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The past of “(ir)responsible” innovation?

Calls for more “anticipation”, “reflexivity”, “engagement’,
“responsiveness”

Many examples of past widespread use of certain
technologies in spite of “known” issues

How did past innovators display concern or indifference for
the consequences of their activity?



Sources and Pre-processing
* US patents 1836 -1920: 1,361,587 scanned documents

* Pipeline from OCR to analyzable text
> processed (redressed, standardized margins),
> turned into text using the Tesseract OCR engine,

> corrected mistakes using a custom dictionary and a script using a fast
spellchecker



Sources and Pre-processing

UNITED STATES PATENT OFFICE.

CHARLES V. WOERD, OF WALTHAM, MASSACHUSETTS.

IMPROVEMENT IN WATCH-REGULATORS.

Specification forming part of Letters Patent No. 110,614, dated December 27, 1870,

To all whom it may concern :

Be it known that I, CHARLES V. WOERD,
of Waltham, in the county of Middlesex and
State of Massachusetts, have invented an Im-
proved Watch-Regulator; and I do hereby de-
clave that the following, taken in connection
with the drawing which accompanies and
forms part of this specification, is a_descrip-
tion of my invention sufficient to enable those
skilled in the art to practice it.

My invention relates to the construction
andarrangementof the regulator mechanism of
watehes, with particular reference to provision
for nice manipulation or adjustment of the
regulator-lever. -

The drawing represents a balance-cock (or
cock-plate, regulator-lever, andlever-actuating
mechanism) embodying my invention.

flange on one end, and riveted or spread at
the other, and to keep it in the plate while al-
lowing it to turn therein.

It will be obvious that by turning the ec-
centric the pinion may be moved ecither to-
ward or from the lever-rack to whatever extent
may be desirable to produce a proper inter-
locking of the pinion and rack-teeth.

It will readily be seen that this improved
regulator mechanism is very simple and in-
expensive, easy to manipulate, and adapted
to that nice regulation so desirable in a re-
liable watch, and so difficult of attainment in
watches with the regulator mechanisms now
in use.

My regulator is an improvement upon the
common regulator at the back of a watch.

By means of the peripheral points on the

To all whom tt may concern:

Be it known that I, CHaRLes V. WoERD,

of Waltham, in the county of Middlesex and

State of Massachusetts, have invented an Jmproved
Watch-Regulator; and I do hereby declare that the
following, taken in connection

with the drawing which accompanies and

forms part of this specification, is a description of my
invention sufiicient to enable those

skilled in the art to practice it.

My inveution relates to the construction
andarrangementof the regulator mechanism of
watches, with particular reference to provision
for nice manipwation or adjustment of the
regulator-lever.

The drawing represents a halanee- cock (or
cock-plate, reg tlator- lever, and lever-actuating
mechanism) embodying my invention.



Searching for Discourses Related to “Safety”

danger, dangers, dangerous, hazards,
nazardous, threaten, safety, poison,
polsonous, accident, accidental,
accidentally, explosion, explosions,
exploding, harm, harmful...




Challenges when searching for “safety”

Most relevant patents?

) «

“Snow-Plow”, “Improvements in auto loading fire-arms”,

“Beehive” “Safety appliance for locomotive-engines or motor-
vehicles’, ...
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Focusing on sentences

* Open-source Natural Language Processing
(NLP) library: spaCy

* Pretrained statistical neural network models

* Trained (mostly) on web data



Parsing sentences

“This adjustment is quickly effected and without danger to the operator.”

AL AR AATA

ustment is quickly effected without
DET NOUN AUX ADV VERB CCONJ ADP NOUN DET NOUN



Number of occurrences of our keywords in our corpus

danger
dangerous
dangers
endanger
endangered
endangering
injure
injured
injuries
injuring
injurious

injury

]
0 20,000 40,000 60,000 80,000 100,000

1 1 1
120,000 140,000



Filtering sentences and nouns

danger injury injured injure dangerous

B Sentences w/ keyword
[ Sentences w/ found nouns

120,000 . . .
[ Sentences included in analysis

100,000
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Word embeddings

Representing words as list of
numbers (vectors), depending on the
context they are used in

“Semantic space”: list of numbers as
coordinates, e.g. (0.23, 0.40)

... but with many more dimensions:

(0.23,0.40,-1.64,0.37,-0.50, -1.04,
0.61,...)
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Useful feedback from word embeddings

"hazards':
['contestants', 'goals', 'outfield',
'rules_game', 'participants', 'umpire',

'baseball_game', 'ball_batted’,
'game_baseball', ‘goal']




Word embeddings

Representing words as list of
numbers (vectors), depending on the
context they are used in

“Semantic space”: list of numbers as
coordinates, e.g. (0.23,0.40)

... but with many more dimensions:

(0.23,0.40,-1.64,0.37,-0.50, -1.04,
0.61,...)

