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Industrial Automation

Q20asber2ms 1052

Tt to reference:
Industral Automation from Sratch: a hands-on

guide for using sensors, actuators, PLCS, HIs,
nd SCADA to automate industrial processes.
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Gothic Architecture

020ctober 2025 10:52

Textto reference:
Architectural Notes on German Churches : Wit

Remarks on the Origin of Gothic Architecture

A Glossary of Terms Used in Grecian, Roman, Italian, and Gothic Architecture

Gothic architecture, architectural style in Europe that lasted from the mid-12th century to the 16th century
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styles of architecture, between which, when we consider

them in their complete developement, the difference is

very strongly marked.
During the first thousand years of the Christian

period, religious edifices were built in the former of these

two styles. Its characters are a more or less close imi-
tation of the features of Roman architecture. The
arches are round; are supported on pillars retaining
traces of the classical proportions; the pilasters, cor-

nices and entablatures, have a correspondence and simi-

larity with those of classical architecture; there is a

prevalence of rectangular faces and square-edged pro-

jections ; the openings in walls are small, and subordinate
to the surfaces in which they occur; the members of the
architecture are massive and heavy ; very limited in kind
and repetition; the enrichments being introduced rather

by sculpturing surfaces, than by multiplying and ex-
tending the component parts. Thereis i this style
a predominance of horizontal lines, or at least no
predominance and prolongation of vertical ones

‘The second style of which we have spoken, made

its appearance in the early centuries of the second thou-
[

the it
by the pointed arch; by pillars which are extended so as

tolose all trace of classical proportions; by shafts which

are placed side by side, often with different thicknesses,

and are variously clustered and combined. Its mould-

ings, cornices and capitals, have no longer the classical

shapes and members; square edges, rectangular sur-
faces, pilasters, and entablatures disappear; the ele-

ments of building become slender, detached, repeated
and multiplied; they assume forms implying flexure and

ramification. The openings become the principal part
of the wall, and the other portions are subordinate to
these. The universal tendency is to the predominance
and prolongation of vertical lines; for instance, in the

interior, by continuing the shafts in the arch-mouldings;

on the exterior, by employing buttresses of strong pro-

jection, which shoot upwards through the line of pa-
rapet, and terminate in pinnacles.
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tracery, in architecture, bars, or ribs, used decoratively in windows or other openings; the term also
applies to similar forms used in relief as wall decoration

Whewell, W. (2013) ‘OF THE CAUSES OF POINTED ARCHITECTURE, in Architectural Notes on German
Churches: With Remarks on the Origin of Gothic Architecture. Cambridge: Cambridge University Press
(Cambridge Library Collection - Art and Architecture), pp. 1-33.
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_— Workonthe Cathedral continued in the decades thereafter, although
there were repeated interruptions due to war and financial difficulties.
Construction of the choir was completed in the 14th century, and the
foundation for the south tower was laid in 1360. In 1448/49 the two
bells Pretiosa and Speciosa were cast, which are still part of the
Cathedral’s set of bells. In the later 15th century, construction work
continued on the transept, the side aisles and the north tower.

———  Inthe 16th century, however, work on the cathedral was interrupted
due to the Reformation and the Thirty Years’ War and was not
resumed until the 19th century, when Prussia annexed the Rhineland
and the city of Cologne became part of the Prussian state. The break in
construction lasted more than 300 years.

Work on Cologne Cathedral was finally finished in 1880. At that time,
the Cathedral had a height of 157 metres, making it the tallest building
in the world — after a total of 632 years of construction. And except
for a few centimetres, the two towers are even the same height.

The eastern arm under the di Master Gerhard, tedin 1322 and
sealed off by a temporary wall 5o it could be used as the work continued. Eighty-four misericords in the
cholr date from this building phase. citation needed] This work ceased in 1473, leaving the south tower
complete to the belfry level and crowned with a huge crane that remained in place as a landmark of the.
Cologne skyline for 400 years.[32][page needed] Some work proceeded intermittently on the structure
of the nave between the west front and the eastern arm, but during the 16th century this also stopped

The cathedral work already tested preserving the stones. A
convincing mezhed has not yet been found. [70] In addtion, (he iron an:hcrs ‘and dowels that hold the

many parts of t t. They g to crack the
v tones and need 1o be replaced with steel parls "itis (helelnre foresecatis that no onealve today will
ever see the cathedral without scaffolding."[71]

Amold Wolff: Der Dom zu Kln. bearbeitet und erganzt von Barbara Schock Werner. Koln 2015, p. 10.
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Laser scanned data files of Cologne Cathedral from projects by Heriot -Watt University and partners are
not publicly available as raw data but are documented in research papers,
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Horology

02 October 2025 10:52

Text to reference:
A general history of horology
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Moving Data research

02 October 2025 10:52
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Ancient and early methods

Cave paintings and hieroglyphics: Prehistoric methods used for recording and storytelling.
Tally sticks: Notched sticks of bone or wood were used for numerical record -keeping, dating back to
ancient times.

