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Lecture - 16
Looking around for concepts and integration

I will now start with a few of the real life situations in which you may be asked to make a

small enclosure for actual practical applications like this.

(Refer Slide Time: 00:41)

This one is taken from our power lab. You see that the main what you call the device here is a

layout for a very complicated some device.
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Anyway if we get into that we are likely to get lost. So, I will avoid that. So, the thing here is
saying 2 things are there which you need to see here. One is at the back. Can you see? They
have power supplies and they have something else also here. I am not very sure about the
what you call technical specifications. I just wanted to tell you that in practical applications,
we will end up with having to work for equipment which work under that very what you call
potentially hazardous and dangerous situations and any small mistake here, somebody can you

know wrongly connect something or it is likely to lead to injury. Seen this?
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So, at the bottom they have the same power supply at the top they have this new what you call
range of oscilloscopes. So, it is very critical that you design a proper human interface with the

whatever computer they have. So, a small error here is likely to lead to sometimes fatal

consequences.
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So, you see here. So, one of the what you call students, he is trying to get on with his work
and just nothing I am not sure what it is all about, but you are expected to make equipment for

these things and somebody has to you know work it should work without any error.
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And this is this similar thing, but part of a CNC machine.

You see here while at one level we are I mean quite happy with it. We have a very
complicated display here and then there is a keyboard here though it is supposed to be fully
computerized numerical control, still we end up with a reasonably good front panel. So, at this
point what I wanted to stress for you is this is in what you call part of a horizontal machining

center.

So, the way these things are laid out are slightly different from. that laid out here.
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Can you see here? This one is that same this thing. I could not have enough space for you to
take a proper photograph. This one is a vertical machining center. If you see that keys and this

organization is a is actually the very same thing what was here.
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The same thing only instead I have keeping it on the right side they had to bring it to the
bottom such that they can operate it and including that what you call the actual override
control plus all these things, it needs a lot of design of the panel. If you notice inside this can
be done by software there is no problem, but; however, the outside the basic structure we end
up with making having to design that and then at this point I still feel you as a professional or
what you call serious or mature can easily make all these things and you can present it to your

friends and in between this is taken from my garden.
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You see this is the usual what you call I do not know what you call it, the small temperature
measuring device elsewhere another one I had opened it and showed you everything even in a

place like this while it looks I would say easy or anything certain improvements can be made.

So, in this case it is of course, obvious saying well I will not pick on these things know saying
I wish these letters were above and something else you know is there and of course, this
displays a dollar there. What looks otherwise, simple still does take a little bit of design and
most important what you will notice is probably here we have a display and this blue sheet is a
mask for all the things that are underneath, this is probably all of these are mounted on a

printed circuit board.



And you need to make this overlay sheet and it becomes a product until that point it is not a
product and you will notice that most of this bottom half is probably occupied by the power
supply. This is this can be used in the you know environment and I mean you can measure the
soil temperature just near the now the human says otherwise a little deeper where a little more

activity takes place.
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This is the monitor which is placed in front of me. So, I am here. The small fellow in the

corner is here and our people you know set up these things before my work starts.
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I will just keep all these.
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You will notice this is some old equipment. This could make sense if you had lot of desktop
space and the total amount of these gadgets on your desk is limited and then this is probably

an audio mixer which was purchased for something else.

So, when you want to make something important decision is do you think this main wheel
should be on the right or is it on the left and you have all these you know mixer, slider and this
thing, should they be a right on the left and then how do you need to organize these things,

you can always make a mock up and discuss it with your friends.
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This is getting a little more professional. This one is the master I do not know what they call
lever which does all the mixing and so on and these are all the various options of wipes. Looks

easy is it not and then we even have a joystick there.

First time when you need to organize it, you probably have to make several alternatives
presented to actual user. Actual user can be any professional and there a little what you call
used to operating it in the conventional way in which their previous things have operated or it
is not exactly a population stereotype, but easy for them to adopt and a new course they can

change things.
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This were our early camera controls. I showed you a camera picture earlier. These 2 were the
camera devices which control the various things of the camera. Right now fortunately we have
very good things which do not need all these, but these are all professional equipment which I
have been borrowed from what is called the 3 camera chain of old time studios and this is

probably something used for mixing the 2 and so on.