0.5

0.4

0.3

0.2

0.1

00

-0.5-04 -03 -02 -0.1 0,0

-0.1

-0.2

-0.3

-0.4

-0.5

0.1

0.2

0.3

0.4 05

13



12 garments chicks
clothesdarmen
11|
10+
bottles
eggs
carpet
o
fowl
bottle fraibof animals
8- carpets cattle
fenc
cigarestas
frg\t mail
74
maRAesrs animal
fabrics
6 wrin,
goods 9Ygoks horses wearer child
cans hair hat
bags
5. kilns
mantle  plowbag milk
faucet clothing children
et bees
dedf@§erage VvRlHOlSs ;
4+ boilers rete? tree sz fres horse patient occupant
AR raimeggggaton boat rider
chimney building:
filament fil cow
34 'superBaakageth pouch lcompicie craft
saw racevtvea\)éphon ships rider:
s s elaitey automobile lders passengers
stopper eed\l&(m}e
24 ight
\@Wm artieRgattons caution occupants
cars o travelers
shegitss imb
4 m‘értyer dggs gar " traffic passenger
leaf L Saf limbs ship  health brak&R3A'e
hpoks individuals i
¢building players pedestrians aviatpr
o foot
trains
eyes tender player firemen ersons
life train party, csers sportsman p
. erson
. bemgshouse lives P
- collisions .
- s dgpers ST opicemen 2 hnan'*e"
% dShandler miners p
b eue clerks i
2 walls g hands cong@ﬁgfjes
b Ars .
SERNERTS ey Others ™ awyer linemeng, yioves  driver
security .
ol workers . lineman employees
~3 | X miner
quipment driller mechanicsMan crew s
mechanic ORGEAHYAS,
. observer
s manigeletorian v ¥R workmen
_4 a
dISp ceg\@at plgcing operé‘*‘é&g}gw‘\sﬁ
ment
conneZfiheY’ damage enparator
-5 attendant
% 5 4 3 D2 4 0 1 2 3 a 5 3 7 3 9 10 1 12 3w

14



clothes?armen
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leaf, seal, filament, stopper, diaphragm, core, shells, converter, fiber, blade,
blades, walls, leaves, disk, joint, fibers, shoe, tube, sheets, product, chamber,

consequent, mantle, fabrics, cap, ...

occupant, aviator, persons, person, passengers, child, people, occupants,
brakeman, children, workmen, firemen, operator, engineer, workman,
attendants, fireman, operatives, wearer, operators, attendant, pedestrians,

user, patient, trainman, ...
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chicks

bottles
eggs

carpet

properties, qualities, usefulness, property, efficiency, solidity, classes,
effectiveness, quality, connections, outline, capacity, kind, utility, strength,
durability, conditions, integrity, object, value, tenacity, shape, condition,
accuracy, contour, relation, ...

garment, corset, shirt, cigars, garments, clothes, chicks, chickens, razor,
umbrella, cultivator, cigarettes, cigar, mattress, eggs, glove, stockings, towel,
scarf, beets, fowl, carpet, stalks, stocking, hats, fowls, splints, potatoes, cuff,
bottles, mail, sheep, fruit, watches, shingles, cigarette, infant, bottle, wearer,
bolls
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clothes?armen

10
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plows, plow, beets, scrapers, driver, stalks, cultivator, buckets, saws, shovel,
wagon, team, vines, paddles, conveyers, roadway, cable, brakeman, drill,
horses, hoe, mast, troughs, trolley, plant, stalk, gate, pumps, axle, reins,
bucket, cables, frog, cutters, vehicle, abutments, potatoes, bolls, bit, bolt

beauty, appearance, apparel, flavor, taste, ornamentation, usefulness,
garments, qualities, luster, texture, upholstery, garment, elasticity, flexibility,
finish, hats, quality, carpets, furniture, utility, properties, clothing, uniformity,
shirt, scarf, integrity, colors, health, durability, trimmings, polish, solidity,
configuration, silk, fabrics, accuracy, effectiveness, hat, strength

miner
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Categorizing

1. things

2. animals and humans
3. plants

4. "health" / "life"
5."safety" / "caution"

6. properties
7.ambiguous

errors
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Parsing problems

“My invention relates to an improvement in
devices for conveying or transferring coal,
merchandise, or other materials from on ship
to another while at sea, whereby the danger
to life and property incident to the methods
now and heretofore in use may be avoided.”
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1. things
2. animals and human
3. plants
4. "health" / "life"
5. "safety" / "caution"
6. properties
7. ambiguous-
errors

unclassified

0.18%
0.0074%

3.6%
0.12%

To what type of nouns does “injure” apply?

13%
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9.4%

63%
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What type of nouns is there a “danger to”?

1. things

2. animals and human 43%
3. plants
4. "health" / "life"

5. "safety" / "caution" - 1.9%

7.5%

6. properties
7. ambiguous
errors

unclassified

I I I I I
0 400 800 1,200 1,600 2,000 2,400

Number of occurrences in each category
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What type of nouns is there a “danger to”?

1. things

2. animals and human 43%

3. plants

4. "health" / "life" 7.5%
5. "safety" / "caution" - 1.9%
6. properties- 3.4%
7. ambiguous- 2.3%
errors 1.2%
unclassified 3.9%

I ] ] ] ] ] ] ] ] ] ] ] ]
0 400 800 1,200 1,600 2,000 2,400

Number of occurrences in each category
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NBER classification: whole corpus

* Chemical

* Computers & Communication
* Drugs & Medical

* Electrical & Electronics

* Mechanical

* Others
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NBER classification: whole corpus

* Chemical 8.38%
* Computers & Communication 1.08%
* Drugs & Medical 1.25%
* Electrical & Electronics 4.41%
* Mechanical 36.24%
* Others 48.65%
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Topics based on embeddings

Topic 11

E' rlande hinson ,carfare ey  tralnman buhoup trocars

yncouplediditedd= o] D IN=1¢
EC O u p ]_ e F dS uchu Wcoupled. ugigic%unlegd

shacklln
eeeee uncoup dunco p lngw [Jll_rl%
drawbar Sseawall  Mpufferhead UnNshackling Bunshacklet,, Sed knuckle

25



Productive interdisciplinary frictions

Technical challenges

How to make methods understandable / interpretable?

Questions left out: “responsibility”? Patents as specific documents?
How to categorize? How much should we “trust” the computer?

“Blind” quantification VS “cherry-picking”?
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