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CHARLES P. R. MACAULAY, OF CHICAGO, ILLINOIS. 
LoGIC MACHINE. 

Application filed July 18, 1910, serial No. 572,550. 
specification of Letters Patent. 

To all whom it may concern. 
Be it known that I, CHARLES 

MACAULAY, Subject of George V, King of 
Great Britain and Ireland, residing at Chi 
cago, in the county of Cook and State of 
Illinois, have invented a certain new and 
useful improvement in Logic Machines, of 
which the following is a full, clear, concise, 
and exact description, reference being had to the accompanying drawings, forming a 
part of this specification. 
My invention relates to logic machines in 

which movable elements are employed to 
differentiate groups of characters, denoting 
terms of propositions, so as to exhibit logi 
cal operations; and the objects of my in 
vention are, first, to provide means for ma 
nipulating such elements by subjecting them 
to an operating influence and by restricting 
the operation of such influence on certain 
of such elements; and second, to provide 
means for disclosing the relation of propo 
sitions of the same logical import. 

I shall explain my invention more fully 
by reference to the accompanying draw 
ings, showing the preferred embodiment 
thereof, in which 

Figure 1 is a plan view of the machine, 
parts being broken away to reveal interior 
mechanism, other interior mechanism and 
certain marks thereon being shown in dotted 
lines; Fig. 2 is a plan view with the cover 
removed to show interior mechanism, cer 
tain marks on such internal mechanism be 
ing omitted for the sake of clearness and 
certain movable parts being shown in posi 
tions different from the positions of such 
parts in Fig. 1; Fig. 3 is a sectional elle 
vation on line 33 of Fig. 2 with the cover. 
in place; Fig. 4 is a sectional elevation on 
line 4, 4 of Fig. 2 with the cover in place; 
Fig. 5 is a sectional elevation on line 55 
of Fig. 2 with the cover in place: Fig. 6 
is a sectional elevation on line 6 6 of Fig. 
2 with the cover in place; Fig. 7 is a plan 
view in section of certain internal mecha 
nism on line 77 of Fig. 8: Fig. 8 is a sec 
tional elevation on line 88 of Fig. 2 with 
the cover in place. 

Like parts are indicated by similar char 
acters of reference throughout the different 
figures. - 

A box or casing a', of any suitable mate 
rial, serves to support and protect the mech 
anism. Sixteen character strips b' rest on 
rigidly fixed supports c'. These character 

P. R. 

its third position. w 
gravity for the movements of the character 
strips b when the machine is placed in 

strips are maintained in parallel positions - 
and are preferably separated slightly by 
small pins d' projecting from the supports, 
but they normally have free longitudinal 
movement within certain limits. These lon 
gitudinal movements of the different char acter strips are accomplished by tilting the 

60 

machine through a stificient angle either . 
away from or toward the operator, accord 
ing to the direction in which it is desired 
to have the strips move, all strips free to 
move sliding on their supports c'. The po 

65 

sition of the machine when tilted away from 
the operator will be referred to as its first 
position, its horizontal position will be re 
ferred to as its second position, and its po 
sition when tilted toward the operator as 

I preferably rely on 

either its first or third position, but I do not 
wish to be limited to this agency. On the 
upper face of each character strip b' ap 
pear three groups of characters, as shown 

70 

75 

80 
in Fig. 1, one group near each end and an 
other near the center of the strip. The up 
permost group consists of a dash, a star and 
a certain combination of characters dis 
tinctive of the character strip; the middle 
group consists of a dash, the same combi 
nation of characters and a star; the third 
group consists of the same combination of 
characters and two dashes. Suitable open 
ings e through the cover of the casing are 
so positioned as to reveal one or another of 
the three parts of each group of characters 
on each character strip. When a character. 
strip is in its “first position, the combina 
tion of characters belonging to the upper 
most group, the star of the middle group 
and the lowermost dash of the third group. 

