in to the design and 

converting the design in to a workable solution was a 

challenging task. 
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The basic principle of the test is to expose the fabric used as raw 

material of PPEs, or the samples drawn out of the finished PPEs to 

“Synthetic Blood” at different pressure levels for pre-defined time 

as per the standards joints.

With the successful usage of the equipment, OFC applied for 

inclusion of the testing facility in the scope of NABL accreditation. 

Responding early, NABL conducted the audit of the equipment 

and the test process at OFC QC Lab, on 10th April 2020. With the 

Gun & Shell Factory (GSF)

The Gun & Shell Factory (GSF) stands on the bank of the river 

Hooghly at Cossipore in the northern part of Kolkata. It is 

the oldest Ordnance Factory in the Indian sub-continent. On the  

18th March 2019, GSF entered its 220th year.

During this long and historical journey, GSF has undergone 

a lengthy technological evolution, starting from bullock driven 

machines to the latest CNC variety. Along the path of this  

technological evolution, it has 

witnessed changes in its product 

profile-from ordinary wooden gun 

carriages to the most sophisticated 

AK-630 Naval guns, from simple 

iron shots to the advanced shell 

hardware and fuzes. GSF is 

presently manufacturing small, 

medium and large calibre weapons 

and ammunition hardware.

GSF began its journey in 1801 as the Gun Carriage Agency. The 

first product from the factory rolled out in 1802. Manufacturing 

of cannons commenced at Cossipore in 1830. During the First 

World War, the main items of production at GSF were the 4.5 inch  

howitzer, Q.F. 18-pounder guns and projectile ‘Shrapnel 4.5 inches 

Howitzer’.

During World War II, the main items of production were the  

3.7 inch Howitzer MK I, Shell Q.F. 

HE 3.7 inch Howitzer ammunition, 

Primer percussion Q.F. Cartridge 

No. I MK-II, Shell of shrapnel  

18 pounder MK-VII, Shell of shrapnel 

3.7 inch howitzer MK-VI, Shell of 

Q.F. HE 4.5 inch howitzer MK-XII 

and 18 pounder Mark-VI gun.

concerted efforts of Team OFC under the able guidance of the 

General Manager, the audit was conducted successfully and 

NABL approved to certify OFC QC Lab for conducting the “Blood 

Penetration Resistance Test”. With the accreditation, OFC became 

the third facility in the country apart from SITRA, Coimbatore and 

DRDE, Gwalior to conduct the test. OFC subsequently manufactured 

more testing units for OPF, OEFC, OEF Hazratpur, OCF Shahjahanpur, 

MSF, OF Muradnagar and OFA.
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Once the World War II got over, the production of military items 

dropped at GSF and the production for civil trade was established 

during 1946-49. Till 1955, the major military items of production, 

included bombs B.E., 3 inch mortar 10 lbs, fuze percussion DA  

No.161 MK-2, carrier ammunition, among other things. Regular 

production of the 106 mm RCL gun began during 1956-58. 

Manufacture of a new type of gun 75 mm pack howitzer suitable 

for mountain warfare was established during 1959-60.

Interestingly, after independence the Union government 

started the production of tractors at the Gun and Shell Factory, 

Cossipore with technological assistance of ‘Komatsu’, Japan. After 

the Chinese invasion in 1962, the tractor manufacturing work was 

shifted to a factory in Bangalore, which is now known as the Bharat 

Earth Movers Ltd (BEML).

The production of ammunition in India also began at GSF. 

However, after the Indo-China war of 1962, Ordnance Factory, 

Dum Dum was separated during 1964 as an independent 

factory to manufacture ammunition. After independence, GSF 

demonstrated its technological strength in diverse areas such as the  

manufacturing of DBBL Gun, 106 mm RCL, 75/24 Howitzer etc 

and in the same way progressed to indigenize the 84 mm Rocket 

Launcher, the L-70 anti aircraft gun, various high calibre direct 

action ammunition for the defence forces. Further to this, GSF also 

made its advances in the production of 84mm LWL, indigenization 

of the AK-630 naval gun, the NPB bore pistol and direct action and 

self-destruction (DASD) ammunition.

