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Museum nominates its archives for listing on UNESCO’s 
Australian Memory of  the World

INSIDE THIS ISSUE:

A professionally conducted Significance Assessment 
on the Musuem’s archives last year was the catalyst for 
nominating this very important collection that gives a 
unique insight into Australia’s manufacturing history.

From the AMW website http://www.amw.org.au/ 
“The UNESCO Australian Memory of the World 
Program honours documentary heritage of significance 
for Australia and the world, and advocates for its 
preservation.“

Renzo, our grants officer, wrote the following summary 
for the nomination:

The Lithgow Small Arms Factory is a microcosm of 
Australian history. The collection of archival materials, 
an array of machine tools and the industrial premises 
provide a living proof of one of the nation’s iconic 
establishments. It was more than just a factory. 
It displayed everything that is Australia today – 
inventiveness, sense of belonging and community, 
shaping of the Australian character, awe-inspiring 
achievements and regional development. 

All of this is captured through some 30 000 to 35 000 
records/documents relating to the period from 1908 
through to 1970s. These include employee records, 

machine tool periodicals and catalogues, engineering 
books, photographic material (negatives/prints/film), 
blueprints, plans, drawings/sketches, newspaper 
clippings, posters, factory administration records, 
diaries, technical specifications and cartoons. 

The significance value of the collection is in essence its 
heritage of Australian life as seen through the ‘eyes’ of 
a major regional town and facility in the lead to, during 
and post WW1 and WW2. 

The collection is a national treasure which needs to be 
preserved for current and future generations and its 
history acts as a reminder of our nation’s struggles and 
response in times of adversity. It also is a reminder of 
Australia’s achievement.
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A picture’s worth 1000 words ...

Mary begins the first of the concept drawings that will enliven 
presentations of our ideas for the Museum’s future.

The Fact’ory
NEWSLETTER OF THE LITHGOW SMALL ARMS FACTORY MUSEUM



Custodian’s corner
Welcome to the first issue of our resurrected newsletter 
which will provide updates on what’s happening at 
the Museum and plans for its future, highlight our 
collections, and deepen your understanding of the 
purpose and methods of the museum. We hope you 
find it informative and inspiring.

Whatever the Museum means to you, we must be 
mindful that it is primarily for the public. It belongs to 
the people of Australia. Those of us fortunate enough to 
have a hand in it need to understand its potential and 
do all we can to fulfil its mission.

While we have a magnificent firearms collection, the 
museum is much more than that. Renzo’s summary on 
page 1 of this newsletter brilliantly encapsulates what 
we aim to reinforce as we progress through museum-
wide display upgrades. (left: concept drawings Machine Shop)
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Ethics for museums
One only has to look at the Banking Royal Commission 
to get an insight on what ‘lack of ethics’ is all about. 
We all have at one time or another witnessed 
the abrogation of ethical behaviour. We’ve seen 
organisations or people putting themselves above 
reproach and doing things that are not only against the 
law but are also ethically unjust. 

Ethics – the what
So, what does ‘ethics’ really mean. The following 
is drawn from the ‘Code of Ethics for Museums – 
Museums Association (UK)’: 

“Museums are public-facing, collections-based 
institutions that preserve and transmit knowledge, 
culture and history for past, present and future 
generations. This places museums in an important 
position of trust in relation to their audiences, local 
communities, donors, source communities, partner 
organisations, sponsors and funders. Museums must 
make sound ethical judgements in all areas of work in 
order to maintain this trust”. 

Ethics are about shared values, culture and principles 
which define who we are and how we want to behave 
as a Museum. Many organisations produce a Code of 
Ethics, an actionable policy describing the values and 
behaviours they want their employees/volunteers to 
fulfil and their stakeholders & customers and partners to 
understand. Museums are no different.

Ethics – the why 
Reputation and trustworthiness are key foundation 
stones of any Museum. And the basis of operating 
ethically is a pre-requisite in building trust and 

sustaining reputation. As we go about our daily 
business in Museum life, the eye of the visitor, the 
volunteer, the employee or the Government is firmly 
fixed on the Museum’s commitment to public service 
and accountability, transparency in the way we operate 
and making decisions that are informed. 