85 

90 

95 

of characters on the character strip are re 
yealed through the cover of the machine. 
When the character strip is in its “second 
position, the star of the uppermost group, 
the combination of characters of the mid 
dle group and a dash of the lowermost 
group of characters are revealed. When 
the character strip is in its “third” posi 
tion, the dash of the uppermost, the dash 
of the middle and the combination of char 

100 . 

105 

acters of the lowermost group are revealed. 
In Fig. 1 the character, strips are shown in 
various positions. Counting from the left, 110 the first, second, fifth and sixth are shown. 
in their first positions; the tenth, eleventh 
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and fourteenth, are shown in their second 
positions; the third, fourth, seventh, eighth, 
ninth, twelfth, thirteenth, fifteenth and 
'sixteenth are shown in their third positions. 
These are the three positions which char 
acter strips may assume in this form of the 
machine. The combinations of characters, 
in this form of the machine, are combina 
tions of small and capital letters of the al 

i0 phabet. The combinations shown, from left 
to right are as follows: albed, Abed, abod, 
ABcdl, ab Cd, Ab Cd, i aBCd, ABCd, abcD, 

- 15 

- Abc D, a BoID, ABcD, ab CD, AbCD, aBCD, 
ABCD. The character strips are called 
by one or more of the letters marked on 
them. Thus the “Abcd strip” is the sec 
ond strip; the * abD strips’ are the ninth 
and thirteenth; the “AG strips are the sec 

20 
ond, fourth, tenth and twelfth; the “A 
strips’ are the Second, fourth, sixth, eighth, 
tenth, twelfth, fourteenth and sixteenth 
strips. It will be observed that a capital 
and small form of the same letter never 

25 - 
appear on the same character strip, and 
that either the capital or the small form of 
each letter appears on every strip. 
The longitudinal movement of each char 

acter strip b' is restricted by suitably lo 
30 

35 

cated pins f projecting downwardly from 
its lower face and adapted to be intercepted 
in their movement by suitable obstructions. 
The uppermost position of each character 
strip 5 is determined by a pin f so located 
as to be intercepted in its upward movement 
by the support c', this position, so deter 
mined, being the “first’ position of the 
character strip, above referred to and, 

40 

“second’ position of the character strip 
45 

similarly, the lowermost or “third ” posi 
tion of each character strip b is determined 
by another pin f so located as to be inter 
cepted in its downward movement by the 
lower support, c'. The intermediate or 

S 

determined in a manner hereinafter de 
scribed. Various other pins f, as well as 
those above mentioned, normally have free 
passage through open spaces g in the top 
edges of eight slides h and a ninth slide o, 

50 
adapted to move close below and crosswise 
of the character strips b. These slides h. 
are supported and guided by openings in 

... the left hand side of the casing a? and in 

55 
the support i near the right hand side of 
the casing. Their extreme movement to 

5 ward the left is limited by the striking of 
stops h’, which project upwardly from their 
right hand ends and are intercepted by the 
Support i. Their extreme movement toward 

... the right is limited by the striking of said 
60 stops h" against the bark, which is free to 

move to the right until it strikes the stops l. 
This bar k is maintained parallel to the 
character strips b by means of connecting 
links m. The slidesh are adapted to be 

65 
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hand positions by pressing on their left 
hand ends, which protrude through open 
ings in the left hand side of the casing a 
so as to be accessible. They are adapted to 
be moved simultaneously to their extreme 
left hand positions by pressing on the pro 
jection le of the parallel bar lo, said projec 
tion k' protruding through an opening in 
the right hand side of the casing a so as to 
be accessible. When a slide J is in its ex 
treme left hand position, it is said to be in 
its first position, and when it is in its ex 
treme right hand position, it is said to be 
in its Second position. 
On the cover of the machine a' and on 

the left hand side thereof are certain let 
ters adapted to identify the slides h, as 
shown in Fig. 1. The first or uppermost 
slide is called “subject a slide” or “predi 
cate A slide”; the second slide is called 
“subject. A slide” or “predicate a slide”; 
the third, “subject b slide or “predicate B 
slide”, etc. 

