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Abstract

According to the annual Food & Health 

Survey from the International Food 

Information Council, more than four out 

of five consumers say the corona-virus 

pandemic has changed their food habits (for 

good), driving them to cook, eat, shop and 

think about food differently. The increasing 

preference for clean foods and home-

cooking creates a space for innovations to 

emerge in the cooking space. 

Churning fresh butter in the mornings is a 

part of Indian culture and tradition, and is 

done by a large number of families. Readily 

available packaged butter is laced with 

trans fats, excessive salt, and unnecessary 

preservatives, but is still preferred over 

consuming freshly churned butter which 

has the goodness of higher milk proteins, 

saturated fats and vitamin D and A. This is 

due to the fact that only a few modernized 

hand-operated devices are available on 

the market, and they perform inefficiently. 

While the traditional Indian butter churner is 

efficient, it still requires complex setup, and 

leaves the equipment messy.

Through practice-led research methods, 

the project aims to determine a suitable 

mechanism which could simplify and 

convert the traditional Indian butter churning 

mechanism, make it easy to set up and use 

while ensuring that the new device requires 

less physical effort to operate, like the 

Indian technique. The selected topic thus 

also aims to give a more general sense on 

the design process in the industrial design 

discipline and emphasises the importance 

of prototyping. Therefore, the thesis is 

mainly positioned as a practical work of 

industrial design.

The result of this research validates the 

efficiency and convenience of the traditional 

Indian butter churning technique. The end 

outcome of the thesis is a simplified version 

of this technique, which is highly functional 

by making use of a simple power spring 

mechanism. The new device requires 

less time and arguably does not feel as 

tiresome as the other hand-operated 

devices available on the market. Lastly, the 

device requires only two parts to assemble 

to make it operational, thus being easier to 

set up and clean. 

Keywords: industrial design, practice-

led design research, kitchen equipment, 

mechanical device, product, Indian 

tradition, food, prototyping
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Introduction

Background

What is really the future of food and food 

habits (in a post-pandemic world)?

More than four out of five consumers say 

the corona-virus pandemic has changed 

their food habits (for good), driving them 

to cook, eat, shop and think about food 

differently, according to the annual Food 

& Health Survey from the International 

Food Information Council. A total of 85% 

said they were doing something differently, 

with about 60% cooking at home more, 

the survey results said. Three out of five 

consumers said they are more conscious 

of the health benefits of the foods they 

consume. This constitutes nutrition, clean 

ingredients and freshness. Consumers 

have signalled that their eating habits may 

change permanently once the world moves 

beyond the impact of the novel corona-

virus. (‘2021 Food & Health Survey’, 2021)

The increasing preference for clean foods 

and home-cooking creates a space for 

innovations to emerge in the cooking 

space - how can we create home cooking 

delightful, easy, enjoyable and fuss-free 

while providing for the needs of consumers’ 

evolving habits and lifestyles?

So where in the kitchen is innovation 

really required (and will be most useful)?

While there are various appliances and 

food-prep processes that one can look 

to innovate on, what I believe can really 

benefit the consumer is something that 

is used everyday or quite often vs. on 

occasion. This is why I decided to look at 

staple foods (flour, rice, dairy, fats etc.) and 

their preparation methods. As much as we 

want to cook and prepare things at home, 

convenience always plays a vital role. While 

bread / flour is heavily consumed every day, 

not only does every neighbourhood bakery 

provide fresh breads; making bread at 

home could be considered time consuming 

for some, unless one is a baking enthusiast. 

However, when we look at oils and fats - 

most of the available packaged options are 

highly processed and there’s conflicting 

and often confusing viewpoints on what is 

good or bad. This is where I feel, if you give 
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the consumer an easy and fuss-free way of 

making this themselves at home, it may be 

a moment of delight and satisfaction for the 

consumer.  It could be arguably said that 

its hard can resist a fresh, trans-fat free, 

preservative free butter, and one that can 

be made in a jiffy.

Motivation

I personally have an emotional connection 

with butter. While thinking about it, I went on 

a trip down memory lane to my childhood 

days. My mom would make fresh butter 

every morning at 6am by painstakingly 

churning fresh cream for over an hour in a 

traditional Indian churning pot. While this 

was her labour of love, and the whole family 

would lap up fresh, creamy, velvety smooth 

dollops of this heavenly, cloudy goodness, 

it did take up a massive amount of time and 

effort. In India, making “makhan” or freshly 

churned butter at home has been followed 

for ages. It’s history can be traced back to 

the Hindu mythology where makhan was 

Lord Kirshna’s favourite food and he was 

known as makhan “chor”(thief) because 

he loved butter so much that he would 

go with his friends to steal butter from 

different households. (Janmashtami: Lord 

Krishna’s Journey from Makhan Chor to 

Mahabharata’s Chief Strategist, 2018).

Churning fresh butter in the mornings is a 

part of Indian culture and tradition, and is 

done by a large number of families. I still 

miss the smell and sound of the butter 

churning from my childhood. What if I could 

make this painful process super easy and 

fuss-free and every single Indian - living in 

India and overseas - can transport back to 

their childhood over a plate of hot “Paratha” 

topped with fresh butter?

Why do I feel so strongly about this?

Freshly churned butter is packed with the 

goodness of milk proteins, saturated fats,  

vitamin D and A, which helps in boosting 

immunity and is good for bone health 

(‘Benefits of White Butter and How to 

Make It at Home’, n.d.). Compare this with 

packaged butter which is laced with trans 

fats, excessive salts and unnecessary 

preservatives. While there are health 

benefits of consuming freshly churned 

butter, the readily available packaged butter 

has taken over the market because the 

process of churning fresh butter at home in 

an Indian pot requires a lot of setup. The 

messy equipment after the butter is churned 

is another reason why people in India don’t 

practise this nowadays very often. There 

are a few modernised equipment available 

in the market, but they have their own 

challenges. They are not very efficient and 

the process still requires multiple containers 

to get the freshly churned butter at home.

With people’s motivation to move towards 

healthier food habits, if I could simplify the 

process and equipment of churning butter 

at home, I argue that there could be many 

foodies around the world who’d be able to 

enjoy this piece of India :) as well satisfy 

their needs for healthier staples.
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Research question

How might we re-imagine the 

Indian culinary technique 
of making butter, and make 

it relevant, appealing and 

convenient for the urban 

connoisseur?

Structure of the work

The thesis consists of six main chapters:

     

Chapter 1, introduction indicates the 

background context to the topic, it’s 

relevance and my motivation towards it.

Chapter 2 presents methodologies of 

design and research that are relevant for 

this topic. 

Chapter 3 stipulates the theoretical  

background behind the general good 

design practices that are followed in 

the process. These practices are some 

recommendations on industrial design from 

experienced design professionals.

Chapter 4 is the empirical research, 

showcasing various techniques of butter 

churning, user research, product research, 

ideation, and analysis of various concepts 

explored for creating the overall design of 

the new technique developed.

Chapter 5 presents the technical details of 

the final outcomes of this thesis. 

And lastly chapter 6, summarises and 

concludes this thesis, it limitations and 

suggestions for future developments.
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Methods of design 
and research

Reflective Making

Through reflective making I examined my 

processes by reflecting on them, during 

and/or after the sessions. This provided 

insights about my design decisions and 

interactions emerging from the creative 

practice I followed.

Mottram et al., (2007, p.11) states practice-

led research as “Research in which the 

professional and/or creative practices 

of art, design or architecture play an 

instrumental part in an inquiry.” Practice-

led research approaches, also known as 

research through design, have become 

more popular among art, craft, and design 

practitioners who want to document, remark 

on, and investigate their own work. (Groth 

et al., 2015)

The access to designerly ways of knowing 

which are deep-rooted in the designer, the 

process and the products themselves, could 

be obtained through reflecting on one’s 

own activity (Cross, 2007). In order to have 

access to this information, Schön (2013) 

also supports this idea and encourages the 

practitioner to reflect in action. A practice-

led research method is a good place to look 

at areas of interest that traditional research 

methodologies might not be able to reach 

(Pedgley, 2007). 