I have no clue, I just wanted to show you that if you take a thing like this and present it to
somebody as used everything earlier he will become a member of a focus group. That focus
group will now decide and tell you, it is not a matter of putting any random color you like. In

this field these are all the expected things there is a standard related to this.

So, the focus group is likely to give you all the necessary inputs before you actually fabricate a

full-fledged prototype. So, you need to make all these what you call decals and stickers and all



that so that eventually it can be used, tested on the focus group and you can make beautiful

equipment.

(Refer Slide Time: 11:08)

From here, I will take you to an actual lab where some network activities are going on. | have
no clue what these are, but this is part of the lecture I try to told, I mean I try to demonstrate
earlier. This is a typical 3 u rack, 3 u sub rack I am sorry, these are all the plug in units and this
is the as I told you we have captive not see here floating nuts by which you assemble these

things.

Now, when you get the sub rack, first time you will notice that yes I need to plug in various
devices here and over there are cables in the front end and you have noticed something here,
this one is a small battery which temporarily they have replace there. Normally, such devices

you know like these batteries and all are not packed here there will be in the rare side.



Yesterday if you remember I showed you one picture of a rack which is populated from the
front as well as at the back. So, this is probably one of those you know, this is a back panel

and this is only temporarily a storage is kept here.
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Are you liked or not we keep ending up with these equipment and there is a simple shelf on
which these things are placed. And, eventually after the work is over and everything you know
works either this is removed, this device is completely removed or replaced by a rack mounted
supply. That is where I told you there are half rack, one fourth rack and devices where this

whole thing it is just it has a small display, next pictures I will show you.

Once you plug it inside this power is no longer drawn from the front, it is probably taken from
the back end then it will come back here. And, this is a very convenient way of mounting it in

a shelf.
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Invariably in all the designs and when you are trying to develop things this is part of it. You
have seen here, they have removed the small 7 ampere battery and I do not even know what

these things are, but since there is space they have just populated this small modules here.

Once your test is ready, now it is possible for you to go ahead and try to produce these things
here. Can you see here? So, we have something here then I do not even know what it is what
it goes there and wiring can be made very you know a very convenient if probably keeping
something here and making the you know links short. So, something equivalent to a large
number of jumper cables can be kept there. So, I do not know where this is coming from

where this is an RF feed or whatever it is.
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You have seen that this is a small transparent covered small equipment like this. So, part of the

feed which was coming from there probably has to go here.
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And, then you have a working thing ready. It looks like a miracle, but it is really it is a hard

work.
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This is a closer look it. So, there a display there and then I do not know what these electronics
are and then this looks like a different type of connectors we have and then you have some
indicators. So, when you are working with these things usually there is a way of making a

printed circuit board which sits there and then you need to attach this front panel.

And, this where 1 would thought I will tell you that if you take all the necessary dimensions
and all from the catalogues you will build a library which will be useful for you for the for this

generation of equipment.
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It is a some smart switch. So, you have all these nice beautiful colored things and whether you

like it or not we have this power switches.

So, next, when I have the time I will show you how this is go into the regular rack.
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Now, you see here this one of the sub racks were already at the back. You have a backplane
and you have all these slots for the printed circuit board. This was a very elaborate thing which

I showed you in the previous lecture, you can go there and check with it.

In general, if you are in the new networking products you will end up with these things and if

in the initial stage itself you take a little bit of precaution you will be able to use them

optimally to the maximum.
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And, this is from the work table of one of the people have been working there. We are into
computers like you know there is a display here, there is a display here and probably there is a
laptop here and finally, whether you whichever way you look at it, you end up with this things
here, I still do not know what it is. This is one generation and this is a previous generation and

anyway this is not part of it this is a something to do with the soldering technique.

And, when this new generation equipments have come this old generation also it is very easy
for us to convert it into that type of an appearance by just what you call improving it. So,
while paralleling the electronics inside improves tremendously, the front look also you can
practice by using any illustrated software and you can come out with very interesting

combinations.
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So, one lady is operating one I do not know what exactly it is. It looks like it is some UV
curing equipment for this printed wiring board where there is some heating and. The thing
important thing to notice here is you have a profile for ramping up the temperature and
ramping down the temperature. At this point you probably do not actually require a very
complicated LCD display. All you need to do is you just need to you know make these points

and probably there is a small bit of selection.