In Fig. 3 is shown a sectional elevation 
of the first or uppermost slide (called sub 
ject a slide). In Fig. 5 is shown a sectional 
elevation of the eighth slide (subject D 
slide). In Fig. 4 is shown a sectional ele 
vation of the fifth slide (subject a slide). 
The second, third, fourth, sixth and seventh 
slides h have projections in and open spaces 
g arranged in a manner similar to that in 
which the projections in and open spaces g 
of the fifth slide are arranged. 
The parts described are so relatively ar 

ranged that when the slides h are in their 
first positions, their open spaces g will be 
in alinement with the pins f of the char 
acter strips, thereby permitting free longi 
tudinal movement of the character strips b, 
but when any one of the slides his pressed 
into its second position, its projections in 
will intercept pins f of those eight of the 
character strips that have combinations of 
characters marked thereon that do not con 
tain the subject letter of the slide h that may 
be pressed into its second position, (or to 
state the matter otherwise, those character 
strips that have combinations of characters 
that do contain the predicate letter of 
the slide h that is pressed into its second 
position)- which will be readily seen on 
comparing Figs. 1 and 2. Thus, if the third 
slide (subject b slide, or as it may also be 
called, predicate B slide) is pressed into its 
second position, a pin f of the third, fourth, 
Seventh, eighth, eleventh, twelfth, fifteenth 
and sixteenth character strips b will be in 
tercepted to prevent movement of said char 
acter strips from their first positions, and 
these character strips are the abcd, ABcod, 
aBCd, ABCd, aBoD, ABcD, a BCD and 
ABCD character strips, none of which con 
tains the subject letter b of the slide pressed. 

moved individually to their extreme right and all of which contain the predicate let 
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ter B of said slide. The other eighth char 
acter strips have combinations of characters 
containing the subject letter b of said slide 
and have no pins f that can be intercepted 
by the projections of the subject b slide. 

If two slides are pressed, one being the 
subject small form of any letter and the 
other being the subject large form of the 
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same letter, say, subject b and subject B, 
and the machine is put into its third posi 
tion, there will be no movement of the char 
acter strips, because the first of these two 
slides will lock in the first position all the 
character strips that do not contain the 
small form of the letter (that is all those 
that do contain the large form of the letter) 
and the second of the two slides will lock 
in the first position all the character strips 
that do not contain the large form of the 
letter (that is all those that do contain the 
Small form of the letter), and as every char 
acter strip contains either the small or the 
large form of every letter, it follows that 
all the character strips will be locked in the first position. 

If two or more slides are pressed, no two 
of which are the subject small form and the 
subject large form of the same letter, say, 
subject A, subject b, subject C and subject d 
slides, and the machine is then put into its 
third position, it is obvious that the char 
acter strips that do not contain A, and those 
that do not contain b, and those that do not 
contain C and those that do not contain d 
(that is all those that contain a, B, o or 
D) are locked in the first position, and the 
character strip that contains A, b, C and d. 
that is the AbCd character strip is the 
only one not locked and it falls to the third 
position. It will now be seen that when 
slides are pressed and the machine is put 
into its third position, those character strips 
that contain combinations of characters 
which contain all the subject letters of the 
slides pressed, fall into the third position, 
and the character strips that contain any 
one or more of the predicate letters of the 
slides pressed remain in the first position; 
provided, however, that no two of the slides 
pressed are the subject small form and sub 
ject large form of the same letter. 
A minth slide o, having projections in and 

open spaces g similar to those of the slides: 
h, has an extreme left hand position in 
which its open spaces are in alinement with 
the pins f and an extreme right hand posi 
tion in which its projections are in a line 
ment with the pins f. The extreme left hand 
position of the slide 0 is called its first posi 
tion and is determined by its shoulder of 
coming in contact with the left hand end 
of the casing a? and its extreme right hand 
position, called its second position, is de 
termined by its shoulder oº coming in con 
tact with the support i. The distance be 

consistent row of openings. 