This practise helped me do auto-

ethnographic study on my own activities 

as a practitioner, and in this way, I was 

able to express intrinsic knowledge from 

inside the area of design. Especially during 

the ideation and concept testing phase, 

reflecting on my own thoughts helped me 

synthesize the concepts to refine them. 

I not only captured my experience during 

concept testing but also reflected on how 

they performed through voice notes, photo 

and video documentation, which were most 

natural to me. This also helped me re-visit 

these moments and re-analyse the situation 

when I got stuck somewhere.
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Interviews & Observations

The elicitation interviewing methods which 

are referred to as “systematic data collection 

techniques” (Weller & Romney, 1988) and 

“structured interviewing methods”  (Bernard, 

2017) were used for this research.

 

I agree with Gubrium and Holstein (2001) 

who argue that it is generally easier to 

research the areas where the researchers 

have less or no experience. Because of 

the assumptions from knowing the topic 

already, some important details could be 

missed out. When conducting an interview 

on an unknown subject, it is usually simpler 

for a researcher to take up the position of 

a student and prepare to learn from the 

respondents. (Gubrium & Holstein, 2001)

I was familiar with this thesis topic but I 

was not familiar with the technique of butter 

churning. I ensured that I didn’t assume 

anything and conducted the interviews with 

an open mind. I conducted four qualitative 

interviews with Indian users who churn 

butter regularly, using traditional or modern 

techniques. Selecting the respondents is 

an important criteria as characterised by 

Spradley (2016) who has expertise with the 

subject. This means that the respondent(s) 

should have a minimum of one year of full-

time experience or 3 to 4 years of part-

time experience with the topic of inquiry, 

more experience is always preferred. 

The respondent should also agree to 

provide a dedicated time for the inquiry, a 

casual conversation is not preferred, and 

should respond in the most natural form 

of language. To identify the respondents 

suitable for these interviews, I used a 

“snowball” sampling technique as described 

by Gubrium and Holstein (2001), where the 

respondents that I interviewed nominated 

others respondents, starting from my mom. 

I also interviewed three respondents who 

could be considered as potential users for 

this device.

To reduce the nervousness and establish 

the relationship between the interviewer 

and the respondent, Spradley (2016) also 

suggests various approaches such as a 

good start point where the project purpose 

was explained, thus differentiating it from a 

casual conversation.

Prototypes

Prototypes helped me visualise and test 

the functionality, usability and feasibility of 

the concepts. Low-fidelity or quick and dirty 

prototypes were helpful for testing if the 

concept fulfilled the overall need while high 

fidelity or highly detailed prototypes helped 

in testing feature level details (Bastiaens et 

al., 2009).

Designers can better comprehend the 

intricacy of a design by using physical 

prototypes (Schön, 2013). They provide 

a tangible 3D overview of all associated 

design components, allowing a designer to 

handle several challenges in a single design 

cycle (Detand et al., n.d.). Each prototype 

developed has a specific goal to achieve 

(Kelley, 2001). Hence, it is important for a 

designer to identify this goal and be clear 

about what is the purpose of any particular 

prototype and what will one learn from it.

A well-defined prototype exposes flaws, 

misconceptions and assumptions more 

immediately, thus minimising the number 

of design iterations and reducing the 

development time (Detand et al., n.d.). 

Rapid prototyping (3D printing) were used 

extensively for this thesis topic since the 

final outcome of concept development 

included major plastic components.
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Theoretical background about 
good design practices

Product Semantics

The term “Product Semantics” was 

introduced by Krippendorff and Butter. 

They say it’s the symbolic qualities of man-

made shapes, in the cognitive and social 

context of their use (Krippendorff & Butter, 

1984). Objects designed have a purpose to 

serve, but some objects offer low to zero 

interaction, some offer high interaction and 

some are just artefacts to be experienced. 

However they all communicate at least 

something about how to use or assemble 

them. This communication is described by 

product semantics, which may be used by 

designers to better comprehend its utility. 

(Sunde, n.d.)

Messages are communicated from a product 

via an element of language structures that 

deals with meaning, termed semantics, 

regardless of how designers employ colour, 

shape, form, and texture in product design 

(Demirbilek & Sener, 2010). Sometimes, a 

designer wants to communicate a particular 

piece of information through the form of 

the product, but the user may receive this 

information in a different form. This gap 

could be bridged with the help of product 

semantics. By focusing on essential parts, 

product semantics could help the designer 

arrange the information to be perceived 

by the user in a visual hierarchy. Through 

product semantics, designers can improve 

interactions between the objects and 

the users, thus touching upon the overall 

experience and bringing the two closer. As 

Krippendorff and Butter point out that the 

product form firstly talks something about 

the product itself, then the larger context of 

its use results in developing a connection 

between the two (Krippendorff & Butter, 

1984).

In this thesis, once the mechanism of the 

product was developed, product semantics 

played a vital role to communicate how the 

device should be used.
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Product aesthetics

During the first interaction, a user goes 

through an emotional and aesthetic 

experience of the product. The product 

stimulates and satisfies one’s senses 

(Karana et al., 2015). 

The appearance and physical properties 

of the object are highly dependent on their 

intended purpose; therefore, it’s important 

not just based on aesthetics but rather how 

well they fit into specific situations so that 

people will perceive them accordingly.

The form may be altered by the colour, or 

the colour might be altered by the material. 

A product’s shape, colour, and material all 

have significance in design that does not 

exist on its own (Sunde, 2017).

A product communicates a certain 

assumption from the value of the product 

to the user through the use of colour and 

materials. The goal of colour and materials 

design is to create a cohesive product 

experience. And by incorporating colour, 

Harmony

Emami (2014, p47) quotes in his book 360° 

Industrial Design, “The more easily our 

brains are able to analyse a form, the more 

pleasant and enjoyable the experience 

of the analysis.” Incorrect proportions or 

unfamiliar forms makes this approach 

much more difficult and can result in objects 

that may look disharmonious or gawky. 

Reconstruction gets simpler if our brain 

could identify logical coherences in a form. 

The thing appears to be more harmonious, 

and we like gazing at it more. It is rational 

and ideal to recreate an item in a way 

that our brain can understand. He argues 

that our brains analyse the mathematical 

proportions of the many components when 

we look at objects. The composition is either 

sophisticated, with a harmonic distribution 

of lengths and distances, or it is not. But, 

consistent proportions consequently appeal 

to the brain more than sight. (Emami, 2014)

The theory of the Golden Section as 

explained by Emami (2014), states that any 

two sections look most harmonious when 

materials, and finishes into the object, one 

can assist the human-product interaction 

(Johansson, 2017).

Henrik Sunde (2017) also points out that one 

of the first things we notice about an object 

is its form. Shapes can be used to explain 

the function of a product or to indicate traits 

that the designer wishes to communicate. 

Shapes generate a variety of emotional 

reactions and can be utilised to draw users’ 

attention or affection. It’s crucial to analyse 

both the gestalt of a product’s form and the 

forms of isolated parts or pieces

(Sunde, 2017).

The overall physical appearance of the 

object could become the first important 

attribute to communicate about the product’s 

function and build an emotional connection 

with the user. Hence during the ideation 

of physical form of the device, I especially 

emphasised on what parts catch the most 

attention at first sight and how they could 

become a starting point of communication 

for the overall product function.

the ratio between them is 1:1.618… For 

example, if section A is 100.00cm, section 

B should be 116.18cm thus maintaining 

the ration of the Golden Section. While, 

section C is the addition of A and B which 

is 216.18cm. As a result, the ratio between 

section A and B or B and C remains the 

same. In other words, the bigger section 

would always be 1.618 times larger than 

the second largest section.

The golden angle where the subsequent 

angle measures at 137.5 degrees and the 

golden spiral where through a sequence 

of quarter circles, a radius is increased by 

1.68 times also follow a similar logic. These 

ratios and proportions are commonly used 

in architectural buildings and could also be 

noticed in nature (Emami, 2014).

