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MANUAL OF ELECTRO=-COMBINATIONAL ENGXNEERING

I- Thie book shows how to make some electrical enginees to
demonstrate the prinoiples of gramnic analyele & come
binational caleoulus as taught in our other works with which

you should be familiar,

Il= THE LO=GIN = This 18 a simple elsctro-mechanical device
which solyes syllogliams., (See "Barbara CubediThe Manual
of Pure Loglo' for a full treatment of the sclenue & art of
pure ressoning.) Procure a rectanguldr wooden board,about a
foot square,such as comes on the end of a box or crate,about
a 1/2 inch thiok. On the lert & top margine urill sets of
holee (1/4" in dla,)in pairs dlagonally,four paira on each
margin & in line with these,in the middle of thoe bourd Lore
eight eete or palirs of aimilar holee 1o make the design of
a logical=frame, Through the marglnal holes pues tho wires
attaohed to the swltohes,tyins them in & square knot on the
roverse side to hold them firmly in place, Through the holes
at the vertices of the framework pass the wiree in palrs
from the lamp-sockete & tle them alse, Practically, it makes
o difference which wire from & lamp 18 talten as positive or
negative,but for uniformity & stanaard practico,we shall tuke
‘aspoaltive the wire attached to the central point at the base
& as negatlve that joined to the screwe=shell, It will be besy )
to use a little extra time & determine these facls aftor you .
have tied the lamps to ths board, 4

-

IYI- PROCEDURE TO DETERMINE POLARITY OF WIRES ATTACHMED TC

LAMP SOCKKET = Attach the two wires from a plug=socket
{such a8 ocomes with a string of Christmas-Tree lights)to the
torminals of & No.€ dry=cell(the center cne beins the pceitiva).
low, talke another plug-socket & plug it into the first ore,
leaving the wires to attach to ths bare endts from the lamp-
socket, but first determine the pclarity of thrse wires by
wsing a smal)l Ammeter, Thus the + wire in coxntact with tho «
nole of the Ammeter & the « wire touching the case{or nepa%tive
pole) causes the indicator to move forward on the ssale., Mulre
a knot in the wire thus indicated as +, after trial.Now,make
an extra lemp,attach ite wires o another plug & insert the

" - plug in the cellesocket,so that the extra lamp is lighted,

Now, attach your free wires,one each to0 the wires trom the
laap~socket on the board, Insert & bulb to sse that 1t lightis,
then take it out. Now detach the inotied(+) wire rrom 1un end
* & put this same wire's end in the socket on the board so thal
4% touches the central spot at the bottom of the scoket, If
your extra cell light now goed out,you have attached the
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Yourself,uping the wire nesarer the center of “he board as
twhat. to which to attach the end trom the lawps,

*~IV~ SCHEME OF THE CIRCUIT OF THE L0O~GIN « This 1a shown in

the ohart below, The lamps represent cuvic polnte & ard
numbered. in the regular way for a Male Quickallver Frame,

Tney are connocted in paire vertiocally on the nositive side

5

to make the salt (major) crystals & to the proper switch
on the top margin; similarly the sulphur crystuals are

..made by oonnaecting the negative wires from the lamps in

palirs together & to the proper minor switches. The four
major awliches are oconnected together with their other
wires & to the + pols of the plug socket in the upper

left hand corner,while the minor awitches are connected
together & %0 the =~ terminal of the socket, Now,put bulbs
on the board, plug the battery cord in,have all the ewitches
0Bun with all the elght lights liteup & you are resdy to
sclve any of Lhe 49 poselble syllogisms, Thud,s.g., to
eliminate the pointe of the R crystal you push the R
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switch; to eliminate the N cryetal you push the N awltoh
our design shows outside of the margins the proper prem-
lees attributed to each switoh, MNote that when both terus
of any premise are universal,it 1s necessary Lo croes-off
two cryetals in the same principal,hence,e.g. if the asjor
premiseé be MP,you will push both the R & the C ewiteh;then
if the minor were SM you would push both the B & the W,
leaving the #3 1 & 8,only, lighted,which is the conclus-
ion , Here wo must make note of an engineering deficlency
in our deasign in ite present simplicity; for while the #1
& #8 will be very bright & we shall have no trouble deter-
nining the right answer to the given syzygy,yet we shall
tind that,due to an indirect leakage of current,all the
other lights ahall be faintly llluninated, For practical
purposes this willl not matter & happens in only some cases.
Tha student should endeavor to undersiand why this happens,
since gpparently it should not happen, There ls a way to
avold this deleoct which we may describe later., In the mean~
time let us proceed next to niake another simple machine,
which will give you further practiocos especially in oon-
necting switches, -