3 

tween any two slides his substantially equal 
to the extreme longitudinal travel of the 
character strips b', as above described; the 
projections in, however, of the slide o are at 
substantially five-ninths of the above men 
tioned distance below the lowermost slide h. 
When the slide o is in its first position, 

to the third position, or vice versa, because 
their lowermost pins f pass through the open 
spaces of the slide o, but when the slide o 
is pressed into its second position, then 
character strips falling from the first toward 
the third position are arrested in the sec 
ond position, because their lowermost pegs f 
strike the projections. n of the slide of and, 
moreover, when the slide o is pressed into 

70 

the character strips may fall from the first 

75 

80 
its second position, those character strips, 
that may have previously fallen into their 
third positions, are locked in the third po 
sition and cannot slide back into their first 
positions, when the machine is placed into 
its first position (sloping away from the oper 
ator), because the lowermost pins of such 
character strips are obstructed in their move 
ment by the projections in of the slide O. 
The slide o may be restored from its second 
to its first position by pressure on that part 
of it that protrudes from the right of the 
casing a so as to be accessible. - 
The chief purpose of the slide o is to 

enable the operator to select certain combi 
nations from those appearing in the con 
sistent row of openings and to cause them 
to appear in the special row of openings for 
inspection and then to restore them to the 

Suppose that 

85. 

90 

95 

00 

combinations containing C are, with others, 
in the consistent row of openings, and it is 
desired to examine the combinations con 

C. The slide O is pressed into its tainin 
second position and subject C slide is 
pressed, and the machine is put into its 
third position. All the combinations con 
taining C (the subject letter of the slide 
pressed) that were in the consistent row of 
openings will disappear therefrom (their 
places being taken by stars to denote that 
the absence of such combinations is only 
temporary) and those combinations will ap 
pear in the special row of openings. These 
combinations having been inspected, the ma 
chine is put into its first position, whereupon 
the combinations disappear from the special 
and reappear in the consistent openings. If 
the projection k' is now pressed, the subject 
C slide will be restored to its first position. 
A plan view of the slide o and of the two 
letter slides above it, is shown in Fig. 7. 
The various marks on the character strips 
b' are not shown in Fig. 2, in order that the 
positions of the pegs f on the several strips 
may be the more easily seen. On the cover 
of the machinea (Fig. 1), the letter X identifies the slide owhere it protrudes from 

05 

0 

5 

25. 

30: 



the left of the machine, the letter Y identi-l 
fies the slide o where it protrudes from the 
right of the machine, and the letter Z identi 

O 

15 

25 

then a will denote whatever is not 
The letters may be made to denote not only 

30 

fies the projection e' of the parallel bar k, 
where it protrudes from the right of the 
machine. 
An operation called “rectifying the ma 

chine, consists in pressing the keys Y and 
Z, placing the machine into the first and 
then into its second position (horizontal). 
The result of this operation is to cause the 
slide o and all the slides 7 and all the char 
acter strips b to assume their first positions. 
The machine when so constructed can be 

used in the investigation of logical infer 
ences and in the analysis of proposition?. 
The method of using the machine for such 
purposes will depend upon the nature of 
the matter under investigation, and I shall 

20. proceed to show how the machine may be 
used in certain cases, by way of illustration. 
The capital letters A, B, C, and D may be 

used to denote the positive aspects of terms 
- of propositions, and the small letters a, b, c, 
and d may be used to denote the negative 
aspects of said terms, respectively. So that 
if, for instance, A is taken to denote gold, 

things, but also qualities, the truth of prop 
ositions, or any circumstances whatever. A 
combination of letters on any character strip 
denotes the possibility of combining the 

35. 