The Indo-Chinese Conflict of 1962 and the Indo-Pak War of 

1965 necessitated the urgent need for a wider variety of ordnance 

items and their regular supply to the forces. Before that, during, 

1959-60, a project was initiated for the manufacture of 40 mm L-70 

anti-aircraft guns in collaboration with M/s Bofors of Sweden and 

production was fully established in 1962. During 1970-1980, the 

factory produced 106 mm RCL guns, 57 mm RCL guns, 40 mm L/70 

Bofors guns apart from various ammunition items.

GSF is also maintaining the quality of its products through  

control of highly sensitive parameters. It has a State-of-the Art 

laboratory (NABL accredited), non-destructive testing appliances 

and a highly motivated and skilled technical workforce. In the fight  

against Covid 19, the Indian Council of Medical Research (ICMR) 

mandated that hygiene and aseptic environment were one of the 

critical pillars. So, on a clarion call from Shri Hari Mohan DGOF and 

Chairman OFB to contribute by manufacturing items those are 

urgently required, GCF decided to design and manufacture fogging 

machines with one or two heating coils and foot operated sanitizer 

dispensers. Both were of a simple design and easy to operate. The 

machines were produced in a record time and have been in use at 

many places.

1) • Fogging Machine with One 
Heating Coil

2) • Fogging Machine with Two 
Heating Coil

3) • Foot Operated Sanitizer 
Dispensar
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Field Gun Factory Kanpur (FGK)

The project for establishing the Field Gun Factory, Kanpur  

was sanctioned in 1971 as a self-contained unit for the 

production of the Indian Field Guns. The factory was commissioned 

and formally inaugurated in 1979 with the prime objective of 

development and production of 105 mm Indian Field Gun, which 

later evolved as the Light Field Gun (LFG).

To manufacture the special grade of steel having specific  

chemical composition and physical properties required for 

production of Ordnance components, FGK is equipped with the 

latest plants and machines. The Steel Melting Shop equipped with 

a 20 Ton Electric Arc furnace, and an LF and VD (Vacuum Degassing) 

and Electro-Slag Re-melting (ESR) plant is capable of producing 

castings of plain carbon and alloy steel ingots. A newly inducted 

3000 ton Forging Press assists in producing Press forgings. 

The factory is equipped with the latest technology for 

heat treatment of gun barrels up to 12 meters length and 

other ordnance components. 

Once Shri Hari Mohan, DGOF and Chairman OFB 

accepted the challenge given by the Cabinet Secretary, 

Govt of India in a meeting attended by the senior most 

functionaries of the Govt of India, he called upon the GMs 

of the Ordnance Factories to come up with their proposals 

for manufacturing various items to fight Covid 19 within one day. 

At this time the DGOF felt that the quality of OFB manufactured 

PPE kits may became an issue. This precaution was essential as sub-

standard PPE kits could do more harm than any benefit. However, 

there were only two testing establishments in the country. Ministry 

of Textile felt that only two testing lab in the country was not 

enough and many more would be needed, if the country wishes 

to manufacture such kits in millions. On being requested by the 

Government of India, Mr Hari Mohan, DGOF decided that some of 

the OFB institutions will design and manufacture Blood Penetration 

Test machines for testing the PPE kits and to certify them under the 

• Making IPA Based Hand Rub Sanitizer in 
FGK Dispensary

• Making Face Shield at FGK • Blood Penetration Test Equipment 
manufactured by FGK

authority of the Ministry of Textiles. This responsibility was given to 

the Field Gun Factory, Kanpur and to Small Arms Factory, Kanpur. 

The PPEs are manufactured with a special fabric/material 

that should conform to International Standards ASTM F1670 and  

ISO-16603. On 11th May 2020, FGK was granted the NABL 

Certification for indigenously manufactured Blood Penetartion-

Test Equipment and its test procedure. This equipment was 

designed and manufactured to ASTM F 1670/1670M (Procedure A) 

& ISO/16603 (Procedure A & C). It offers to check the resistance of 

fabric against blood penetration with the help of synthetic blood. 
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FGK has launched it in two models one working in automatic mode 

and another in manual mode.

To meet the requirement, the Field Gun Factory, Kanpur designed 

and established a testing plant for PPE kits. The plant was tested 

and certified by the Ministry of Textiles. It tests and certifies PPE 

kits manufactured both by the government and the private sectors. 