So, this ramp 1 ramp 2 everything is you know displayed here and by manipulating these
switches they are able to get that thing going. So, I am impressed by it.
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This is actually a real life very I mean to me it is dangerous. I do not want to go any closer.
This is some power electronics equipment. First time you will notice is these are all very high
voltage, it takes 400 volts rectifies and keeps it there. And, you have this many what you call
things to work on, eventually all that will go into the drive which I have shown you. So, I

think this is made for some 100 kilowatt high speed what you call multi phase drive.

When the people want to package it now, they need to come and show us what is it they
wanted to do. Say this one I he told me each one of them is some like of some part of an
inverter while in the beginning we start like this eventually everything will be you know made

better.
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So, it is this. There are so many of these printed circuit boards here, probably this is one of
them. And, this and this and all that after the actual test is over finally, they will get neatly

packaged and you will have a running thing.



(Refer Slide Time: 20:54)

This is something which I have taken from my home collection. This is nothing, it is a 3-phase
I am sorry it is a 3 pin single phase some power device. You will see that here you will notice
that you have a switch and then you have a fuse and you have these. These things once you
buy it you probably need to add an extra cover plate on this which shows to what type of load
this is connected; what load has to be connected here, what is the operation that is connected

here and what is the status of the power, in case of fail what goes and all that.
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This is not a actually real life product, it is not a full product actually. This is only what you
call a 2D rendering and this particular one talks about a you know start and stop button. I am
sorry green is usually start stop button and there is a load here and this one is they what you
call in famous timer which you find ubiquitous more than infamous famous ubiquitous so

called I think I do not know it is called fortune or something timer which you find anywhere.

So, how do you arrange all these things and once you have this it is very easy for us to move
on to the workshop and just follow this template and carry out the operations. And, where do

we get all the information?



(Refer Slide Time: 22:55)

They are always the this is actually I taken from my Childs book saying if you do not get the
information or if you are lost you can read books. But, in this case I refer to various types of
catalogues, any information you want is probably available somewhere in the catalogue. And,
over the years if you try to build on this, information like this is freely available. You see here

whole centers 105 mm for a 120 millimeter fan.

And, for arranging these things if you make just two views saying one in the front or back
view, one in the side view or the top view your thing is ready absolutely; life cannot be better

and easier than this.

Now, for a while I will just close this.
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And, try to take you back to electronic enclosures.
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See in this first thing you will notice in this is anything you want, especially if you say the that
the other device which I try to show you there is probably useful equivalent devices available

for you.
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So, we have aluminium enclosures. Fully sealed IP 67 is you know you can even immerse it in
water, then we have all these things and in these cases all you need is I try to show you the
other day, all you just need to do is try to make a just a front panel. And, to make the front
panel without having to worry too much about it if you have all the necessary data from the

books, you can very easily make any of these things what you wanted to do.
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Main thing is you can talk to your other people in your group and get things going. So, two
levels here — one level is just to concept conceive the product and for that this is where I was
trying to tell you this I would earlier I had shown you this. You just need to think about it and
eventually you know if you now send the file, it is easily milling and all can be done, but the

first time if you do it properly everything fits properly. So, we are into new way of

manufacturing things.
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This I do not know whether I had shown you earlier.
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But, I think no harm in our checking it.
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Anything you can think of all the hardware is available. It is for you to just to conceive a
product and then as I said earlier probably you pass it on to a focus group. The focus group
will now give you a feedback saying while in your layout it this looks ok, I would rather this
device not be present here, I wanted here or I wanted the side or anything. For you to make a

mock up is very easy.

And, while the 2D mock up can be done with any illustrator or even any 3D software you can
always attach all these small devices directly onto your cardboard model and make one

yourself.
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Or in case it looks a little you know not worth the making, you can always exchange it with

your other team members will be quite.
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I am sure eager that one had if you remember that earlier thing what I showed you and the

knob. Instead in this case it is just a overlay sheet with a tactile feedback switch.
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So, you have see in this somebody can operate these things and all you need to do is just to

create a overlay sheet.
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So, from here this is directly taken from the catalogue, it is a full I mean nice example. So, we

have various things made out of basically the similar thing.
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If you remember I had shown you this digital card reader earlier and in fact, what even is a
very simple what you call a black box can still be made a little more interesting by arranging

things such that they are very convenient.
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How to make waterproof buttons and switches

Please Lt 8 waterproof membrane keypad, membrane Switch o overay
Note tha the waterproof perfomance will e lost by drlingimiling holes or cuious forbuitons o switches on waterproof enclosures.