Quipu: An ancient Inca system of knotted strings used for record -keeping.
Cuneiform: An early writing system on clay tablets used by the Sumerians for record -keeping.
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Flags, SL, and Semaphore
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https://en.wikipedia.org/wiki/Pheidippides

story that inspired the marathon race.

prdears = horse been
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Flag semaphore is slower but offers quicker two way communication

Mid 1800's flag semaphore

And Morse code

Ae= Jom==
B=see Kme=
C=e=0 [ o-0e
D=ee ==
Ee N=e
Fee=eo (Oaaa

Morse code quicker and works over greater distance

Seee
T=-
Uee=
Veee=
We==
X=oo=

Signalling lamp

Or telegram...

Telegraphy, ability to send messages over wire using code, shortly after this the telephone was invented,
gap of around 35 years.

1858, first undersea transatlantic cable, awfully slow, took over a minute to send a single character

Significant improvements made for subsequent cables deployed between 1865 and 66 with the phrase
"Two weeks to two minutes" coined to emphasize the great improvement over ship -borne dispatches
Kiped

From <https://en. fwiki/Transatlantic_telegraph_cableffFirst_contact

1870s, duplex and quadruplex transmission and receiving systems were set up that could relay multiple
messages over the cable

From <https://en.wikipedia.org/wiki/Transatlantic_telegraph_cable#First_contact:
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Pheidippides was a 5th-century-BC Athenian running courier who was the central figure in the


https://en.wikipedia.org/wiki/Pheidippides
https://www.youtube.com/watch?v=qOVMl9_YGfg
https://en.wikipedia.org/wiki/Transatlantic_telegraph_cable#First_contact
https://en.wikipedia.org/wiki/Quadruplex_telegraph
https://en.wikipedia.org/wiki/Transatlantic_telegraph_cable#First_contact
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R$232 handshaking signals
RTS ON
%/ \_OFF
cTs ON
l&l_/ \_OFF
DTR ON
%/ \_OFF

Data

|

Codrey Electronics

Establish connection speed, ready to send and ready to receive.

Dial Up Modem Handshake Sound -
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https://www.youtube.com/watch?v=vvr9AMWEU-c

Sometime in the 90s...
Digital Signals Digital Signals

A
Phone

-

Ana!og Signal Analog Slgnal

iTiT g,

44— Analog to Digital to Analog ——pp

Dual-tone muli-frequency (DTMF) signaling i a telecommunication signaling system using the voice-
frequency band over telephone lines between telephone equi and other ions devices

and switching centers
From <https://en.wikipedia.org/wiki/DTMF _signaling>

VRN PMONE GlaLRR  rosmass |

Back to rs232 Max speeds | 115,200
From <https arch?q=rs232%20max%20baud:
Theissue?  That's over a max of around 8.5ft 115k

Dial up internet max speed 56kbs

1990's
Asymmetric digital subscriber line (ADSL)

From <https://en.wikipedia.org/wiki/ADSL>

ADSL works by using spectrum above the band used by voice telephone calls.

From <https://en.wikipedia.org/wiki/ADSL>
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https://en.wikipedia.org/wiki/Telecommunication_signaling
https://en.wikipedia.org/wiki/Telephone
https://en.wikipedia.org/wiki/Automatic_telephone_exchange
https://en.wikipedia.org/wiki/DTMF_signaling
https://www.google.com/search?q=rs232%20max%20baud
https://en.wikipedia.org/wiki/ADSL
https://en.wikipedia.org/wiki/Telephone_call
https://en.wikipedia.org/wiki/ADSL

Adsl max speeds of 24Mbps  i.e.over 400 times faster than dial up

To be phased out in 2027
A digression into isp's and moaning:

Fibre to cabinet sucks, also blew up a my father's computer and slow

Efficiently connecting devices

Company with office

48 1gb ethernet 4 fsp+ 106

* 48x10G/25G SFP28 ports
* 6x40G/100G QSFP28 ports

From <https: netxl

Hook up to server/internet

How does fibre work

Week | Page 24


https://www.netxl.com/network-switches/ubiquiti-ecs-aggregation/

Server hardware is rack mounted standardised 19"

Transceivers

MULTIMODE FIBER SIGNAL
50/62.5
o ( > e
N\
Cladding (125 pm)
SINGLEMODE FIBER SIGNAL /
9pm
core
8
Product \9._ o
picture = b

s 850nm 100M QSFP+ optic

iwave length [250nm ICWDM

WOM MPO C duplex

Fiber Type  MMF multimode fiber [MMF multimode fiber

Max
transmission |150m
distance

4 multimode fiber)

Laser type

What is WDM?

WDM = Wavelength Division Multiplexing

Refraction theough 4 prism

Whie light

40 virtusd high-speed channels per physical fiber
Expanding capacity of an OC-4K ring from 2.5 10 100 Ghps.

'WDM is used on fiber optics to increase the capacity of a single fiber

(fo

Aston University researchers are part of a team that has sent data at a record rate of 402 terabits per
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second using commercially available optical fibre.

From " K/l hers-break-world-record d

eed>

Speed isnt everything.

latency

What happens when light is too slow

Light in a fibre optic is around 2 x10® ms*
Due to the refractive index of glass being around 1.5

Holow core fibre, because 186,000 miles per second is just too slow
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https://www.aston.ac.uk/latest-news/aston-university-researchers-break-world-record-again-data-transmission-speed
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