FGK also developed artificial blood to undertake the tests. The 

machine made by FGK, Kanpur has been installed in other Ordnance 

Factories. Now these factories are testing and certifying PPE kits 

manufactured in the private sector too. FGK did not stop with 

manufacturing the Blood Penetration Test machines for testing the 

PPE kits but went ahead to manufacture Hand Sanitizers and Face 

Shield. Hand sanitizers were manufactured as per WHO guidelines. 

They were supplied to the government nominated agencies. FGK also 

established a sanitization tunnel for its employees so that necessary 

precautions are ensured in the factory.

Ordnance Factory Muradnagar (OFM)

Ordnance Factory Muradnagar (OFM) is a metallurgical unit 

of the OFB, engaged in the production of steel castings 

to meet the requirement of other ordnance factories. The factory 

came into existence in 1943 as a Transplantation Project during the 

Second World War. It is situated 40 km from Delhi.

The factory has been growing steadily, adapting itself to the 

changing needs of the armed forces. The factory possesses core 

competency in the production of steel 

castings for various aerial bombs and 

ammunition hardware items, armoured 

and non-armoured castings for tanks, 

armoured vehicles and steel forgings. 

In addition to the core competency 

of steel castings, the factory also 

possesses the facilities for machining of 

various castings and forgings.

Presently, the factory is supplying hardware for hand grenades, 

81 mm (PWP) Shell, 81 mm HE Shell, air bombs, flare trip wire, track 

assembly for T-90 tanks, armoured and non-armoured castings for 

various tanks and armoured personnel carriers and castings of ingot 

moulds and different types of forgings to other ordnance factories.

OFM has a modern foundry, machine and forging shop. The 

Foundry shop is equipped with modern melting, moulding, core 

making, fettling and heat treatment 

facilities having electric arc furnaces, 

coreless induction furnaces, electric 

resistance furnaces, oil fired furnaces, 

automatic sand preparation plant, jolt 

and squeeze moulding machine, shake 

out plants, swing grinders for fettling, 

sand washing and grading plant. Once 

the DGOF took on the challenge to 
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manufacture Covid 19 fighting equipments, quality control became 

an important aspect in the process of manufacturing stores. 

Production of PPE kits became top priority of the government. This 

was essential as sub-standard PPE kits could do more harm than 

any benefit. However there were only two testing establishments 

in the country. Ministry of Textile felt that only two testing lab in the 

country was not enough. On being requested by the Government 

of India Mr Hari Mohan, DGOF and Chairman, OFB decided that the 

selected OFB institutions will design and manufacture machines for 

testing the PPE kits and to certify them under the authority of the 

Ministry of Textiles. To meet the requirement, the OFM designed 

and established a testing plant for PPE kits. The plant was tested 

and certified by the Ministry of Textiles. It tests and certifies PPE 

kits manufactured both by the government and the private sectors. 

Mr P Mohanty, IOFS, GM OF Muradnagar got a call from Shri Hari 

Mohan, DGOF & Chairman, OFB on 06 April 20, intimating him that 

OFM is to be a Centre for Blood Penetration Test for PPE clothing/

kit because of geographical advantage of being near to Delhi/NCR 

region. The timeline given by the OFB was very tight and highly 

challenging. GM/OFM was directed to be in touch with OFC and SAF 

• Blood Penetration Testing machine in presence 
of Addl secy DP

to collect Testing equipment on 11th April. Having collected the first 

machine, OFM applied for the NABL acceleration on 13th April 2020. 

Because of active engagement, OFM got the NABL registration by 

17th April 2020. Ministry of Textile notified OFM as one of the Testing 

Laboratory for Blood penetration test on 21st April and it started 

testing w.e.f. 27th April 2020.

• Pedal operated handwash at Tehsil Modinagar

OFM started the facility with the testing of 10 samples per 

day. Due to continuous demand of PPEs in hospitals, more 

number of samples started coming to factory for certification. 

In order to meet this demand, OFM installed two more testing 

machines in the month of May 2020. At present OFM is having 

three synthetic Blood penetration resistance testing machines 

and 25 to 30 samples are being tested per day. Till day OFM has 

tested a record number of more than 1300 samples and issued 

more than 660 UCCs. OFM has issued the highest number 

of UCCs in India and that too within a very short time of two 

months. Reports are being delivered to the companies in period 

of 3 to 4 days from the day of sample submission, which is 

fastest in India.