For this thesis, these proportions were 

considered while dividing the sections of 

the components of the butter churning 

equipment to create harmony and balance.
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Surfaces and finish

Emami (2014, p35), quotes “A product 

should not only look new when fresh from 

the factory, but also look fresh after years 

in use.” 

It could be argued that smooth surfaces 

are easy to clean and attract significantly 

less dirt. Decorative components such as 

grooves, holes, pores, and waves might 

be used to draw a user’s attention, but 

they also attract dust. Many products lose 

their lustrous appearance after only a short 

period of time. Before designing a product, 

considering how it will be used could help a 

designer minimise product deterioration and 

consumer disappointment. Dust and filth 

are less likely to get a footing on smoother 

surfaces in the first place (Emami, 2014).

Certainly, I would like to argue that a 

product that will be used in the kitchen, 

should definitely avoid attracting dust, dirt 

or grease.

Psychology of interactions

Norman (2013) in his book, ‘Design of 

everyday things’, describes the psychology 

of how people interact with things. He 

argues that only the necessary information 

must be visible. What parts function and 

how they function or how the user needs 

to interact with the object must be clear 

because visibility helps in translating the 

desired actions into actual actions.

He further describes the term affordance 

which refers to the features of things 

that may be sensed and used, and gives 

us a lot of information about how things 

work. Simple things should not need 

any explanations. When affordances are 

utilised, the user does not need any labels 

or instructions, but could easily determine 

what to do by simply looking at the object 

(Norman, 2013).

This is because, in the case of a consumer 

product that needs to be seen by users, it 

should simply display what should be done 

and allow them to perform their actions 

without knowing anything about how

things work.

It could become very difficult for people 

who have never used something before in 

their life. People often forget how easy or 

difficult an object can be when one knows its 

functions but don’t use them at all because 

they’re simply too complicated.

If the interactions and information to be 

consumed on objects are made easier, 

it could lead towards more efficiency and 

less errors by users while interacting with 

objects such as buttons, knobs etc. This 

theory explains why consumer appliances 

have simple interfaces which are easy-

to-use because every button has been 

designed carefully so that even a child could 

use it without any problems as compared to 

the dashboard of an airplane which needs 

a trained expert.
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Research

UNDERSTANDING THE BUTTER 

CHURNING PROCESS

The process of transforming a fat-in-water 

emulsion (milk) to a water-in-fat emulsion 

(butter) is the process of changing whole 

milk to butter or churning butter from milk 

cream. Whole milk is a dilute emulsion 

of small fat globules separated from one 

another by a lipoprotein membrane.

Butter is prepared by separating cream 

from whole milk and cooling it because 

the fat droplets clump more easily when 

they’re firm rather than mushy. However, 

other parameters such as the fat content 

of the cream and its acidity play a role in 

generating good butter.

Churning agitates the cream physically until 

the delicate membranes around the milk fat 

burst. When the fat droplets are shattered, 

they come together to produce clumps of 

fat, or butter grains.

As the churning continues, more clusters of 

fat aggregate until they form a network with 

the air bubbles produced by the churning, 

trapping the liquid and resulting in a foam. 

There are fewer fat clumps to encapsulate 

the air cells as they grow in size. As a 

result, the bubbles rupture, collide, and the 

foam begins to leak. Buttermilk is the word 

for this type of leaking.

As a result, the cream splits into butter and 

buttermilk. The buttermilk is then removed, 

and the remaining butter is kneaded into a 

network of fat crystals that serves as the 

continuous phase, or dispersion medium, 

of a water-in-fat emulsion. The butter’s 

smoothness is achieved by working it. The 

water droplets eventually become so finely 

scattered in the fat that the texture of the 

butter seems dry. 

(Anne & Sue, n.d.)

Empirical research
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TECHNIQUES OF BUTTER CHURNING

Historians believe the word “butter” came 

from the Greek word boutyron, meaning 

“cow cheese.” That’s because goat’s milk 

doesn’t work well to produce butter because 

of its lower fat content.  Evidence for the 

use of butter dates back as early as 2000 

B.C.E.. And the butter churn, itself, may 

have existed as early as the 6th century 

A.D. Historians also believe that early 

nomads may have discovered butter by 

accident after having filled skin bags with 

milk and loading them onto pack animals. 

The movement of the animals shook the 

bags, creating butter (Brooke, 2013).

Here are some of the popular techniques of 

butter churning:

A horizontal container is suspended by 

straps to a truncated wooden frame. A rope 

is hooked on the sides and pulled from 

side to side, agitating the cream inside. 

This is one of the earliest techniques of 

butter churning, taking inspiration from the 

accidental discovery.

Figure 01: Rocker churn (Ways of Churning butter, n.d.) Figure 02: Dash churn (Ways of Churning butter, n.d.) Figure 03: Barrel churn (Ways of Churning butter, n.d.)

A hand-operated wooden plunger is placed 

inside a tall, narrow, cylindrical stone or 

wooden tub with a lid. The cream agitation 

starts by moving the plunger in and out from 

the top until butter globules are formed. 

Many of these are also offered with designs 

and decoration on the outer surface.

Rocker Churn Dash Churn

A small barrel is mounted in a wooden 

cradle which sits on the floor. A hand crank 

is used to rotate either the paddle inside the 

barrel or the whole barrel until the butter 

globules are formed. This technique was 

widely used in the 19th century in small-

scale production of butter in a

farmhouse dairy.

Barrel Churn
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The construction is very similar to a bicycle 

pedal mechanism to transform the energy 

from a bigger wheel (Crank wheel) into a 

smaller wheel (Paddle wheel) which is 

inside the container. Larger ones were 

powered by some external source other 

than a crank. A circular movement rotates 

the paddle inside the container forming 

butter globules.

Hand-crank jar churn technique is a 

miniature version of the Tin churns 

technique. This is mainly suitable for 

household usage due to its compact size. 

In the early 1960s they were even offered 

with electric motors.

The evolution of home butter churns 

continued right up to the point where 

people started buying butter instead of 

making it (Ways of Churning Butter : 

Butter, n.d.). Tekmen (2007) also points 

out that butter churners disappeared 

through time and were replaced by a 

mixer which could do many other 

jobs too.

A propeller rod is suspended from the top 

into a clay pot while taking support from 

another rod that is hooked on the floor. 

Rope is rolled around the propeller stick 

and both the ends of the rope are held 

with two hands. By pulling the rope from 

each hand one at a time, the propeller rod 

rotates in clock and anti-clock direction, 

thus agitating the milk cream.

Paddle Churns Hand-crank jar ChurnIndian Pot Churn

Figure 04: Indian pot churn (‘Indian Churning 

Pot’, 2021)

Figure 05: Paddle churn (Ways of Churning butter, n.d.) Figure 06: Hand-crank jar churn (Ways of Churning 

butter, n.d.)
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USER RESEARCH

I conducted video interviews with four Indian participants who churn fresh butter regularly 

or have experience with butter churning.

Participant 01 Participant 02

She collects and stores milk cream for 

a couple days from the household milk 

consumption and uses it to churn fresh 

butter. She uses the traditional Indian pot 

butter churning method which was earlier 

practised by her mom in her childhood 

She collects milk cream over a period 

of 10-15 days from the household milk 

consumption and preserves it in the 

refrigerator. Once enough cream is 

collected, she uses it to churn fresh butter.

Highlights

• Frequency of churning butter - once in 2-3 days

• Method is familiar

• Mechanism is simple

• Requires multiple vessels to complete the entire job

• Generally prefer non-electric powered equipments in the kitchen

Highlights

• Frequency of churning butter - once in 10-15 days

• Method is familiar

• Requires less strength

• Requires multiple vessels to complete the entire job

• Takes a lot set-up time

days. She has a small earthen pot which is 

used only for churning butter.

