Charlie’s Delightful Machine Solution by Rajeev  Kumar
I started off by typing numbers from 1,2,3… and tried to find sequences as to when 2 lights flashed, 3 lights flashed..
I also tried to see if there were any formulas.
I found that if 2 formulas had  a number in common with each other then 4 lights would come on.
I found that there were 2 solutions where 4 lights switched on. There may be many more.
These are the solutions

1ST SOLUTION
I typed various numbers and these are the sequences I got:-
0 lights- 3,4,6,7,18,19,22,24,27,28,31,34
1blue light- 8,11,14,26,32- 
At least one blue light- 2,5,8,11,14,17,20,23,26,29,32……65 ..3n-1
With at least one red light- 5,10,15,20,25,…65…5n
With at least one yellow light-2,9,16,23,30…65….7n-5
With at least one green light- 1,5,9,13,17,21,25…65……4n-3
Green light plus yellow light-9
Red and blue- 20,35,50,65,…….15n+5
Red and green-25,40,55.70…15n+10
Red and yellow-30,45,60,75……15n+15
Blue and yellow-23
Green and blue-17,29,41,53,65…12n+5
3 lights-red,green and blue-5,125,245…………120n-115
4 lights- 65,485,905……….420n-355
I found out that 65 comes in 6 other sequences – in 4 sequences only one light flashes, and in two of which has 2 lights flashing. I found out that the number with 4 lights had to be an odd number and a multiple of 5 as 4n-3 always equals an odd number. I also worked out that 5 less than the number with 4 lights had to be a multiple of 60 and a number 10 more than it had to be a multiple of 70, but not a multiple of 140. I  found out that the lowest common multiple of the nth numbers where the 4 lights flashed all the numbers was 420. I found out that 420 less 65 = 355, so the formula was 420n-355.
 
SECOND SOLUTION
I typed various numbers and came up with these sequences:-
Green-9,
At least one Red-4,24,44,64,……..20n-16
At least green- 2,9,16,23,30…7n-5
Yellow-5,11,17,23………6n-1
Blue-2,12,22,32,…10n-8
Red and blue-12,
Red and green-16,
Green,blue and yellow-2
Red, yellow and blue-32,92…………60n-28
Red,green and yellow-44,128,…………..84n-40
Red,green and blue-72
4 lights-212,632,1052……..420n-208
I found that when 3 lights flashed the sequence was 60n-28 and 84n-40 and that the lowest common multiple between 60 and 84 was 420. I recognised that it was the nth number to try and get 4 lights to flash. I found out that in the sequence 60n-28 the numbers all ended in 2 so when 4 lights were on the last number in the sequence ended in 2. I inserted several different numbers that were in the sequence 60n-28 and I then found out that 212 would give 4 lights, so I did 420-212=208. So the formula came to 420n-208.
Conclusion
The nth number of the 2 sequences was 420 so whenever you have 4 lights flashing, do 420 less the number typed=420- the resulting number= the formula for 4 lights flashing.420 is a special number because it is a multiple of 1,2,3,4,5,6,7 and the highest common factor between 420 and y(the number you deduct to get 4 lights flashing, and here it is -208) is always above 1.