Shri V.L. Kantha Rao, IAS, Addl Secretary (DP), Ministry of 

Defence visited OFM on 12th May 2020 and took keen interest in 

PPE testing facilities and appreciated the efforts of the factory. 

• Blood penetration testing machine 3 nos
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Ordnance Factory Medak (OFMK)

Ordnance Factory Medak (OFM) was set up in 1984 for the 

purpose of manufacturing the Infantry Combat Vehicles. 

It is situated in the Medak district of Telangana. Over the years, 

OFM has upgraded its skills and manufactured Naval guns, Mine 

Protected Vehicles and Bullet Proof vehicles through in-house 

design and development.

OF Medak received the 

Transfer of Technology 

(ToT) for BMP-II/II-K from 

the Soviet Union during 

early 1980’s. The first 

infantry combat vehicle 

(ICV) ‘Sarath’ rolled 

out of Medak in 1987. 

Initially OF Medak began 

the production of BMP-

II ICV from the semi knocked down (SKD) stage and then from 

the complete knocked down (CKD) stage, achieving a current 

level of indigenized production of 98%. Notably, OF Medak in 

collaboration with various DRDO labs, has developed variants of 

BMP-II such as Armoured Ambulance Tracked (AAT), Carrier Mortar 

Tracked (CMT), Armoured Engineering Reconnaissance Vehicle 

(AERV), Nuclear Biological 

Chemical Reconnaissance 

Vehicle (NBC-RV), NAG 

Missile Carrier (NAMICA), 

Armoured Amphibious 

Dozer (AAD) and Carrier 

Command Post Tracked 

Vehicle (CCPT) to meet the 

requirements of the Indian 

Army. Over the years, 

OF Medak has excelled 

in its skills in design and development of armoured vehicles and 

developed the MPV 4x4, MMPV 6x6 and bullet proof vehicles (BPV) 

for the Indian Army, paramilitary forces and other state police 

forces. Close Range Naval (CRN-91, Calibre 30 mm) guns have been 

developed and produced for requirement of the Indian Navy and 

the Indian Coast Guard. To meet the future requirements of ICVs for 

the Indian Army, OF Medak has now started a project to replace the 

BMP-II with the next generation BMP-II and the Futuristic Infantry 

Combat Vehicle (FICV), to take care of the 21st Century battlefield 

needs of the Indian Army.

Interestingly, when Mr Hari Mohan, DGOF and Chairman OFB 

asked Mr Alok Prasad, GM OF Medak as to what equipment would 

be his contribution in OFB’s support to the national fight against 

Covid 19, Mr Alok Prasad, GM/OF Medak informed him that he 

would like to repair the unserviceable ventilators in hospitals in 

Hyderabad and Secundrabad. Mr Hari Mohan appreciated the 

initiative by Mr Alok Prasad and gave him a go ahead. With no 

experience in manufacturing or repairing medical instruments, OF 

Medak engineers acquired the necessary skills quickly and started 

to repair the unserviceable ventilators at no cost. It is reported that 

OF Medak has, so far, repaired nearly 100 numbers of ventilators 

from large number of hospitals in the State Capital and made them 

serviceable. With the acquired skills and technical knowledge OFM 

has also manufactured a low cost ventilator. This equipment is 

waiting for testing and clearance by the certifying agencies. 

OF Medak took a new route to provide support in the anti-

Covid fight. It happened when the Director of Medical Education, 

Telangana requested Shri Alok Prasad to support the repair of 

medical ventilators at various state government medical facilities, 

during a meeting on 23rd March 2020. Thus OFMK took up the 

challenge and agreed to assist the Govt of Telangana in taking 

up repairs of this critical medical equipment. Since there was no 

prior experience of handling these life saving equipments, OFMK 

consulted IIT Hyderabad (Bio Medical engineering Department), 

NIT Raipur, AIIMS New Delhi & AIIMS Rishikesh, to assess the 

market situation and professionals in this field. 

