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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?
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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
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Sources and Pre-processing
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Searching for Discourses Related to “Safety”

danger, dangers, dangerous, hazards, 
hazardous, threaten, safety, poison, 
poisonous, accident, accidental, 
accidentally, explosion, explosions, 
exploding, harm, harmful...
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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
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Parsing sentences

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

This 
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CCONJ
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ADP
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to 

ADP

the 

DET

operator. 
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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']
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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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plug

vacuum

generator

letter

mica

°

displacement

floors

cook

barrel

films

boilers

bar

carriage

finish

converter

elevator

case
balance

books

electricianconstruction

experimenter

axles

flap

flask

boot

flesh

floor

carpets

filament

fender

cups

craft cow

crucible

blocks

cans

carbon

beverage

faces

carbureter

counter

fence

engines

board

faucet

bearings

bearing

curtains

cord

carpet

cutter

concrete

consequent

driller

circuits

drivers

coke

fowl

die

collisions

adjustment

fruits

form

artillerymen

dynamo

armature

fur

design

doors

coating
bystanders

dial

disk

automobile

bottles

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
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● 1. things
● 2. animals and humans
● 3. plants
● 4. "health" / "life"
● 5. "safety" / "caution"
● 6. properties
● 7. ambiguous
● errors

Categorizing
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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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0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000
Number of occurrences in each category

1. things
2. animals and humans

3. plants
4. "health" / "life"

5. "safety" / "caution"
6. properties

7. ambiguous
errors

unclassified

63%
13%

4.1%
0.18%
0.0074%

6.5%
3.6%

0.12%
9.4%

To what type of nouns does “injure” apply?
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0 400 800 1,200 1,600 2,000 2,400
Number of occurrences in each category

1. things
2. animals and humans

3. plants
4. "health" / "life"

5. "safety" / "caution"
6. properties

7. ambiguous
errors

unclassified

33%
43%

1.3%
7.5%

1.9%
3.3%

2.2%
1.2%

6.5%

What type of nouns is there a “danger to”?
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0 400 800 1,200 1,600 2,000 2,400
Number of occurrences in each category

1. things
2. animals and humans

3. plants
4. "health" / "life"

5. "safety" / "caution"
6. properties

7. ambiguous
errors

unclassified

35%
43%

1.3%
7.5%

1.9%
3.4%

2.3%
1.2%

3.9%

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



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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