—
-

How to make waterproof cable hole

Please utilize a cable gland from our available range of cable gland accessories.

oty 2

0611209

See in here anything you want all these things are available including what looks like a

beautiful display.
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How to make waterproof cable hole

Please ulilze a cable gland from our available fange of cable gland accessories.

WSC SERIES  IP67 SLOPED PLASTIC CASE @

And now that because these are available, you need not spend too much time on the hardware.
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= Suitable as a desklop corlrcler or mezsurement insirument with s ergonarric
design.

= Streamlinec shape enables the unitto be gripped betier when used as a
handheld instrument.

Yes, this will be maybe I expect know if you want to make it in bulk production it will be 3 to
4 times the cost of your own making. But, if you are making a few hundred pieces and if the

market supports it you can buy these things directly.
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Components
]
[ ]

Rubber foct

Accessories (Optional parts)

PCB meunting screw
EMseries
See page 2

X @ NEW-IP67webindd

x @ Evolution-wabindd

W Slieanilied snape erables e Uil 10 e gipped Befler wheh Used as a

handheld instrument.
= 1P67 protection class alows the unit lo be used outdoors o under environments
with water splashes, such as medical, research or messurement equipments.

Color Finish

Of whe - Black
Ofwhte « Black
Ko
Unfirished
Tansparrt

Flane.esistant ABS ULV
Flans essant ABS ULV,

Sikone

Stainless steel binding head screw M2 58
Polyurcthane:

3

.

[

TORX screw
MR series.
See page 14

Cable gland
Ses website

All you need to do is think a little about these dimension.
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This is where I said books come to the rescue. So, necessary details are all here.
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Product no. / Dimensions.

Product no. Faca angle
@ Off whito Black

[ s |
(D WSCI0-45W () WsC10-1458 52
(D WsCHo-1-TW. @vscio4t8 100 0 T2 T M7 & 100 2 74% 482 18
82
n

(DD WsCH4-14-5W (DD WsC14-14-58 14 140 " " 128 100 0 138 805 13
(O WsCia-1-m () wsC1a-1418. 14) 140 " 1" 128 100 2 4 05 18
(D wsc1s-14-5W () WsC18-14-38. 1 140 52 152 " 162 95 13 138 1035 13
(D wscte-1-W. ([ viscis1478

INCLINED SPACER

# Due to the slopzd shape of the WSC series, boss-tops are also angled.
So when mountng PCB on, some ¢ap between the screw head and PCB
surface wil be generated as shown the diagram, WSP-M2.3 helps to fil
the gap. \

% EM-2.38 as PCB mountig screws are available or bosses in bottom
base. (See page 22)

Compansnis

al
4 POM Black

At the bottom they have given a large table of available dimensions, see in this.
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surface wil be generated as shown the diagram. WSP-M2.3 helps to fil
| the gap.
# EM-2.3-8 as PCB mountirg screws are available for bosses in bottom
i base. (See page 22) \ \
Compongnts.
I T S R
| 1] Incined spacer 4 POM Bk
| 2 | Scrow Topping H238) 4 Stel Trvantchromate

*Toqe G+
Product no. / Details

Product 1o Suable enciosures N Pes

@ w23 'WSC for botom base PCB boss) 4

4

IP67
UV-PROTECT
NETWORK

PLASTIC BOX

So, it is for you which I feel is relatively easy.
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[e HEAT-SINK ENCLOSURE | x | @ AVIP X @ NEW-IP67webindd x @ Evolution-wabindd x ° - o X

C @ Motsecure | takachi-enclosure.com/data/c16-17/NEW-IP6 Fweb,pdf aw @

IP67
UV-PROTECT
NETWORK
PLASTIC BOX

WP series

}

(&

Waterproofing ability by using
s Weather-resistant ASA material
silicone gasket
Hignly elastc and duradle silcone gasket for high waterpoof abilty The white gray "G" type utilze a UV resisiant, durable ASA material
The use of insert nuts allows the unt to retain 1s walemroof ability even  Recemmended for cutdoors usage as a communication device type
equipment

To make anything you want. All you need to do is a little bit of forethought so that I just make

a appropriate sticker.