It soon became clear that non-functional ventilators required 

spares (such as oxygen sensors, flow sensors, batteries modules, 

expiratory valves, air filters, membranes etc.) Since the ventilators 
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were of foreign manufacture, their spares were not available in 

India. Furthermore, it was found that the Printed Circuit Boards 

(PCBs) had inbuilt software protection and it was not possible 

to change a particular component without access to the OEM 

codes. In spite of these, Mr Alok Prasad, GM OF Medak and his 

team decided to undertake the repairs of the ventilators through  

in-house development of spares as well as the battery modules 

with support from industry partners.

OFMK team co-ordinated with the Superintendents of fifteen 

different medical institutions in Hyderabad and other districts of 

Telangana – under the Department of Medical Education (DME) 

as well as ten different institutions under the Telengana Vaidya  

Vidhana Parishad (TVVP) as per priority accorded by Telangana 

State Medical Services & Infrastructure Development Corporation 

(TSMSIDC) for repairing of the defective ventilators and other 

critical medical equipment. Two separate teams of engineers 

under supervision of the GM, Ordnance Factory Medak, 

completed the initial inspection of about 172 ventilators and 

100 of these have been repaired and made functional, duly 

calibrated and handed over to the hospital authorities. OFMK is  

also assisting TSMSIDC for conclusion of CAMC (Comprehensive 

Annual Maintenance Contracts) in respect to the ventilators that 

have been repaired, so that there is no such problem in future.
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Machine Tool Prototype Factory (MTPF)

The Machine Tool Prototype Factory, popularly known as 

MTPF, was set up in 1953 for the design, development and 

manufacturing of machine tools in technical collaboration with 

M/s Oerlikon Machine Tool Works, Switzerland. The factory was 

inaugurated by the late Prime Minister Pandit Jawahar Lal Nehru. 

MTPF is situated in Ambarnath in Thane district, 65 km from 

Mumbai.

The purpose of establishing this factory was to equip the 

Ordnance Factories with machine tools but gradually MTPF 

diversified its activities and started the production of vehicle gear 

boxes, gear boxes for artillery equipment and tanks, ammunition 

stores, civil trade items like revolvers, Kavach and sub-assembly 

of ‘Dhanush’ gun. MTPF has modern manufacturing facilities 

which include turning, milling, shaping machines, jig boring and 

conventional machines. It has special machines for gear cutting, 

gear shaping and thread grinding. It works on the most modern 

software driven systems for R&D and design work.

The future plan of MTPF is to participate in the manufacturing of 

gearboxes for FICV, BMP II upgrades, future ready combat vehicle, 

fuzzes for 30 mm air burst ammunition and electronic fuzes for 

artillery ammunition.

Indeed it was a change of manufacturing philosophy when 

the Mr Hari Mohan, DGOF & Chairman OFB directed the General 

Manager to do something substantial from his factory to help the 

nation to fight the national war on Covid 19. The GM/MTPF felt that 

his factory can undertake manufacturing the most challenging of all 

the equipment needed - Ventilator. 

Responding very early to the call from OFB to examine the 

feasibility of production and supply of life saving products, which 

could be of use in the handling of COVID 19 pandemic by the 

concerned government agencies, MTPF took up the challenge 

of designing a Ventilator, an important life saving product, the 

shortage of which was being widely reported in the media and 

which was being projected as one of the major bottlenecks in 

handling critically ill patients. Encouraged by Mr Hari Mohan, DGOF 

and Chairman, OFB after the concept and design was brought to 

his notice; MTPF went ahead with its plan and came up with the 

prototype of a non-invasive low cost ventilator within a week. It is an 

automated respiratory assist device to meet the growing demand 

• Breathing Assistance Device

for hospital ventilators. It is a non-invasive device, which provides 

respiratory support to the patient via the controlled and automated 

squeezing of ‘Artificial Manual Breathing Unit’ – AMBU bag. It is a 

basic airway management device that allows oxygenation and 

ventilation to patients until a more definitive airway management 

can be established and where endotracheal intubation or other 

definitive control of the airway is not possible.
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• Hot Air Heat Seam Sealing Machine

This device includes functionalism and control of following 

therapy parameters.

a) Inspiration to Expiration Ratio - 1:1 to 1:3

b) Breath rate  - 12 to 35 BPM

c) Tidal volume - 100ml to 600ml

In addition, the device has been provided with a rechargeable 

battery to ensure uninterrupted functioning in the event of 

power failure or for use during transportation of the patient. The 

functioning of prototype was witnessed by a team of doctors 

headed by the CMO/OFH Ambarnath. The team observed that 

automated breathing unit can be used for non invasive mode 

of ventilation to the patient and also that the unit would be very 

useful for ventilation for short duration and ventilation during 

transportation of patient.