It takes her about 6 to 8 minutes to churn 

butter (due to smaller volume) and another 

2-3 minutes to rinse and clean the buttermilk 

out of the butter. She uses a cloth wrapped 

on a container to strain the buttermilk 

out and leaves the ropes hanging on the 

window rod for the next cycle of churning.  

Since this method does not require any 

electric powered machine she prefers this 

method (In her locality, there are frequent 

power cuts). She finds this method really 

easy to use due to its simplicity.

She uses the traditional Indian pot butter 

churning method which is most familiar to 

her from her childhood days. Instead of a 

pot, she uses a large vessel as it’s easier to 

clean it after use.

It takes her about 20 minutes to churn butter 

(due to the large volume) and another 5 

minutes to rinse and clean the buttermilk 

out of the butter using a large strainer 

and a separate container. She prefers this 

method because it requires less strength to 

rotate the paddle rod. But she finds it very 

time consuming to set up the equipment.

Figure 07: Churning butter in Indian pot churn Figure 08: Churning butter with Indian pot churn 

in large vessel
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Participant 03 Participant 04

She prefers to make fresh butter out of high 

fat milk cream because the packaged butter 

from the store has high salt content and 

butter is heavily consumed by her family. 

She purchases a high fat milk cream from 

the store and uses a hand operated electric 

She boils full-fat milk to extract the cream 

out whenever there is a need for her to 

make butter and stores this hot cream in 

the refrigerator to cool down and become 

usable for churning on the next day. She 

uses a wooden ‘Ghotani’ (Whisk) to whip 

Highlights

• Frequency of churning butter - once a week

• Prefers salt-free butter

• Method is easy to set up

• Requires no strength

• Requires multiple vessels to complete the entire job

• Takes a lot of time

Highlights

• Frequency of churning butter - only when in need

• Mechanism is simple

• Method is easy to set up

• Requires high strength

• No pole available to suspend the whisk

grinder placed inside a vessel to churn the 

butter out of it once a week. She started 

using a hand operated electric grinder since 

it does not require any efforts to set up or 

strength to use. But the process is still very 

time consuming. 

It takes her about 15 minutes to churn 

butter (since the hand grinder blade is not 

designed for this purpose) and another 5 

minutes to rinse and clean the buttermilk 

out of the butter using a strainer and a 

separate container. Cleaning the blade 

after using the hand grinder is also tedious.

the cream by rotating it continuously by 

hand in a small steel vessel as she does 

not have a pole to tie the rope and set up 

the whisk, as done in the traditional Indian 

pot churn mechanism.

It takes her about 4 to 5 minutes to churn 

butter (due to really small volume) and 

another 2-3 minutes to rinse and clean 

the buttermilk out of butter using a strainer 

and a separate container. She finds this 

technique easy as it does not require much 

set up but gets tired due to its dependency 

on hand power and no supporting pole. 

Hence, she prefers to churn in really small 

volumes.

Figure 09: Churning butter using hand grinder Figure 10: Churning butter using wooden whisk
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Key observations

Paddle rod supported 

by two ropes on an 

independent pole. 

Pulling action with each 

hand at a time gives 

enough rest to each hand 

after every pull.

Additional strainer used 

to rinse out buttermilk 

out of butter.

Removing the butter from 

ice cold water easier due to 

larger mouth of the vessel.

Figure 11: Paddle rod suspended on pole

Figure 12: Using strainer to rinse butter milk from butter

Figure 13: Rope pulling action

Figure 14: Removing butter from ice cold water
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PROCESS JOURNEY MAP

POUR FAT
CREAM

USE SPATULA
TO SHAPE

FRESH 
BUTTER 
READY

SET UP
DEVICE

REMOVE 
WATER & ICE

START 
CHURNING

ADD COLD
WATER & ICE

GLOBULES
FORMED

RINSE BUTTER
GLOBULES

REMOVE 
BUTTER 

MILK

Additional 
strainer is 
needed 
again

Time consuming
& complex set up

Clock and anti-clock motion 
reduces churning time

Additional strainer 
is needed to rinse 

out buttermilk
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“I love herbed butter. But, when I pick it up 

from the supermarket, it feels like a shampoo 

bottle when I read the labels. So many 

chemicals and preservatives!” 

“I miss the smell and taste of freshly churned 

butter that my mom used to make back home. 

Yes, I have tried it but it’s very messy. I wish 

there was an easier way of doing this.”

“I have no time in the morning, barely get time 

to press the button on my espresso machine. Do 

I feel guilty? Yes! But what can I do about it?”

36 year old female, Gym instructor

Lives in Sweden | Foodie

29 year old male, Software engineer

Living in the U.S. for the last 8 years

37 year old female

Founder of a start-up in Singapore

Target audience

I decided to speak with the target audience for this product category to understand their 

lifestyle and needs and conducted qualitative interviews with three participants over a call. I 

chose these participants because I wanted to understand what role food plays for someone 

who has a busy lifestyle, wants to stay fit, pays extra attention to what one eats, and also 

what role does the geographical location plays and compromises one makes because of it. 

Based on these conversations, I gathered the following insights:

It could be said that people are forced to make 
bad/suboptimal food choices due to the fast 
pace of modern life and they feel guilty about it, 
but fail to find suitable alternatives.

Lack of time is considered one of the key 
barriers that could prevent people from making 
healthy food choices.

Comfort foods that people enjoyed while growing 
up are often considered cumbersome, tedious 
and messy to prepare; home-made butter being 
a key example.
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PRODUCT RESEARCH

After understanding the science behind 

transforming milk cream into butter, various 

techniques to churn fresh butter and talking 

to the research participants, I wanted to 

understand and get first hand experience 

with the butter churning process. This 

helped me examine the strengths and 

weaknesses of each technique I tested.

I decided to test 3 unique techniques, out of 

which 2 were Glass Jar Churn and Shaking 

Jar Churn (both being widely used in 

Technique 01: Hand-crank churn

Structure

This kilner (brand) device (Figure 17) is a 

manual churner made in two parts: Glass 

container and the churning unit i.e. hand-

cranked paddles. The jar diameter is about 

110 mm and the height is about 180 mm 

which results in a 900ml capacity.

Process

Step 1

After leaving the milk cream at room 

temperature for a minimum of 2 hours, I 

poured the cream (400ml) into the glass jar 

and attached the churner unit on the top.

Step 2

I started to turn the handle and watched 

through as the cream got thicker into 

whipping cream and finally turned into butter 

globules and buttermilk. The operation is 

simple but felt really tiring after 5 minutes 

of operation as my hand was continuously 

moving the handle.

households outside of India) and the third 

technique i.e. Indian Pot Churn (traditional 

Indian method).

Constant parameters for experiments

• Milk Cream Brand: LIDL

• Fat content: 35%

• Quantity: 400ml

• Kept in room temperature: 2 - 3 Hrs

• Temperature range: 18.5 - 22.5 ° C

Figure 15: 35% fat cream from LIDL Figure 16: Cream temperature measurement

Figure 17: Kilner butter churner 

Figure 18: Butter globules formed 
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Technique 02: Shaking jar churn

Structure

I used a simple plastic yogurt jar (Figure 

14) with a lid to achieve the volume similar 

to technique 1, keeping the parameters 

consistent to compare at the end. Glass 

container and the churning unit i.e. hand-

cranked paddles. The jar diameter is about 

120 mm and the height is about 160 mm 

which results in a 1000ml capacity.

Process

Step 1

After leaving the milk cream at room 

temperature for a minimum of 3.5 hours, I 

poured the cream (400ml) into the glass jar 

and closed the lid on the top.

Step 2

I started to shake the jar up and down and 

watched through as the cream got thicker 

until I could hear lumps that were formed 

inside. I further shook the jar and could 

finally see the fat separated from the liquid 

in the form of butter globules and buttermilk. 

The operation is again very simple but felt 

tiring after just 3 minutes as my hand was 

continuously shaking the jar.

Step 3

I followed the same procedure as 

technique 01.

I tested this technique twice.