40 

50 

55 

things, qualities, etc., that may be repre 
sented by the letters of the combination. 
Thus if A denotes gold and B denotes metal, 
then the combination AB denotes that it is 
possible that some gold is metal, or it is 
possible that some metal is gold; the com 
bination Ab denotes that it is possible that 
some gold is not metal, or that it is possible 
that something that is not metal is gold; the 
combination aB denotes that it is possible 
that something that is not gold is metal, or 

45. that some metal is possibly not gold; the 
combination ab denotes that it is possible 
that something that is not gold is not metal, 
or that it is possible that something that is 
not metal is not gold. In the same manner 
significance may be given to combinations 
of three or four letters. The combinations 
appearing in the openings marked “Con 
sistent” denote circumstances that are possi 
ble, and when combinations appear in the 
openings marked “Inconsistent, they de 
note circumstances that are impossible. 
Combinations in the openings marked 
“Special’ are combinations selected from 

60 
the consistent combinations. 
When all the character strips are in their 

first positions, the combinations of charac 
ters shown in the consistent openings denote 
all combinations of the four terms, A, B, 
C and D and their negatives that can pos 

gold. 
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in the matter under investigation, the “D’ 
character strips, the last eight, can be elimi 
nated by pressing subject D slide, putting 
machine into its third and then back to its 
second position and pressing the key Z. 
The effect of this operation is to retain in 
the first position the di character strips, the 
first eight, and to cause the D character 
strips, the last eight, to move to their third 
position. Thereafter the character d, ap 
pearing in the first eight character combina 
tions may be disregarded, and those eight 
combinations will be all the combinations 
of the three terms, A, B and C and their 
negatives that can possibly occur. Simi 
larly, if but two terms are involved in the 
matter under investigation, after eliminat 
ing the D combinations, as above, the C colm 
binations (the fifth, sixth, seventh and eighth) remaining in the first position, may 
be eliminated by pressing subject C slide, 
putting the machine into its third and then 
back into its second position and pressing 
the key Z. All the C, as well as the D com 
binations will then be in the inconsistent po sition, and the only combinations remaining 
in the first or consistent position will be the 
first four, and those four will be all the com 
binations of the two terms A and B and 
their negatives that can possibly occur and 
the characters c and d appearing in the first 
four combinations may thereafter be disre 
garded. 
A universal proposition is impressed on 

the machine by pressing appropriate slides, 
while the machine is in its Second (hori 
Zontal) position, then putting the machine 
into its third position, (whereupon the char 
acter strips that bear combinations that de 
note what is impossible, untrue, etc. move 
to their third positions), then returning the 
machine to its second position and pressing 
the key Z, the effect of pressing the key Z, 
being to restore to their first positions the 
slides that were pressed. 

Subject letters of slides pressed are 
deemed connected by the conjunctive “and,” 
while predicate letters of slides pressed are 
deemed connected by the disjunctive “or.” 

Universal propositions may be stated in 
different forms and the manner of impress 
ing propositions of representative types will 
now be explained. 
A proposition stating that a certain colm 

bination of terms is impossible is impressed 
on the machine by pressing slides the sub 
ject letters of which form the combination 
alleged to be impossible. Thus, to impress 
on the machine the proposition, “Whatever 
is A and B and c (not C) is impossible.” 
the slides to be pressed are the second, 
fourth and fifth, the subject letters of which 
are respectively A, B and G. When the ma 
chine is put into its third position, the char 

65 sibly occur. If but three terms are involved acter strips that bear combinations contain 
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both of the subject and of the predicate, of 
the particular i proposition, and then the 
machine is put into its third position, where 

O 

upon the combinations asserted by the prop 
osition to be true will be caused to appear 
in the special openings. Thus, to impress on 
the machine the proposition, “ Some A is 
B,” press the key X and the second slide, the 
Subject letter of which is A, and the fourth 
slide, the subject letter of which is B, and 
then put the machine into its third position. 
The character strips that bear combinations 
that contain both A and B, that is the AB 

5 

20. 

character strips are the only ones that can 
move from the first position, but they cannot 
reach the third position, because their lower 
most pegs fare intercepted by the projec 
tions of the slide o, and said character strips 
are therefore arrested in the second position, 
and the AB combinations will appear in the 
special openings. The Ab combinations (de 
noting that some A may be not B) and the 
aB combinations, (denoting that some B 
may be not A), remain with others in the 