Apart from the above, it was indeed a collective effort by all 

the forty one factories which tried to contribute their best within 

the limited means and resources at their disposal during the 

complete country wide lockdown. Factories like OLF Dehradun, 

OF Khamaria, OF Ambernath, HAPP Tiruchirapalli, OF Dehradun, 

OF Tiruchirapalli, and OF Dehu Road contributed by innovating 

solutions and supporting the local administration through welfare 

means in terms of providing them products and services like masks, 

sanitizers, fumigation machines, disposable bed covers and repair 

of beds, ventilators etc. when such products and services were not 

available through open sources. 

 Ordnance Factory Ambarnath (OFA)

• Ambulance for COVID  19 patient• Isolation facilty of 25 bed at OFHA 

Ordnance Factory Dehu Road (OFDR)
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• ME section of OFK fabricated paddle operated 
wash basins

• OFK delevers hand Sanitizer to CHMO Jabalpur

Ordnance Factory Khamaria (OFK)

Ordnance Factory Katni (OFKAT)

• Two ply mask manufactured by OF Katni. The 
Mask was distributed free of cost to employees 
& families

• Sanitisation of CNC Machine in progress

4| COVID 19: Role of OFB PR and  
Corporate Communication

OFB and its factories have been a strategic asset of the 

nation for over 219 years. It is often observed that during 

its long journey; any organization developes certain characteristics 

of functioning, which evolves from the organizations core values, 

ethos and culture. This is a fact for the Ordnance Factories and the 

OFB too. Ordnance Factories and the OFB come under the Official 

Secret Act. Due to this, discussing anything about the organization 

and items being manufactured by the factories were prohibited 

in some manner or other. Thus OFB and the Ordnance Factories 

have been a national security strategic asset with least exposure 

to media and outside world. Quite often personnel of one factory 

would not know as to what was happening in another factory. It 

followed the army’s policy of information being exchanged only on 

the “need to know” ‘basis.

However, operations in the Kargil sector during 1999 brought 

the powers of Media to the fore. It is well accepted that the battles 

in the most difficult terrain fought and won by the Indian army and 

the IAF were immensely supported by the electronic media. It is 

often said that the role of the Media was so all pervasive that the 

nation and to great extent world leaders made their opinion in 

favour of India much easily. Pakistan capitulated under the force 

of Indian army, IAF and the electronic media. However, OFB which 

was behind the every artillery gun that fired, every rifle, machine 

gun, grenade and other warlike stores that became the lifeline 

for the soldiers, every tent in which they stayed, every piece of 

clothing they wore, did not get its due recognition as it followed 

the principles of being a quiet strategic asset of the nation and the 

fourth arm of the armed forces of India.
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The lessons learnt report of OP-Vijay (Kargil operations) clearly 

brought out the role of the Media as a major contributor to the 

success. This made the armed forces re-think on its approach 

towards external communication and winning minds and hearts 

of the nation through it. The changed policy in the armed forces 

started to become effective from the year 2000 onwards. Yet OFB 

decided to wait and watch. Actually it was much later, around 

2016 that the OFB started to take cognizance of importance of 

Media as a tool for supporting the OFB management. It was 

thus the Department of PR and Corporate Communication which 

took prominence in the OFB. Since then the efforts of the OFB’s  

PR and Corporate Communication have reaped huge benefits for 

the organization.

The recent years witnessed the OFB PR and Corporate 

Communication Department handling the Corporate 

Communication related matters during the inaugural ceremony 

of the Indo-Russian Pvt Ltd, a joint venture between the OFB and 

Rosoboron Export and Kalashnikov of Russia during March 2019. 

Shri Narendra Modi, PM and other dignitaries graced the event.  

The event went off very well. The event’s exposure to the national 

and international audience gave excellent exposure to the OFB. 