Step 3

I used a strainer to rinse out the buttermilk 

from the butter and kept it under running 

water until the water became clear and free 

from buttermilk. I emptied the butter into ice 

cold water and used spatulas to squeeze 

out any remaining buttermilk and mould the 

butter.

In total, I tested this technique 4 times as 

I kept all the parameters constant but left 

the cream at room temperature at varying 

durations as presented in Figure 16 to 

check how it would affect the churning time 

and output.

Figure 20: Yogurt plastic container

Figure 19: Butter cube floating in cold water

Figure 21: Container shaking by hand

Figure 22: Butter and buttermilk separated

45 46



Technique 03: Indian pot churn

Structure

This device (Figure 23) is a manual churner 

made in four parts: Glass container, the 

churning unit rod which is supported with 

2 ropes tied on the pole. The jar diameter 

is about 110mm and the height is about 

180mm which results in a 900ml capacity.

Process

Step 1

After leaving the milk cream at room 

temperature for a minimum of 2 hours, I 

poured the cream (400ml) into the glass jar 

and attached the churner unit on the top.

Step 2

I started to pull the rope rolled around the 

paddle rod with each hand alternatively to 

create clock and anti-clock rotations. The 

cream got thicker into whipping cream 

and finally turned into butter globules and 

buttermilk. It did take some time to adjust 

myself to the pulling motion but the process 

took minimal effort in comparison to the 

other two methods.

Step 3

I followed the same procedure as

technique 01.

In total, I even tested this technique 4 times 

while keeping all the parameters constant 

but left the cream at room temperature at 

varying durations as presented in Figure 16 

to check how it would affect the churning 

time and output.

Figure 23: Indian pot churn prototype

Figure 24: Prototype in use Figure 26: Butter cube shaped by hand

Figure 25: Butter and buttermilk separated
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Figure 27: Test results after product research

Test results (The figures are rounded off for easier comparison)

Technique 02

The setup and operation of this technique 

also felt simple. But again, my hand could 

not rest in between as it was continuously 

shaking the jar up and down. It felt really 

tiring after only 3 minutes of usage. During 

my first attempt, it took me about 8 minutes 

which is far less than method 1 but the 

strength required was a lot more. It was 

surprising to see that during my second 

attempt, I got the desired output in just about 

4:30 minutes. This was because the cream 

was left at room temperature for 3.5 hours. 

While I saw merit in using this technique if 

it would take such little time, but leaving the 

heavy cream outside the refrigerator for so 

long has its own drawbacks. Cold perishable 

food items like heavy cream should not sit 

out at room temperature for more than two 

hours — or one hour on hot days when 

temperatures reach above 32 degrees 

Celsius. Potentially harmful bacteria could 

begin to grow and multiply once the cream 

reaches 4.4 degrees Celsius, at which point 

it should be discarded for safety purposes

(McCoy, n.d.).

Synthesis of different techniques

Technique 01

The setup and operation of this technique 

felt simple. But since my hand could not rest 

and was continuously moving the handle, it 

felt really tired after 5 minutes of usage.

The manufacturer (Kilner) of the device has 

claimed that it would take about 10 minutes 

to convert milk cream to butter (Butter 

Churner, n.d.). But each time I tested this 

technique, it took me around 20mins to 

separate the butter globules and buttermilk. 

The time did reduce by a couple of minutes 

in the attempt 4 but only after leaving the 

cream in room temperature for 3 hours 

instead of the recommended 2 hours.

Technique 03

The setup and operation was not as easy as 

the earlier two techniques. It did take some 

time to tie the rope around the base pole and 

adjust the paddle rod within it. But, it was 

almost effortless to rotate the paddle rod as 

each time when my one hand was pulling 

the rope, the other one hand was resting. 

During my first attempt which took about 

8mins to separate the butter globules and 

buttermilk, the paddle rod kept disorienting 

and I had to readjust it again to continue the 

rotations. But, once I understood how this 

system worked, it was really smooth and 

efficient. In each of the following attempts, 

I was able to churn butter in about 5:00 to 

5:30 minutes, without feeling tired.

After testing all the 3 techniques various 

times, I could conclude that technique 3 was 

most efficient and effortless as compared 

to the other two methods but only if I could 

simplify the set up of this method. The easy 

assembly idea could be borrowed from 

technique 1 which only required two parts 

to function.
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Ideation

To begin with the ideation process, I divided the tasks into three areas (Figure 28). Efficiency

Impeller shape for medium viscosity liquid 

and its proportion to the container (Jar) could 

play a key role in improving the efficiency 

of the system. There are various shapes 

of impellers available to perform efficiently 

for different viscosities of liquids. There are 

various factors to consider to determine the 

ideal impeller for this application which I will 

later discuss while designing the impeller.

Efforts

After testing and comparing the different 

methods, I learnt that giving rest to the 

operating hand at intervals is important 

without affecting the total time to churn 

butter. While trying to reduce the total time 

required to get the desired output, a user 

should not require more than manageable 

strength to perform the action. Various 

mechanisms using gears, cords, bars 

and/or springs could be tested further 

to determine which one would be most 

suitable for this task.

Convenience

After understanding the pain-points in 

the journey map of butter churning, I 

realised that setting up the device before 

it is ready to use needs to be hassle free. 

For example, technique 1 only requires 2 

parts to assemble. Reducing the number of 

equipment required during the usage could 

also make the process easier

to manage.

EFFICIENCY

EFFORTS CONVENIENCE

Figure 28: Three focus areas for ideation
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Number of blades in the Impeller

Before designing the impeller form, I 

wanted to understand between two blades 

vs four blades on the impeller, which one 

would be more efficient to use on a hand 

operated device and would require less 

effort to rotate.

I looked up a study carried out by Ameur 

and Bouzit (2012) on computational fluid 

dynamics of the flow generated by curved-

blade impellers in a cylindrical unbaffled 

vessel. They conclude that the Reynolds 

number and the number of impeller blades 

Required flow

As O’Driscoll (n.d.) describes, there are 

three main types of flow:

1.) Axial Flow

This flow gives a top to bottom motion in a 

tank and is ideal for solid suspension. It is 

suitable for low shear liquids.

2.) Radial Flow

This flow moves the liquid sideways and 

either up or down, before moving back 

to the centre. It is suitable for high shear 

liquids.

3.) Tangential flow

This flow provides a horizontal motion 

around the tank. It is most suitable for 

mixing high-viscosity liquids where the 

shear rate is low.

For churning butter, full fat cream does not 

need to be mixed hence it does not require 

axial and radial flow. It only needs to move 

within the container and hence it requires 

a tangential flow. Tangential flow also 

requires less speed which makes it most 

suitable for a hand operated device.

strongly influence the cavern size and the 

mixing power. As seen in figure 29, the best 

performance is achieved for a low power 

law index, high Reynolds number and low 

blade number. Hence it could be argued 

that using only two blades instead of four 

blades on the impeller would require less 

effort to rotate them.

Another benefit of using only two blades 

on the impeller is that it was much easier 

to clean after usage and manufacture the 

impeller.

Figure 29: Study of computational fluid dynamics of flow (Ameur & Bouzit, 2012)

Figure 30: Left to right - Axial, radial and tangential 

flow (O’Driscoll, n.d.)

EFFICIENCY
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Impeller profile

Tangential flow is often desired with very 

high viscosity mixing and can be achieved 

with an anchor and paddle blade. Anchor 

Blade in figure 31 (left), is most suitable 

for medium or high viscosity liquids but 

should be used at low speed. While the 

paddle blade in figure 31 (right), which is 

also suitable for medium or high viscosity 

liquids, should be used at low or medium 

speeds (O’Driscoll, n.d.).

Since there is very marginal difference 

between the two, I decided to quickly test 

prototypes of the two blade types as shown 

in figure 32 and a variation of Paddle Blade 

i.e. Gate Blade, to determine which one 

would be most suitable for this application.