(Refer Slide Time: 30:20)

'e HEAT-SINK ENCLOSURE| X | @ AP X @ NEW-P6Twebindd  x @ Evalution-Wabindd x

C @ Notsecure | takachi-enclosurecom/data/c1é-17/NEW-PP6Tweb,pdf a0

LY

Waterproofing ability by using Waterproofing ability by using
silicone gasket silicone gasket

Easy mouning onto walls and brackets by opening the bind lids. By using a pole mouning accessary, it can be altached to poles wilh ease.
A cean and seex appearance czn be maintained as screws are hidden

away by the blind lids.

LS |

And, make things that much more interesting.
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How to make buttons and switches waterproof

Utiize a weterproof membrene keypad, membrane switch or overlay.
Note that the waterproof performance will be lost nce Foles or cutouts for butions zndior switches drilled/machined on walerproof enclosures,

l S~ ; 1
S !

8 prdutty arowt o, 1. gy
L wessto armovrcopp

How to make waterproof buttons and switches

Please utiize a vaterproof membrane keypad, membrane switch o* overay.

Things are this I think we can take a just a closer look. See near the actual utility enclosure

and then here you see the openings and if you conceive of the product and make the printed

wiring board to suit this and you can upload the file and all these things are very easily they are

all made easily and they are available here. Can you see here? Large number of things I come

n.
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'mbrane keypad, membrane switch or overlay.
rmance will be lost by drilling/milling holes or cutouts for buttons or switches on waterproof enclosures.

:mbrane keypad, membrane switch or overlay.
irmance will be lost by drilling/milling holes or cutouts for buttons or switches on waterproof enclosures.

I really do not know what it is.
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Please utilize a waterproof membrane keypad, membrane switch or overlay.
Note that the waterproof performance will be lost by drilling/milling holes or cutouts for buttons or switches on waterproof

Please utilize a waterproof membrane keypad, membrane switch or overlay.
Note that the waterproof performance will be lost by drilling/milling holes or cutouts for buttons or switches on waterproof

But, you can see that without having too much of without you are having to spending too

much about it anything you want is already available.
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Note that the waterproof performance will be lost by drilling/milling holes or cutouts for buttons or switches on waterproo 3

Cross-section /)
Obstruction W
\>
| (
\

Thread hole milling from M6 ~ M32, PG7 ~ PG2
3 as per your requirements.

I A )
IL_ “l e = l l
=
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' WP SERIES  APPLICATION

10T ce
. for agri

Product by
Nishimu Electronics Industries Co., Ltd. (J
Website : nishimu.co jp/index-e.html
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. 10T center data logger
«_ for agriculture

Product by
Nishimu Elmmnicg Industries Co., Ltd. (Ja
Website : nishimu.co.jp/index-e.html

litor - Industrial Pressure/Flow Data Logger

All you need to do is put a sticker IOT probably and you can sell your products better; [OT

central data logger for agriculture.
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- -
Nishimu Electronics Industries Co., Ltd. (Japan)
Website : nishimu.co.jp/index-e.html

litor - Industrial Pressure/Flow Data Logger

Product by SMTech j.d.o.0 (Croatia)
Website : smtech hr/en
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VM-10 BASIC PACKAGE

ACCESSORIES

jome Water Leak Ditector

Product by Veimart Oy-WP (Finland)
Website : veimart.filen

(surface installation)

Now, you see here.
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Leak Guard - Home Water Leak Ditector

Product by Veimart Oy-WP (Finland)
Website : veimart.filen

Wireless Temnerature/  LoRaWAN Network Siafox R-

If you see this box, we have all the things already there. It is a question of what will you.
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- - Product by m
Website : mc
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Wireless Temperature/  LoRaW,
Humidity Transmitter  Air Pre!