Ethics – the how 
Championing ethical behaviour should consider the 
following essentials:

• Treating everyone equally with honesty and 
respect;

• Upholding the highest level of integrity and 
personal conduct at all times; 

• Treating collections as cultural, historic or scientific 
assets rather than assets for financial gain;

• Showing transparency in acquiring and 
deaccessioning collection objects;

• Reporting behaviours or practices that contravene 
the Museum’s Ethics Code; and, 

• Avoiding personal conflicts of interest when dealing 
with the Museum collection. 

The booklet “ICOM Code of Ethics for Museums” 
is available in our library and all volunteers should 
familiarise themselves of the Code. If anyone would 
like the UK Museums Association’s “Code of Ethics for 
Museum” emailed to them, please let us know. 

NOTE: We will be issuing a Code of Ethics Policy for the LSAF 
Museum as part of a wider update of all Museum policies in the next 
3 months. 
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Muse News
LithGlow 2018
This year saw the 
resuscitation of 
LithGlow and we were 
proudly one of the key 
attractions. We certainly 
did very well – over 
300 visitors took to the 
tours of the old Factory 
site and Machine Shop, 
plus we had many more 
admiring the Museum 
displays – we were 
“busting at the seams”. 

Having the presence 
of a WW2 searchlight was like attracting ‘bees to the 
honeypot” – it was a magnificent sight seeing the light 
beam move across the sky like a UFO with many 
seeing the glow up to 20km away.

All of this was in service of putting a “spotlight” on the 
city’s industrial heritage with the LSAF site being a 
prime candidate. 

NSW Firearms Amnesty
Once again the Museum is involved with a firearms 
amnesty - this time State rather than Federal. 
Although we’ve not seen anywhere near the number of 
registrations or hand-overs this time, a couple of nice 
firearms have been donated. The Amnesty runs until 
the end of September.

Government funding 
We have been busy over the past few months 
completing applications for Government grants. In 
fact, we have five grant applications being adjudicated 
on, from  heritage related infrastructure through to 
preservation of archives. 

Disability lift, external / internal wall panel installations, 
roof restoration, electrical upgrades, heating and rust-
proofing of steel framed windows are some of the areas 
we have sought funding. 

Being social media smart 
Donna, Kerry and Renzo attended the Destination NSW 
seminar in July at Bathurst where various tips were 
given on funding, marketing, social media techniques, 
event promotion and much more. 

A key takeaway was the growing importance of 
digital media from websites to social media and the 
importance of smartphone communications. All of this 
is perhaps new to some of us but it is essential we 
embrace this new world of communications. Anyone 
with a mind for social media tools, please contact us – 
we are “all ears” on this sort of thing. 

SAF Machinery
The Museum’s machinery collection, after many years 
in storage at the back of the Factory site, has been 
moved down into the old General Machine Shop.

Now that they are accessible we can accompany 
visitors over to the GMS to see them. We will soon 
be working on a program of restoration in preparation 
for a semi-working display so that visitors can marvel 
at some the machinery used in the early days of the 
Factory. This type of display will take the Museum to a 
whole new level.

Over the years, through donations, we have doubled 
the original collection, and are still on the look out for 
machines that were used or made at SAF pre 1950s. 

Have you ever come across one of these?
Missing from our 
machinery collection 
is a wood profiling 
machine, otherwise 
known as a form 
turning lathe, such 
as was used to 
make the SMLE rifle 
woodwork. 

The original Factory 
contract included only three of these belt-driven Gilman 
& Son lathes and all were disposed of some time in the 
past - whether through scrap or auction we do not know. 

We are actively seeking one of these machines, even if 
modified, for our machinery displays.

It is interesting to note that Gilman & Son were known 
for their last forming lathes which produced wooden 
shoe lasts. Their company was in Springfield, Vermont, 
USA, so Pratt & Whitney (Connecticut) must have 
approached them to make these lathes specially for 
their contract. The layout blueprint for these machines 
in our archives is titled “Form Turning Lathe, Gilman, 
For Australian Job”.



A rifle is a genuine piece of ingenuity, with many 
precision parts made to exacting specifications. This 
leads us into the subject of barrel rifling …. how was 
it done in Lithgow.  Well it came about through US 
based Pratt and Whitney, the company who won the 
contract to establish the Small Arms Factory in 1909. 
They supplied the sine bar rifling machine … five of 
them in fact, but later increased to 10 as production 
was increased from 15 000 rifles per year to 20 000 
pre-WWI. 