PR and Corporate Communication thus became a corporate 

governance tool for the OFB. Soon thereafter on the 8th of  

April  2019 PR and Corporate Communication Department of the 

OFB organized the handing over of the Dhanush guns to the army 

in Jabalpur. It was, perhaps for the first time, that the world saw  

the engineering and manufacturing strength of the OFB. This  

effort of the PR and Corporate Communication dispelled doubts 

about the capability and commitment of the OFB to the nation. The 

detractors of the OFB became isolated. The print media heaped 

praise on the OFB. OFB’s PR and Corporate Communication 

Department has been instrumental in bringing change in perception 

of the nation towards the OFB and its products. This was the 

most substantial support provided by the OFB PR and Corporate 

Communication Department to the top management of the OFB. 

The PR and Corporate Communication Department of the OFB 

connects the OFB leadership across OFB’s own internal ecosystem 

through various magazines, handouts and bills etc. It also made 

two short movies on Dhanush and many short movies on the OFB, 

just prior to the DEFEXPO 20 in Lucknow. OFB/PR also managed 

the impossible when it organized a regular serial exposure on the 

OFB and important factories on Republic TV. The PR and Corporate 

Communication Department also published two Coffee Table 

Books, namely “Dhanush and Sharang: Marvels of Make in India”. 

This book was awarded Second prize in an All India level award 

ceremony by the PR Society of India. The second book, “Indian 

Ordnance Factories: India’s Strategic Asset” was published in 2019 

and was released by Shri Rajnath Singh, Raksha Mantri on 14th Feb. 

2020. The PR and Corporate Communication Department has been 

active on Facebook, Twitter and other media tools to ensure that 

the correct perspective of the OFB is projected. This has become 

even more necessary in the present environment where the OFB 

has to compete directly with the domestic and international 

private sector.

Thus it became the natural responsibility for the PR and  

Corporate Communication Department of the OFB to shoulder 

media related exposures of the OFB, once Shri Hari Mohan, DGOF 

and Chairman OFB decided to provide full support to the Govt of 

India in its fight against Covid 19. It was an absolutely different 

kind of challenge for the PR and Corporate Communication 

Department of the OFB. It had to keep track of very fast moving 

developments that were taking place under the direct leadership 

of Mr Hari Mohan, DGOF and Chairman OFB. Gone were the days 

when adequate time was provided by the organization to the 

GMs for planning and preparing project reports which could take 

substantial time to fructify. 

In fact, keeping with the OFB and its internal ecosystem of 

keeping the interest of the Nation First, Mr Hari Mohan would give 

only a few hours to the GMs to respond. And with such dynamic 

leadership from the DGOF, all the GMs rose to the occasion and 

started producing unbelievable results. Even the MOD was  

surprised by the military like dynamism exhibited by the OFB and 

its factories. It became the responsibility of the OFB Corporate 

Communication and PR Department to connect with each and 

every factory and core functionaries in the OFB for collating 

the happenings and simultaneously another team of PR would 

connect with the print and electronic media to project the singular 

dedication of the OFB to meet the national requirement to 

manufacture products to fight Covid 19, as there were very few 

such manufacturers in the country at that time. On the request of 
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the national electronic media houses, the PR Dept organized 

numerous media interactions between the media and  

Mr Hari Mohan, DGOF and Chairman OFB. The nation could 

now understand the power of delivery of the OFB. In fact 

history was made when the DGOF was invited by almost 

every national and regional electronic and print media 

houses for discussions. OFB Corporate Communication and 

PR Department is proud of its contribution to the OFB and 

its entire ecosystem. 

Corporate Communication and PR Department of any 

organization is the most dynamic institution. This is also 

true for the PR and Corporate Communication Department 

of the OFB. Indeed with the rich experience in handling 

electronic and print media, coordinating PR events, refuting 

false allegations against the OFB, planning and executing 

PR training and events, this department of the OFB shall be 

increasingly valuable to the OFB in the 21st century.
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OFB, its Ordnance Factories and the entire  
ecosystem of the OFB have always worked on only 

one ethos and motivation for over 219 years. It is simply 
NATION FIRST-THIS TIME AND EVERY TIME.

History is replete with examples of Ordnance Factories 
and later the Ordnance Factory Board, rising to the call of 
the armed forces of India to provide military wherewithal. 
OFB representing the entire ecosystem of factories, training 
institutions, business establishments, medical institutions, 

staff, workers etc represents a highly motivated and skilled 
organization that swears to be standing by for any call of 
the Nation; whether it related to making of agricultural 
tractors in 1950s or to support the Govt of India in its fight 
against Covid 19.