25 consistent openings, as is required by the 
proposition. - 
Conclusions may be drawn from several 

propositions, as follows: Impress the prop 
ositions successively on the machine. The 

30 

35. 

sistent with all the propositions. 
combinations remaining in the consistent 
openings represent al cases that are con 

The con 
ditions under which any letter or combina 
tion of letters can occur will then be seen. 
Thus, if it is observed that whenever A oc 
curs, B also occurs, the inference may be 
drawn that all A is B, because the fact that 
the combination Ab (denoting that some A 
may be not B) does not appear in the con 

40 sistent openings shows that that combina 
tion cannot be true. Again, if it is observed, 
for instance, that the combination AB 
always occurs with C, but in one case com 
bined with D and in another case combined 

45 ? with d, the inference may be drawn that 
whatever is A and B is C, but may be D or 
not D. 
The examination of the consistent combi 

nations may be facilitated by pressing the key 
X and then the slide, the subject letter of 
which is the character in regard to which it 
is desired to draw inferences and then put 

, 66 

ting the machine into its third position. All 
the combinations that are in the consistent 
openings that contain that letter will then 
appear in the special openings. When they 
have been inspected, the machine is put into 
its first positions, whereupon the said com 
binations will return to the consistent open 

60 

65 

ings. If it is desired to assertain what in 
ferences may be drawn in regard to a com 
bination of characters, the slides, the subject 
letters of which form the combination are 
pressed, and when the machine is put into its 
third positions, the character strips bearing 

not. 

special openings. 
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that combination of characters will move to 
the second position, and the combinations 
will appear in the special openings. 
When, one of a series of propositions is a 

“particular” proposition, the “particular” 
proposition is impressed on the machine last. 
Suppose the following problem: Four 

hunters, A, B, C and D, occupied a camp in 
different ways for seven days. (1) On days 
when A hunted B did not. (2). On days 
when B hunted, D also hunted, but C did 

(3) On days when D hunted, A or B 
hunted. How did they dispose themselves 
during the week. On how many days did 
D hunt, and with whom 
Let A denote any day on which A hunted 

and let a denote any day on which he did not 
hunt. Let similar meanings be given to the 
other letters. The proposition marked (2 
is equivalent to the two propositions: (2* 
When B hunted, D hunted, and (2) when 
B hunted C did not. The propositions may 
be stated symbolically thus: (1) A is b. 
(2) B is D. (2) B is e. (3) D is A or B. 
Rectify the machine. (1) Press subject A 
and predicate b slides; put machine into the 
third and then into the second position and 
then press the key Z. (2) Press subject B 
and predicate D slides; put machine into the 
third and then into the second position and 
press Z. (2) Press subject B and predicate 
c; put machine into the third and then into 
the second position and press Z. (3) Press 
subject D and predicate A and predicate B 
slides; put machine into the third and then 
into the second position and press Z. The 
following combinations remain in the con 
sistent openings: 
abcd-showing that on one day none of them hunted. 
Abcd-showing that on one day A hunted alone. 
abCod-showing that on one day Calone hunted. 
Ai-showing that on one day A. and Chunted and B and D didi 

Ot. 
Ap-showing that on one day A and Dhunted and B and C did 

Ot. 
a-showing that on one day B and Dhunted and A and C did 

Ol. - 

AbCD-showing that on one day A, C and Dhunted and B did not. 