As O’Driscoll (n.d.) suggests, the impeller 

size is first and foremost restricted by the 

size of the vessel. But the impeller also 

needs to be big enough so that the mixing 

incorporates the entire contents of the 

vessel. Based on his recommendations, I 

designed the impellers about 70% - 80% of 

the tank diameter that I was going to test it 

in (The same glass jar I used for 

earlier tests).

To quickly test these impellers, I used 1mm 

stainless steel plates and welded them to 

form the desired shapes (Figure 33).

Figure 31: Anchor (left) and paddle (right) blade 

(O’Driscoll, n.d.)

Figure 32: Left to right - Paddle, gate and anchor blade (Dimensions in MM)

A B C

Figure 33: Prototyping blades using stainless steel plates
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I tested all three blades with the Indian 

Churn Pot technique (Figure 34), keeping 

all the parameters exactly the same as the 

earlier tests to compare the results.

After these tests (Figure 37), I found that 

there was not a major difference in the 

churning time. However, the impeller with 

blade C i.e. the anchor blade had deformed 

its shape (Figure 35) due to the high 

speed movement inside the vessel and the 

Impeller with blade B i.e. the Gate blade 

was marginally more efficient than the 

Paddle blade and hence was  considered 

as the winner among the three blades. 

Figure 34: Indian churning pot prototype setup for 

testing various impeller blades

Figure 35: Deformed anchor blade

Figure 36: Pulling rope to churn Figure 37: Test results of three impeller blades

Test results (The figures are approximates as it was hard to determine exactly at what 

millisecond did the butter globules and buttermilk got separated, hence rounded off for 

easier comparison)
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I started to analyse the benefits of technique 

3, and understood that it is efficient because 

of mainly two reasons:

1.) The impeller moves the liquid in clock 

and anti-clock, thus making the churning 

process faster as compared to a uni-

directional movement of technique 1

2.) This technique feels less tiring because 

the hand in use gets to rest each time 

before it makes the pull

I started ideating around a mechanism 

that could turn a circular motion into 

alternating circular motion. As suggested 

by a respondent on a Engineering Stack 

Exchange forum, I decided to use a gear 

assembly mechanism to create the clock 

and anti-clock movement as shown in 

Figure 38. This would require an output gear 

(orange), 2x large gears (dark red and dark 

blue) and 2x small half teeth gears( red and 

blue). (Gears - Is There a Mechanism That 

Can Turn Circular Motion into Alternating 

Circular Motion?, n.d.)

After detailing this concept (Figure 39), I 

realised that in-order to operate this device, 

my hand would still not get the required 

rest due to continuously moving the crank. 

Hence this mechanism would feel similarly 

tiring as technique 1. I needed to come up 

with a solution that would incorporate both 

the benefits of technique 3.

To solve this, I went back to the drawing 

board to see if I could replicate this 

mechanism without it being complex to 

assemble. In technique 3, the clock and 

anti-clock motion is achieved by mounting 

the rope on the pole and using two 

hands to rotate the impeller rod. But this 

configuration makes the technique 3 set-

up complex to assemble. To simplify this 

set-up, I would need to substitute the job of 

the second hand in use which was pulling 

the rope back and thus, making the set-up 

using only 2 parts possible. This could be 

achieved using a spring mechanism which 

would retract the rope back after being 

pulled. This mechanism would also provide 

a quick rest to the operating hand while it 

can re-energise and be ready for the next 

pulling cycle.Figure 38: Gear mechanism for clock and anti-clock movement. (Gears - Is There a Mechanism That Can Turn 

Circular Motion into Alternating Circular Motion?, n.d.)

Figure 39: Concept 1

Efforts
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As Cross (2007) points out that just as 

writing is an intelligence amplifier, drawing 

does the same, by enabling and promoting 

the kinds of thinking that are relevant to 

given cognitive tasks of design thinking, 

thus helping in design thinking. 

Initially, I got stuck in thinking and visualising 

a solution that would work more efficiently 

because I was trying to visualise these 

concepts directly using a 3D software. But 

after sketching some quick dirty doodles 

shown in Figure 40, I was able to visualise 

the solution more easily. My sketches may 

not look clear enough for a 3rd person who 

may be trying to make sense out of it, but it 

made a lot of sense to me. Davies (1985) 

also suggests the same for someone 

who may get stuck while proceeding in a 

design project, ‘I draw something - even 

if it’s “potty” - the act of drawing seems 

to clarify my thoughts’ (quoted by Davies, 

1985). Sketching these quick doodles has 

definitely helped me visualise my thoughts 

better before detailing the concept in a 

3D software.

To quickly test the spring idea, I tied an 

extension spring (Figure 41) on one end 

of the rope and hooked it on a container 

(Figure 42). The other end of the rope was 

rolled over the Impeller rod and held with 

one hand to pull. I churned butter using this 

mechanism and it worked very similar to 

technique 3. I was able to churn butter in 

6:30 minutes.

Figure 40: Ideation sketches

Figure 41: Extension spring (Springs - Lesjöfors, n.d.)

Figure 42: Pulling rope using an extension spring 
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Moving forward with this mechanism, I 

detailed concept 02 A as shown in Figure 

42, where instead of a linear tunnel, 

the spring is housed in a circular tunnel 

structure to maximise the pulling length. 

But after detailing this, I realised that the 

spring would rub against the wall all the time 

during pulling, creating friction and thus 

losing energy and affecting the durability.

To avoid the extension spring getting     

rubbed on the wall, I placed the spring in 

a linear direction. But due to the space 

constraints, this set-up reduced the available 

pulling length to rotate the impeller rod. To 

increase the pulling length, I added a gear 

mechanism assembly with 1:3 ratio below 

the extension spring as shown in Figure 43.

In theory, this mechanism could work, but it 

does not provide enough working length to 

pull the cord. This is not an ideal spring for 

creating a rotational force and rotating the 

impeller rod. A torsion spring (Figure 44) is 

more suitable for creating rotational force.

Figure 42: Concept 02 A

Figure 43: Concept 02 B
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Using a torsion spring, I created concept 

03 A as shown in Figure 45. A similar gear 

mechanism assembly with 1:3 ratio was 

used below the torsion spring to increase 

the pulling length.  But after detailing this 

concept I realised that this was getting 

unnecessarily complex and could be 

simplified further.

Hence, I created a variation of this in 

concept 03 B (Figure 46) which does not 

require a gear mechanism. Instead, the 

rope is wrapped around a wall similar to 

how the extension spring was mounted in 

concept 02 A. This was needed because 

most common torsion springs are designed 

to rotate up-to 270 Degrees only. But after 

making the prototype as shown in Figure 

47, I learnt that wrapping the rope around 

a wall would also create a lot of friction and 

with the force applied on it while pulling it 

would eventually damage the rope after 

multiple uses.
Figure 45: Concept 03 A

Figure 46: Concept 03 B

Figure 44: Torsion spring (Springs - Lesjöfors, n.d.) Figure 47: 3D printed prototype
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Hence, in concept 03 C (Figure 48), I 

simplified the assembly that would avoid the 

friction created while winding or unwinding 

the rope and tested how this spring would 

work with the help of a prototype in 

Figure 49.

However, since I was using a torsion spring 

that was not designed to function beyond 

270 degree rotation, it started to deform as 

shown in Figure 50 after making two full 

turns. In-order to make this concept work, 

I needed a custom designed torsion spring 

that should retain its shape for at least 2 full 

turns i.e. 720 Degrees.

By this moment, I started seeing a potential 

in this concept but I had not found the 

ideal spring still. Hence I further looked for 

alternative spring mechanisms that could 

provide rotational torque which could be 

used for this concept and I came across a 

power spring (Figure 51).

Figure 48: Concept 03 C

Figure 49: 3D printed prototype Figure 50: Deformed torsion spring Figure 51: Power spring (Springs - Lesjöfors, n.d.)
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Power springs work by creating rotational 

energy that takes the form of torque. They 

are produced from a strip of flat tempered 

steel or other material that is wound tightly 

into a flat spiral configuration. These 

springs provide a high force output with 

a minimal force requirement. Their long 

extension capacity, continuous torque 

and virtual absence of friction makes 

them a popular choice in a wide range of 

applications. They can be found in various 

types of garden equipment, mechanical 

motors, counterbalance mechanisms and 

rewinding devices. (Power Springs - How 

Are Power Springs Used?, n.d.)