With its task to produce items to fight Covid 19 well 
done and continuing, OFB is getting back to its primary role 
of manufacturing military related weapons, ammunition, 
clothing, tents etc. OFB understands the national security 

WAY AHEAD5| emergency like situation that has emerged in the high 
mountains in the Northern borders and daily skirmishes 
happening along the LC with Pakistan. It will always be 
ready to support the nation’s armed forces. This is the 
heart of the OFB’s professional and core values. 

The OFB is now working towards making India 
self reliant in military products through professional 
excellence, innovation and organizational optimization of 
resources. This philosophy underlines the values, beliefs 
and expectations, commitment and dedication of the OFB 
to support every soldier in the field.

Therefore, the Thrust of the OFB will continue to be:-

• To equip Indian Armed Forces with modern defence 
and battlefield dominance equipment.

• To continuously modernize production facilities in 
tune with the changing requirements of the armed 
forces.

• To equip the armed forces with the latest  
technologies through acquisition, synergy and  
in-house R&D.

• Support the ‘Make in India’ in defence manufacturing 
to success through collaboration, technical 
excellence and innovations.

• To continuously improve quality.

• To improve operational efficiency and 
communications by extensive use of information 
technology.

• To increase customer satisfaction.

• To train and motivate personnel.

• To increase customer base in defence, non-defence 
and export markets and to establish global presence.

OFB once again assures the nation of its full commitment 
under any circumstances. 
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Nation First*** is an unusual presentation 
from the makers of most powerful weapons, 
ammunition, military vehicles and other 
warlike stores for over 219 years. It is for 
the first time that the human aspect of 
the organization, by quickly reorganizing 
its resources to meet national emergent 
requirements in the medical domain is 
being recorded. It has been a great effort 
by the OFB, spanning length and breadth of 
the country with only one motivation and  
aim---Nation First...

This Coffee Table Book is a historical record 
for the posterity. It will remind the future 
members of the OFB Family that when the 
‘Nation Calls for Support’, OFB and its entire 
ecosystem of personnel, factories, innovative 
skills etc will be ready to contribute. OFB 
personnel have proved to be silent warriors 
for the national cause.

The present exposure of the OFB in areas 
other than what it is established, has given 
pride in every person connected with the 
OFB. The OFB Unions too rallied the workers 
to work day and night, thereby initiating a 
powerful synergy of convergence of interests 
for the nation.

History stands made in the OFB!

Lt Gen (Dr) Anjan Mukherjee, 
PVSM, AVSM is a 1973 
batch artillery officer. He 
rose to become the army’s 
Director General of Financial 
Planning during 2010. It 
was during this tenure he 
successfully conceptualized 
indigenous manufacture of 

modern medium artillery gun in India ‘Dhanush’. 
He took over as the Director General of Artillery 
during early 2012 and supported many artillery 
modernization projects. He has been closely 
associated with 155 mm 45 Calibre Dhanush 
medium artillery gun project and many other 
modernisation and futurustic projects.

A prolific writer of military related books, this is his  
twelveth published book, jointly authored with 
Mr. Gagan Chaturvedi. His tenth book ‘Dhanush 
& Sharang’ was awarded All India Second Prize by 
Public Relations Society of India.

Shri Gagan Chaturvedi 
is a Central Civil Service 
Cadre officer of the 1988 
Batch. He belongs to the 
Indian Ordnance Factory 
Service. An Alumnus of 
Hindu College, Delhi and 
Post Graduate from Delhi 
University, he has held 

important appointments both on manufacturing 
and administrative side in various Ordnance 
Factories in India. He has held important 
appointments like Deputy Director General of 
Exports in the headquarters of Ordnance Factory 
Board in Kolkata. Presently he holds the important 
appointments of Deputy Director General Human 
Resources and Public Relations of the Ordnance 
Factory establishment in the country.
He has an abiding interest in history, culture, 
geo-politics and technology. He has numerous 
published articles to his credit.

He has also jointly authored with Lt Gen (Dr)  
Anjan Mukherjee, PVSM, AVSM Coffee Table 
Book titled ‘Indian Ordnance Factories : Nation’s 
Strategic Asset’.

OFB

Atmanirbhar Bharat