Today, this incredible piece of precision engineering 
is one of some 45 metal working machines that 
the Museum owns. Soon after the Museum was 
established in 1995, we were gifted 20 machines 
including a number from the original Pratt & Whitney 
contract. 

Being a Government establishment, most SAF 
machines were given an identifying Plant Unit number 
(PU) either painted on, paper label, or oval brass tag. 

This machine has 
an oval brass tag 
marked 186. It 
also has PU 186 
on a painted oval 
label. It was made 
c.1909. 

We have documentation in our archives from the 
original Pratt & Whitney contract giving details of the 
machines and equipment.

So why was the sine bar rifling machine such an 
integral component of LSAF production. It was this 
machine that precisely cut the spiral grooves inside the 
barrel that imparted spin to the bullet so that if would 
travel further with improved accuracy. 

The angle of the sine bar was adjustable to set the 
pitch or twist of rifling in the barrel. By changing from a 
straight to curved bar, ‘progressive’ or ‘gain’ twist rifling 
can be produced. To the best of our knowledge only 

single point riflers can cut progressive rifling in a barrel 
- these old rifling machines are still sought after by top 
gun-barrel makers. 

The machine was driven by overhead leather drive 
belts, had automatic feed with retraction of the cutting 
tool and barrel indexing to suit the number of grooves 
required. 

Specs from contemporary Pratt & Whitney catalogue
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Collection feature - Pratt & Whitney No 3 sine bar 
hook cutter rifling machine
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From our archives - P&W rifling machine provenance

1.  Blueprint showing the setting of the machine on the 
factory floor including the overhead drive system. Pratt 
& Whitney sent layout blueprints for every machine in 
the original contract to Lithgow.

3. A sheet from the 
inventory book sent 
to Lithgow by Pratt 
& Whitney shows 
5 rifling machines 
were sent with the 
original contract. 
(note their item 
numbers 185, 186 
- 189)

Handwritten 
annotations by 
Lithgow SAF to the 
left of ‘Item No’ add 
another 5 rifling 
machines (Item no 
489 - 492 & 736)
bought from Pratt 
& Whitney in 1913 
when rifle-making 
capacity was 
increased.

2. Photo from the album supplied with P & W original 
contract when the factory was built. Virtually every 
machine supplied in the original 1910 contract are 
shown in the albums. 

Provenance proves an object’s history - it’s origin and ownership as it passes through time. By knowing where 
it came from and what it is used for, you can understand its importance and convey it to others. That’s what 
researching your collection is about; turning an object into something that has a much larger story to tell.

Why else is provenance important? Aside from supporting authenticity of an object and telling its story, it can guide 
decisions on conservation, or argue a case for grant funding. It can determine questions about legal ownership. 
Museums are responsible for ensuring, as best they can, that an object entering their collection has been transferred 
legally from one owner to another, and that no import/export laws were violated.

As collectors know, provenance enhances the value of an object beyond its intrinsic worth by virtue of its 
completeness or its ownership history, such as a previous famous (or infamous) owner.

Items below from our archives provide proof of history for the Pratt & Whitney rifling machine featured on pg 4.



Featured firearm - The quirky Quackenbush

What makes our firearms collection so comprehensive 
is the many sub-collections that are available for 
comparison or specialist study. Be it a particular type, 
use, manufacturer or model, we have enough to cover 
most research requirements. The firearms of inventor 
Henry Quackenbush are a delightfully quirky study of 
variation.

When we took an interest in learning more about our 
collection of air, gas and spring operated firearms, we 
became particularly interested in the Quackenbush 
rifles as our collection grew from one to four. Their 
inventor took such a unique approach in designing 
them and must be admired for his willingness to look at 
every option.

Henry Marcus Quackenbush was an inventor and 
gunmaker. He was born at Herkimer New York in 
April 1847. At the age of fourteen, he began an 
apprenticeship at Remington Arms Co. 

By the age of 20 he was inventing and marketing his 
own inventions including his first successful design, 
an extension ladder. Circa 1871 he left his job at 
Remington to start The H M Quackenbush Co Metal-
Works and Gun Shop in his hometown of Herkimer and 
patented his first gun, an air pistol, in that year. 