Once I discovered that a manual onion 

chopper (Figure 52) also uses a power 

spring, I dismantled it to understand the 

mechanism further. This device requires 

very high torque to chop the onions but only 

uses a low torque power spring because 

the torque generated from the power 

spring is only used to wind the cord back 

to its original position, so that it could be 

ready again to be pulled. This is achieved 

by using a ratchet mechanism (Figure 53).

However, a butter churning device requires 

only moving and mixing the liquid cream. It 

does not require torque as high as required 

in chopping onions. So, I removed the 

ratchet mechanism as shown in Figure 54 

and modified the rotating disk in Figure 55, 

so that the spring could not only pull the 

cord back but also rotate the Impeller with 

a paddle to mix the liquid cream inside 

the jar.

Since I was using the onion chopper jar 

which was small in volume, I designed 

and 3D printed a smaller impeller blade in 

Figure 56 (for a 150ml cream) to quickly 

test the idea. This mechanism worked and I 

was able to separate butter milk and butter 

out of the cream (Figure 57) in only 3:30 

minutes. The time required to churn butter 

was relatively less as compared to the 

earlier attempts due to the small quantity of 

cream used.

Figure 52: Manual onion chopper Figure 55: Mechanism modification with custom 3D 

printed parts

Figure 53: Mechanism study Figure 56: 3D printed prototype

Figure 54: Ratchet mechanism removed by filing Figure 57: Butter churned by modifying mechanism
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Since the mechanism using a power spring 

worked on a smaller quantity, I detailed the 

concept further as shown in Figure 58 with 

a larger size and to validate the principle 

for the desired quantity (400ml liquid), I 3D 

printed all the required parts and assembled 

a fully functional working prototype as 

shown in Figure 59.

The impeller paddle moved freely at the 

beginning until 3 minutes but as the cream 

got thicker it became challenging. The 

spring was unable to rotate the impeller 

paddle freely enough, it got slower and 

eventually could not rotate at all (As shown 

in Figure 60 where the cord lost its tension). 

At first it seemed that the concept failed 

completely at this scale.

To determine this failure, I assumed two 

possibilities:

1.) The spring I was using was not strong 

enough to rotate the impeller paddle after 

the cream got thicker

2.) It was not the right kind of spring for this 

operation
Figure 58: Concept 04 A

Figure 60: Concept 4A rope stopped retracting back

Figure 59: Fully-functional concept assembly
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However, after some further research 

on power springs, I found that there are 

various types of power springs to create 

different kinds of torques and motions. For 

example, Constant Force Spring (Figure 

61, top) provides long linear reach with 

minimal force build-up and stores power 

indefinitely when extended, a Constant 

Torque Spring (Figure 61, middle) provides 

a constant torque output, and a Constant 

Power Spring (Figure 61, bottom) which 

increases the torque throughout the total 

winding of the springs, are both useful for 

getting a circular torque rotations. (Vulcan 

Spring, n.d.)

From the information provided by Vulcan 

Springs, I understood how the torque of 

power springs work as shown in Figure 

62and I realised that the spring I was using 

could be suitable for my application. It 

could not function properly in my earlier test 

because I was not using the last few turns 

(marked in red colour) of the spring which 

could provide me the maximum torque.

To test and validate this theory, I used the 

same prototype (Figure 60) but this time 

I wound the spring tightly (8 pre-turns 

instead of 4). This created comparatively 

more resistance on the cord to pull as I was 

using the last 4 turns from the spring which 

gave the rotations more torque.

During the test, the spring was able to 

move the impeller paddle freely for nearly 

4 minutes before starting to lose the force 

to rotate the impeller paddle freely enough. 

But eventually the butter milk and butter 

got separated as shown in Figure 63 in 

about 5 minutes. This further validated the 

efficiency of the spring when used in 

ideal conditions.

Figure 61: Top to bottom - Constant force, constant 

torque and constant power (Vulcan Spring, n.d.)

Figure 62: Power spring working turns (Vulcan 

Spring, n.d.)

Figure 63: Second test of concept 4A 
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I discussed this with a spring expert 

engineer Mr. Uģis Segliņš from Lesjöfors 

Group, a manufacturer of widest range of 

springs in Sweden. Together, we made 

some calculations to determine the torque 

(Figure 64) of the spring I was already 

using. This helped us to determine which 

strength of spring (Figure 65) would be 

ideal for this job.

Material

Width (mm)

Thickness (mm)

Length (mm)

Torque (Nmm)

Material

Width (mm)

Thickness (mm)

Length (mm)

Torque (Nmm)

Current Spring (Used in onion chopper)

Proposed Spring (Stock available)

Stainless Steel

5.5

0.25

1100

50.8 - 76.4 
(Unload range)

Stainless Steel

8

0.40

3000

140 - 208 
(Unload range)

As seen in Figure 65, the proposed spring 

would increase nearly the performance by 

nearly 3 times as compared to the current 

spring (Figure 64). Of course, we could 

have also selected a much stronger spring 

but any stronger spring would also increase 

the pull force at the beginning of the cycle. 

Hence, making the cord difficult to pull for 

the user.

I placed an order with Lesjöfors Springs 

and while I was waiting for the new spring 

to get delivered, I also worked on another 

variation (Figure 66) of the same concept 

using a constant torque spring instead. This 

spring requires a slightly different mounting 

method where the spring rests on the 

mounting spool. But, it requires a different 

output spool where the spring is reverse 

wound, thus creating a constant torque.

This type of spring could help in maintaining 

a constant torque while rotating the impeller 

blade. But it would also require more space 

for mounting the spring and thus, increasing 

the overall diameter of the housing. Hence, 

I decided to stick with the power spring 

mechanism.

Figure 64: Working torque graph of the current spring

Figure 65: Working torque graph of the proposed spring
Figure 66: Concept 04 B 
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After going through this (Figure 67) journey 

of identifying the ideal spring for the desired 

motion, I realised that I could have studied 

more about different kinds of springs before 

even testing various concepts. But my 

natural process to solve a problem comes 

by breaking the given situation in parts and 

coming up with ideas by testing different 

products and I resonated with the thought 

of David Pye who quotes, “Invention comes 

before theory” (Pye, 1978).

Building further on this, I would like to 

highlight that Cross (2007) underlines 

objects as a form of knowledge from which 

we can learn before even understanding 

the theory behind them. At the start of 

the ideation process, I split the traditional 

Indian butter churning mechanism in 

different parts and tried to find the suitable 

substitutes that would simplify the device. 

Based on my theoretical understanding of 

a manual onion chopper, I understood that 

the spring would be too weak and hence 

it is used to only pull the cord back. But I 

completely understood its functioning ability 

after dismantling, modifying and testing it.

Cross (2007) also mentioned about a study 

on design behaviour by Lawson (1979), 

where he pointed out that designers learn 

about the nature of the problem largely by 

trying out multiple solutions, while scientists 

do the same by defining the problem deeper. 

I also adapted a very similar approach 

while doing this thesis, where I focused on 

coming up with multiple solutions to reach 

the final concept and solve the problem.

Figure 67: Ideation prototypes 

Reflecting on the journey of ideation around efforts required to use the device.
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Convenience

Before designing feature level details to 

make the device convenient to use, I started 

to ideate around the outer form of the 

device as shown in figure 68 by keeping the 

proportions of the lid and the jar constant 

for all the design directions. This exercise 

was mainly performed to determine the 

overall form of the device.

A racing car designer Gordon Murray says 

that he does lots of thumbnail sketches, in 

which he ‘talks’ to himself by annotating 

them with criticisms such as ‘too heavy’, and 

‘stupid’ or ‘rubbish’ (Cross & Cross, 1996). 