The combinations denoting cases in which 
D hunted may be selected from the others 
and caused to appear in the special openings 
by pressing the key X and subject D slide 
and putting the machine into the third posi 
tion. The combinations containing D, that 
is, AbcD, aboD, and AbCD, appear in the 

(The appearance of the 
machine at this point is shown in Fig. 1). 
It is apparent that Dhunted on three days 
as shown in these combinations. 
The sets of characters used to identify the 

slides protruding from the left side of the 
machine, may also be usefully employed to 
disclose propositions having the same logi 
cal import as a given proposition. As shown 
above, a proposition is impressed on the 
machine by pressing certain of the slides. 
When the slides are pressed, they may be 
read in various ways, according to the char 
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1,079,504 
acters used to identify the slides, and thus 
propositions of the same logical import may 
be discovered. Thus, in order to impress 
on the machine the proposition, “A case - 
where A and D are present, is a case where 
B or C is present,” the slides to be pressed 
are the second, the subject letter of which 
is A: the eighth, the subject letter of which 
is D; the third, the predicate letter of which 
is B; and the fifth, the predicate letter of 
which is C. The subject letters of these 
slides are respectively: A, D, t, c. The 
predicate letters of the slides are respec 
tively: a, d, B, C. Any one or more of the 
slides pressed may now be taken as subject 
slides, and the rest, if any, of the slides 
pressed may be taken as predicate slides, 
or all the slides pressed may be taken as 
subject slides, or all of them may be taken 
as predicate slides. In the present case, if 
all the slides are taken as subject slides We 
have the proposition, “A case where A and 
D are present and B and C are absent, is im 
possible.” If all the slides are taken as 
predicate slides, we have the proposition, 
“In every case A is absent, or D is absent, 
or B is present, or C is present,” or, if for 
instance, we taken subject D and subject 6 
and predicate a and predicate B, we form 
the proposition, “A case where D. ispresent 
and C absent, is a case where A is absent or 
B is present.” Upon consideration it will 
be seen that if the original proposition be 
true, then these others (and more that may 
be formed in a similar manner) must also be 
true. * 

While I have herein shown and particu 
larly described the preferred embodiment of 
my invention, I do not wish to be limited: 
to the precise details of construction shown, 
as changes may readily be made without de 
parting from the spirit of my invention, but, 
Having thus described my invention, i. 

claim as new and desire to secure by Letters 
Patent the following: . . . . 

1. A plurality of character strips each 
having symbols thereupon to represent 
terms of propositions; a casing in which 
these character strips are slidably mounted 
and in which the character strips are free 
to be moved in opposite directions by the 
force of gravity acting thereupon when the 
casing is suitably tilted; and means for re 
stricting movement of selected character 
strips while permitting other character 

strips to slide when the casing is tilted, said 
casing having openings therein at each of 
which a symbol appears and which symbols 
are changed by manipulation of the casing 
to cause the character strips to slide. 

2. A plurality of character strips each 
having symbols thereupon to represent 
terms of propositions; a casing in which 
these character strips are slidably mounted 
and in which the character strips are free 
to be moved in opposite directions by the 
force of gravity acting thereupon when the 
casing is suitably tilted; means for restrict 
ing movement of selected character strips 
while permitting other character strips to 
slide when the casing is tilted, said casing 
having openings therein at each of which 
a symbol appears and which symbols are 
changed by manipulation of the casing to 
cause the character strips to slide; and 
means for differentiating groups of charac 
ter strips and the symbols borne thereby. 

3. A device for exhibiting logical opera 
tions, including a plurality of movably 
mounted character strips carrying symbols 
related in pairs; means for restricting the 
movements of said character strips to effect 
different combinations of said symbols, each 
combination containing one, but not both, 
of the members of every pair of related sym 
bols; and means for applying, collectively, 
to the character strips carrying combina tions containing any given symbol, restric 
tions against operation. ? ? * 

4. In a device for ascertaining proposi 
tions of the same logical import, a plurality 
of movably mounted character strips carry 
ing a series of symbols related in pairs; a 
second plurality of movably mounted char 
acter strips carrying a second series of the 
same symbols, in which each symbol of the 
first series is transposed with its related 
symbol; means for applying restrictions 
against operation to character strips and a 
table formed of the two series, so that each 
Svmbol. of one series is collocated with its 
related symbol in the other series, 
In witness whereof, I hereunto subscribe 

my name this fourteenth day of July. A. D., 
910. 

CHARLES P. R. MACAULAY. 
Witnesses: - 

G. L. CRAGG, 
GEO. C. DAVISON. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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