The Quackenbush company began producing air rifles 
in 1876. Both his air rifles and the steam-powered plant 
that manufactured them were considered revolutionary 
innovations at the time. ‘American Machinist’ of 
1913 contained an article “Machines & Tools for 
Quackenbush Rifles” (copy in Museum Library). 

In the 1880’s, Quackenbush began mass production of 
so-called “gallery guns”, and the Quackenbush name 
appeared in carnival and amusement arcade shooting 
galleries throughout the United States.

Right :Unusual features of each model of the 
Quackenbush rifles in the Museum collection 

1. Model 0 Lightning
Incredibly rare, less than 50 known to exist. Uses a 
rubber band to operate the compression piston. These 
were manufactured as a boys’ air rifle.

2. Safety Rifle
A .22 rifle with a pivoting breech. These were popular in 
the shooting galleries of old.

3. Model 5 Combination
Can be converted from an air rifle to a .22 cartridge rifle 
by placing the firing pin (stored in the stock patch box) 
into the compression chamber.

4. Model 1
One of the most popular Quackenbush air rifles. To 
operate the spring-loaded barrel was pushed in to pres-
surise and load the gun. 
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Museum popularity outperforms
Over the years, the Museum has been a popular destination for many. In more recent times, visitations have really 
taken off. We’ve seen a spurt in numbers over the past 4 to 5 years. This year, 2018, we are anticipating almost 
10 000 visitors – a record number. Our aim over the next 3 to 5 years is to push this to 20 000 annual visitors.  The 
trend line since 2001 shows a decline, a lull and then rising above forecasts. 

Year Comments Year Comments

2001 600 free in September 2013 Admission fees increased 1st February; At Ironfest 
April; 151 free in May for International Museums 
Day; New sign on highway 23/07; Bushfires mid/
late Oct; Started Facebook 

2003 415 paid for by ADI in November 2014 At Ironfest Sunday only; Play “Through These 
Lines” 22-24 August, 107 attendees not recorded 
in total

2007 Hayes Room opened in May 2015 Opened Saturday night to 10 PM for Ironfest; 
Went to Fairfield police open day Oct 17

2010 Opening Wednesdays from September 2016 Small presence at Ironfest; Started commercial 
display upgrades; Facebook finally sorted out

2011 Ironfest moved from April to May; 69 free in November 
for Tidy Towns tour 

2017 Negotiations to buy museum, canteen & GMS; 
Did not participate in Ironfest

2012 Ironfest back to April; 132 free in May for International 
Museums Day Centenary in October 

2018 LithGlow in May (estimate 50 came for WW2 
searchlight only)

Sydney

Bathurst
Lithgow

Blue MtnsOther NSW

Interstate

International

Visitor Survey Snapshot 
We do collect some fantastic data – here’s a snapshot on our visitations with some enlightening facts ….. 

Vistation by area

Word 
of mouth

By chanceInternet

Signage

Tourism 
services

Radio TV

Magazine 
articles

Brochures
Other

Return visit

How visitors found us Reason for visit

History 
interest

Firearms interest

Engineering 
interest

Entertaining kids

Family 
connections

Research

Spur of moment tourist
Recommendation
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Collection additions
Handed in during the current NSW Firearms Amnesty:

French Gras Model 1874 - This model is a redesign of 
the Chassepot Model 1866. Some of the earlier Chas-
sepots were converted to the Gras system but this one 
was a Gras built from scratch. It is in 11x59R calibre.

Chassepot Model 1866 - A needle-fire rifle that was 
converted to a 12 gauge shotgun in Belgium. Many 
such conversions were done by Belgian and English 
gun makers to make use of the good strong Chassepot 
action after it’s needle-fire system became obsolete in 
the early 1870’s.

Lithgow Model 1 single shot rifle
This rifle, serial number 75062 is one of a batch of 2000 
Model 1s made in late 1947 / early 48 - after 10 000 
Model 1A’s had been made. The reason behind this 
special batch of Model 1s is unclear, we believe they 
were made for a retailer other than Slazengers.

Proposed International Engineering Convention
The Museum has been giving some thought to hosting 
a major international/national conference and exhibition 
at the Small Arms Factory in late 2019. 