As an industrial designer, I follow a similar 

approach as shown in Figure 64, where I 

have labelled some doodles as ‘flowing’ 

or ‘soft’. This practise sometimes did feel 

as if I was talking to my own sketches and 

added an emotional touch to the form of

the product.

Figure 68: Outer body form ideation sketches
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Figure 69: 3D visualisation of outer body form

Figure 70: Short-listed outer body forms Figure 71: Short-listed outer body forms, 3D printed to test compare 

Few selected 2D forms were taken further 

and visualised in three dimensions with 

variations to define the form further as 

shown in Figure 69 and out of which three 

were further taken forward (Figure 70).

These were 3D printed (Figure 67) in actual 

scale to understand which of these was felt 

most comfortable (ergonomically). Option 

A, felt most comfortable to be held from 

multiple positions.

A B C
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In the next step, I came up with concepts 

for different forms for handle design as 

shown in Figure 72 and 3D modelled 

them to visualise in detail (Figure 73). My 

intention was to let the form of the handle 

communicate how it functions and what a 

user needs to do with it. I also differentiated 

the handle from the overall body and 

highlighted it further by using a bright 

colour.  After doing a quick research with 

colleagues around me, I learnt which of the 

concepts best communicated the function 

of the handle. 

Figure 72: Ideation sketches of handle design ideas

Figure 73: 3D visualisation of handle design ideas

Other ideas for making the device convenient to use are detailed out during the final concept 

representation in the results chapter.
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Results
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FINAL CONCEPT VISUALISATION

The final concept is represented using 

CAD applications, to explain how the 

product could be realised. It includes 

details of all the components required to 

assemble the device (Figure 74), joinery 

details between different components, 

materials used for each component etc., 

and assembly visualisation (Figure 75).

Figure 74: Product components



Figure 75: Assembly

MATERIAL

Polypropylene (PP), a tough and 

lightweight plastic, widely used for food 

storage containers, for most of the 

components of the device such as the lid, 

handle, impeller and strainer.

Food grade silicone rubber for the lid seal 

and anti-slip grip under the glass jar.

Stainless steel type 304, widely used 

in the food industry due to its resistance 

towards oxidization and corrosion, for the 

power spring and screws to hold the power 

spring casing.

Borosilicate glass, known for it’s non-

porous nature and durability, for the jar as it 

won’t absorb taste or odours.

Nylon, a stiff engineering plastic known 

for its excellent abrasion resistance, for 

power spring casing and cord mount which 

also holds the power spring, as it would 

withstand the wear and tear caused by the 

spring movement.

Braided nylon fibre, for the rope, due to its 

structural strength and material properties.

COLOUR

White being a neutral colour that could 

fit into many existing kitchen interiors and 

arguably won’t show fingerprints as easily 

as other finishes, is proposed as a primary 

colour option for the overall appearance of 

the device. 

Since the handle needs to communicate 

its purpose at a first glance, differentiate, 

and be more visible from the rest of the 

body, I proposed a colour that contrasts 

and complements the base white colour 

(orange as an example). 

Figure 80 is only created for representation 

purposes to showcase possible

colour options. 

upper lid 

handle 

screw 

rope 

rope case lock 

strainer 

impeller 

anti-slip grip 

spring case

power spring 

rope case

impeller mount 

lower lid 

strainer seal 

jar 

Proposed material and colour choices for all the components of the device:
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Features

In-build strainer

Figure 76: In-built strainer

As earlier explained, during the butter 

churning process, a strainer is typically 

used to separate the butter globules and 

buttermilk, and for rinsing the buttermilk 

out of the butter. Incorporating an in-built 

strainer as shown in Figure 76 would not 

only make this quicker but a user would 

also require one less equipment, making 

the overall process easier to manage.
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Easy-to-clean glass jar profile

 

Anti-slip grip

Figure 78: Easy-to-clean jar profileFigure 77: In-built strainer

While testing the kilner butter churner 

myself, I realised that any groves for locking 

the lid, threads on walls or any complex 

details inside the jar only contributed in 

making the jar difficult to extract the butter 

While conducting various tests using a 

conventional glass jar, I experienced that 

due to the back and forth action while pulling 

the cord, the glass jar could not stay stable 

and required additional pressure from the 

and clean the jar. Hence, this (Figure 78) 

jar design makes use of a simple form and 

is sealed with the help of three silicon rings 

integrated within the lid (Figure 75).

resting hand. Hence, the glass jar design 

also makes use of a silicone ring (Figure 

77) at the base making it anti-slippery 

and stable.
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Figure 79: Golden section and proportions

GOLDEN SECTION & PROPORTIONS

The proportion between the 2 main 

components of the device (Figure 73) in 

relation to the overall volume of the form, 

follows the golden section rule (Ratio of 

1:1.618) between the components as 

explained by Emami (2014), thus arguably 

making the overall form harmonious. 

The gate shaped impeller is 75% wide of 

the inside diameter of the jar to provide 

maximum efficiency as discussed earlier 

based on the recommendations by 

O’Driscoll (n.d).

a

golden
section

75%

b

c
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Figure 80: Possible color options



Summary of findings

The new device is a simplified version of the 

Indian technique, which was found highly 

efficient during the initial experiments. 

By making use of a simple power spring 

mechanism, it pulls the rope and rotates 

the impeller in reverse direction to move the 

cream around which provides enough rest 

to the operating hand to re-generate energy 

after every pull. This could also be directly 

compared with various conventional hand-

operated butter churning devices available 

in the market that function on a single 

This thesis research started with stating that the packaged butter which is readily available 

in the market, is preferred over freshly churned butter because it is convenient to do so. 

After various test results and experimenting with multiple techniques of butter churning, it 

was understood that the conventional equipment available in the market was inefficient, 

while the traditional Indian churner pot mechanism required complex set up. If the process 

of churning butter was made simpler and convenient, I argued that consumers could make 

a switch towards the practice of consuming freshly made butter which has various health 

benefits. This thesis addresses the same pain point, by making the whole process of 

churning fresh butter at home simpler, faster, and convenient.  

pedal and gear mechanism and require 

a continuous movement by the operating 

hand. The new device is also convenient 

to use as compared to the Indian technique 

because it requires only two parts to 

assemble to become operational, thus 

making the set up and cleaning easier. 

Hence, it could be indicated that the new 

device   re-imagines the Indian culinary 

technique of making butter, and makes it 

relevant, appealing, and convenient for the 

urban connoisseur.

Conclusions
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Limitations in research and recommendations for further 
development

The key learnings have been three-folds. 

Firstly, the project helped me learn not 

only the importance of prototyping at 

various phases of industrial design, but 

also how prototyping could validate or 

clarify the assumptions we make during 

conceptualization and making design 

decisions. Secondly, the project has 

also helped me understand technical 

complexities of simple consumer products, 

improvised on my 3D modelling skills, and 

helped me differentiate between the level 

of details required for different fidelities and 

methods of prototyping. And last but not the 

least, the documentation of this thesis has 

helped me recognise my cognition towards 

solving design problems. 

Target audience

As mentioned earlier only three participants 

were interviewed to understand the needs of 

the target audience and build a hypothesis 

around it. These participants were identified 

based on my own impression of their 

lifestyle prior to conducting the interviews.  

To have a deeper understanding of their 

lifestyle and needs and their willingness to 

adapt to this practice, a broader sample size 

could be interviewed through qualitative 

and quantitative research.

Choices of colours made to visualise 

the final concept do have some valid 

justifications but they also reflect my own 

aesthetic choices and preferences. Since 

the end outcome is a consumer product, 

future colour tend-analyses based on 

geographical locations could be followed to 

target specific markets for this product. 

Concept testing and validation 

The final product prototype is self-tested 

and analysed to understand the strength 

required to operate the device and what 

feels comfortable. But, this could also be 

further tested with a larger sample size 

to validate the findings and claims. The 

proposed mechanism could also be tested 

scientifically in a controlled environment to 

determine the exact time it would take to 

separate buttermilk and butter out of full

fat cream.

Key learnings
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