Product by

Masibus Automation
And Instrumentation Pvt. Ltd. (India)
Website : masibus.com/ \
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See here something has been added to that by which we have some settings and basically it is
waterproof. All you need to do is design what you want and this here I feel know is where you
will be able to probably deal with your group and decide which is better and there is a place
and there is a niche market for these products. All it requires a little bit of our imagination

here. You have seen this?
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Adapto

' RS485 / MODBL
2 x DRY CONTA!

 E

o v
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Product by mcf88 S.r.l. (ltaly) Product by SpaceAge

These are all fantastic amount of this products are available.



(Refer Slide Time: 33:07)

[e HEAT-SINK ENCLOSURE | X | @ AWP. X @ NeW-BGwebindd  x @ Bouionwabindd  x (4] =To X

& 5 C @ Notsecwre | takachi-enclosurecom/data/c16-17/NEW-IP6Tweb.pdf Q # ‘ H




(Refer Slide Time: 33:12)

[e HEAT-SINK ENCLOSURE | X | @ AVIP X @ NEW-IP67webindd X @ Evolution-wabindd X ° s

€ ® Notseaure | takachi-encosureco/data/cT6-17/NEW-P6Tweb e ay 0:

See here my interest is this. It is easy.
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Any of you in fact, all of us, you and I know all of us can easily get these things into the field.
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Now, maybe you will appreciate the small temperature device which I was trying to show you
that one is a normal kitchen thermometer and these are all the next level of agricultural things

which very easy for us to do.
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Méritime GPS Tracking

Product by HidnSeek (France)
Website : hidnseek.fr

Can you see?
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So, many of these things are unbelievably very good devices. All these things it requires a little

bit of your imagination.
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IP67 NETWORK PLAS
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And, anything you want is here ok.
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See here I still do not know what it is it says some leakage detector by some Takatronix and it
show you the amount of what you call the various types of things that you know can be taken

up and so on.
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So,.
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There is a gateway.
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All these products they are very I feel know relatively easy for you.
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Now, at the bottom huge selection of sizes is given there.

-0
-0
2208
-0
o
Ty
1208




(Refer Slide Time: 34:50)

[e HEAT-SINK ENCLOSURE | X | @ AVIP X @ NEW-IP67webindd X @ Evolution-wabindd

€ Motsecure | takachivenclosure con/dat/cl6-17/NEW-P6 e pdf

Productno. Divamions

DD

"
u s
6w

N ———

u

Nl N8 750 silar

(Refer Slide Time: 34:53)



[e HEAT-SINK ENCLOSURE | x | @ AVIP X @ NEW-IP67webindd x @ Evolution-wabindd

C O Motsecure | takachi-enclosureom/data/c16-17/NEW.

Acsessories (Optional parts)

ot 9 1

P et WPAR sk Rttt FRF s TORX o MR
Sepap 13 e

| P

e
ey

8 g e B s
s

+Drawgs beow arerelrence scanpes ol
DIFIDNGPOF danins it on o webste

i o -

And, the hardware.
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I will not what you call I suggest you know look up these things at your leisure.
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So, anything you want is probably available.
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All you need to do is conceive of a product.
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MR SERES TORX SCREW for WP

And, even waterproof series are there. So, all you need to do is design the product, make a
proper sticker which was my what you call thing if you see these examples here you will

appreciate.

So, I will continue this in the next session. You see here that there are any amount of
possibilities by which only thing that you need to do is try to arrange the components and
make it into a scale some scale. And, go to a catalogue pick the corresponding product that
you know is likely to be you know case renewers. Design a I will call it a interface panel; it
could be front back sides or anything and just paste it on top of it and a perfect product is

ready.



So, I am wishing you the best that you make one of these very interesting things. At the

moment I thought I will show you these things.
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This is a new pointer for the power point.
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This was an existing old thing. I am sure some of you have seen it let me peel this what you
call a tape it is old must be at least some 10 years old. It is all falling apart, but works very
well. So, in this if you see I have keys, then I have a centre key, then I have something and if
am lucky and if I switch it on it is dead now. So, this is an earlier version of it. Now, they have
sleek fantastic devices. All these you can easily make in your own what you call on the

desktop and so on.

So, I will stop here thank you. Let us meet again in the next session.

Thank you.