We know it is a way off, but these types of events do 
take time to organise. What we are envisaging is a 2 to 
3-day event that incorporates: 

• An exhibition showcasing selected metal working 
equipment integral to the manufacture of advanced 
engineered products at the Small Arms Factory 
which laid the platform for the nation’s manufacturing 
industry growth. We envisage showcasing selected 
rifles and commercial products, specifically their 
technical design and the issues encountered and 
how they were rectified, as well as the key people 
who made a difference
• A 2-day conference at which renowned local and 
international speakers will traverse a range of topics 
surrounding industrial heritage and its future in 
society

• A tour of the LSAF Museum and its collection and 
artefacts
• A tour of other selected industrial heritage sites 
pertinent to the LSAF
• A dinner function welcoming guests and 
attendees.

Over the coming months, we will work with various 
national and international institutions to scope this 
inaugural event for Lithgow. There is so much history 
and significance about the Small Arms Factory and it 
is important we endeavour to bring this to the fore in a 
spectacular and enterprising fashion. 
If you have any thoughts or ideas on what the event 
should encompass or organisations to partner with, 
please email us on admin@lithgowsafmuseum.org.au

Camelback belt driven pedestal drill - came to us 
with an intriguing history. We were told by the donor that 
it came to them through Tremayne Hargans. We know 
Tremayne, who owned the garage at Carcoar, bought 
a lot of machinery and parts from SAF auctions. If only 
this drill could talk ... having no markings at all, and 
being based on an early Cincinnatti, we are wondering 
if it was one of the many machines made at the Factory. 
One day we might find a drawing in our archives ...
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From our Visitors ...
Google reviews ...
I walked into this place expecting a 
small collection of rifles and perhaps 
pistols but was blown away by the 
massive collection. There were at 
least 500 pieces on display (my own 
estimate, I was told they have at 
least 1400 pieces) in just 2 rooms. 
I’ve been to numerous such muse-
ums and this tiny little small town 
museum definitely held its weight 
even against international venues 
such as the Armee Museum in Par-
is. Highly recommended!

Brilliant, completely satisfied all 
my warriness needs. Even caught 
my wife taking photos of weapon-
ry. That’s unheard of. The pistol 
collection upstairs is amazing. Don’t 
let anyone hurry you along in this 
place, take your time.

Trip Advisor ...
We made Lithgow our destination 
because my husband had heard 
about this museum and thought it 
would be an interesting place to 
visit. Myself, who is not a gun per-
son was a bit reluctant. But to my 
surprise i found it very interesting 
and was amazed with what I saw. 
The displays were fantastic. It was 
incredible to see the many guns 
on display and the way they were 
made with the machinery that was 
available in years gone by. My hus-
band who was a fitter and turner by 
trade could not believe what he saw. 
The volunteer Dave, who served 
us, was so helpful and informative. 
I commend him on a job well done. 
Great place to visit would thoroughly 
recommend.

Facebook re factory site tours ...
Thank you Lithgow SAF team. My 
father and father in law had an ab-
solutely amazing time both visiting 
the museum for their first time, but 
the tour was absolutely brilliant. 
We were all really impressed by 
the knowledge of the guides, the 
set out of the tour, and for sharing 
with us the rich history of the site. I 
hope this becomes a more common 
occurrence!

Volunteer spotlight - Ean Jones
There always has to be a start-
er and for this inaugural column 
we’re delighted to profile Ean 
Jones. 

You see, Ean, a unique name 
meaning ‘God is gracious’, is a 
foundation member of the Muse-
um. All those years ago and the 
period preceding and post are 
embedded in Ean’s memory bank.  
Extracting some snippets from his 
grey matter paints an interesting 
picture of the man who in the 

horse-racing vernacular could be referred to as a ‘stayer’. 

Ean was a top-notch photographer in his day. So was his father. Wed-
dings, family portraits, special occasions, commercial work combined with 
covering events for the Lithgow Mercury were his specialty.  Also, Ean 
took a fancy to motor racing photography and travelled all over the coun-
try capturing the dramas and personalities behind the sport, including the 
great Peter Brock in his Austin 30. 

So why the interest in Lithgow Small Arms Factory Museum?  There are a 
number of reasons. Perhaps foremost there’s a family connection - Ean’s 
father, his two brothers and sister worked at the LSAF.  The fact Ean is 
a Lithgowite, has never left the area and very passionate about it adds 
another dimension to his attachment to the Museum. 

He recalls those early days of the Museum quite vividly. 

‘They were trashing the place …… no-one cared about the factory …. the 
war was long over and Government (through ADI Industries) showed no 
interest in keeping the history.  There was a lot of agro around Lithgow at 
the time. So, a group of us, many being ex-employees, got hold of some 
paperwork and convinced ADI to leave a legacy’.  

Ean added ‘it was 1996 and here we were with a stash of firearms that 
were assigned to us but no-one knew how to get the Museum organised 
and running.  We had part of the ground floor of the Museum building set 
aside with firearms on the floor but little idea as how to mount them into a 
display. But we had volunteers – lots of them of some 15 to 20 – and we 
figured out a way and it worked’. 

‘The year of 1996 though was not one to remember fondly’, says Ean.  
‘Just as we were in the throes of establishing the Museum, Australia 
suffered its worst human tragedy in history at Port Arthur. Guns were not 
the flavour and there was a groundswell of community opposition. So, we 
had to tread carefully and do things slowly but right’. 

Perhaps his two favourite firearms are the Owen sub-machine gun (built 
by Lysaght in Wollongong) and the 303 Bren gun built in Lithgow.  Ac-
cording to Ean, it is said that ‘the 303-rifle coming out of Lithgow was far 
superior to those made by the British at the time – everyone wanted the 
Lithgow 303 after the evacuation of Dunkirk”. 

For every year since 1996, Ean has been ‘in the office’ every Tuesday, 
Thursday and Sunday. He served as Vice President of the Museum in the 
early years. He just loves the place!.



Progressing the Museum
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This may not be everyone’s ‘cup of tea’ but policies and 
procedures are a must. They reflect how we do things, 
the decisions we take and imparts knowledge to all who 
work and support the Museum. 

We’ve decided to review and update all of our current 
policies and draft new ones, where required. In addition, 
we will have operational procedures covering all key 
aspects of the Museum’s functioning.

Whether it be volunteering, collection / archival man-
agement, security, financial delegation, Health & Safety, 
environmental sustainability, visitor management and 

much more, we will have the necessary policies and 
procedures in place to guide how we operate. 

This is something we will work on over the next 6 
months – we will do it in several stages. The Manage-
ment Committee to keep members updated on progress 
and where necessary, training and familiarisation will be 
provided. 

Renzo Benedet, a recent volunteer, has agreed to carry 
out this task on behalf of the Management Committee 
…… he can be contacted on 0418 424 452 if anyone is 
wanting to assist or provide any information. 

Policies and Procedures

Display upgrades are a particularly important part of our 
plans for the Museum’s future as we progress improving 
every area of our operation including administration, 
marketing, and the experience we provide for our 
visitors.

It is about taking our displays beyond interpreting the 
objects, and telling the stories around them. Not only 
enhancing appreciation and wonder for the Factory’s 
role in Australia’s industrial manufacturing past, but also 
inspiring young people to take an interest in science, 
technology, engineering and mathematics.

First impressions are important. We aim to engage 
a designer with marketing experience to redesign 
our logo, brochures and website. Enhancing the 
appearance of the museum and surrounds with external  
displays will provide a preview of what visitors might 
expect to see inside.

Our first project involves opening up the foyer, putting 
in a cloakroom, and installing directional signage 
and information panels. Removing the inner glass 
partitioning will give good view of the enlarged 
Brendorah print giving an impression of past workers 
and the industry that went on in the Factory.

A second display in the foyer will focus on precision 

measurement - the basis of high precision 
manufacturing, what the Factory’s production was all 
about.

The present “commercial area” will be opened up as per 
the diagram below and we are currently planning the 
layout and displays. The display area will be divided into 
major section themes to create a free flowing story. 

Engineering and industrial processes used over 
the years in the Factory will be presented with the 
machinery in the General Machine Shop. Interpretation 
of the buildings themselves and rest of the site will be 
added via indoor and outdoor panels.

Modern technology can bring museum displays to 
life and greatly assist in aiding understanding of 
concepts that are otherwise difficult to explain. We will 
be employing video, touchscreens and sound where 
appropriate throughout the displays.

As we progress with display plans and layouts we will 
keep you informed of progress via this newsletter. We 
welcome your feedback and input.

If you would like to have your say on anything in this 
newsletter or submit a letter for print in the next edition 
please email admin@lithgowsafmuseum.org.au

Display upgrades