V « THE TRIGRAMMATRON - The top,or obverse side of this
board ie 1llustrate

od here, For this ve uae

toggle ewitches &0 that

1t will be evident when S, ,9-,

they aro off or on, Two 5 % \@ (5) ()

sels of six switches
each &re arrangecd to re- ﬂl g‘
preaent cradles of tri=- 5 A 3) 4)

grame,one cradle at the
lef't & the other on the
right of the bLoard,wlth
one socket=regceptacle
at the lower center &
one lamp in the upper
conter, Thua, Lo work
1t,we erect any one of the elght trigrams by pushing on
the awitoh for yang or for yin in each of the three prine
¢ipals of the left cradle;then,1f we push the corresponG=
ing pwitches on of the right cradle, the Lamp zoee on.
E.Ze, if wa Bwitoh on 2 3 6, which stands fop finsY n§-Y1n,
or trigram #6, then to light the lamp we switch on %2 (3)
(6) of the right hand cradle & no other trigrammic combin=-
ation will 1light the lamp,provided,of course,we push on
but one switch froa each pair. If we used the ordinary
awitch as An the Lo-Gin, the engine would work but unless
vwe kept careful track of our manipulatlions at all times

we might forget the preclse pattern of offs & ons & hence
be obliged to go through a part of tho 64 x 64 possible
combinationa to put the machine back in working order,
That would be rather inconvenient to do often.
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ELECTRICAL DESIGN OF THE TRIGRAMMATRON

The negetive wire from the plug-sockel i1s attached to one '
wire of switches 1 & 2;thoen the other wires from 1 & 2 go T
to ones of (1) & (2) rempectlvely; the remalning wires i
from thege latter are connected togsther & with botl the )
first wires of (3) & (4), whose other wires go to 3 & 4,
raspsctlively & sc on, as shown above,until we comnect the
peir from (5) & (6) together & to the minus of ihe lamp,
Then connect the plus of the lamp directly to the + of the
socket, Plug in your cell here, shut off all tho lighis & Ve
praclice erecting & comparing trigrams systematically. ‘ o

Here,we pause to oxplain that where extra wire is ‘-
needed you should use rubber coversd stranded, To make e
necessury jointe whittle off the covering ae much as needw e
ed wlthout nicking the wilreejtwist the two ends Logether
tightly & wrap with friction tape, Cautioni aiways switch
completely off or dlssonnest the battery when not in uge
& use common eense precautions to avoid accidenis, Exe e
perience will give you confldence & Bkill but never allow A
Yoursell to gelt careless, Finish up sach Job neatly. Obe :
tain the satiafaction which ocomas from working by the S
elght % ninety rules of art, , A
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VI = THE QUBATRON - Thie engine lights eight lamps,whilch
correspond to the elght #s of the ocube,by using two
sets of thres switchus each,one for the male metalc & one
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pet for the female metals, Here we use knife-switches, a.
single pole for A & for E, & double pales for I & 0, X

2 U, The cipcuit e a8 1llustrated below, For elight lampe,
aes here, 1t will be better to use two cells in sories for
the E.M.F. The Y & U swltchea are connected to the negative
wires of the lamps & the minus end of the socket & battery.
The 1 & O awiteheo are connected to the « wires of the
lampe & alec to the A & E switches,which latter are cone
nected also to the + of the socket & battery. Just as with
the Lo=Gin & wherever else + & - leads are allowed to work
agalnst each othier, there will be some current leakage here,
put thie will not detract from the obvious purpose of the
machine,which works as follows, begin with all switches off;
+hen when you throw ¥ I A, #1 will light up; UIA will light
#2; YOA will lignt #3; UOA will light #4; similarly- YIE
puts on HS5;UIE = #6;Y0E= /77 & VOR = #8, .

pare o pven -

r

ELECTRICAL DESIGN




VII - THE Z0-TRON ~ This engine has twelve fixod laaps,as

+*

letteresd midway
points & )
design
for

betwveen the numbers for
plug-sockats in the
here. Suall lamps
the #8 Lhom=
selvee

can be made to plug in the eight eockets.
The central,fixed lamp whose positive leads to
the + of the £#8 socket,with the negative to tne
= of tho #1 socket is called X & 1a the 13th
fixed lamp of this circuit, On this chart ws
have not drawn the connections from ell the
éwitches to the sockets for fe,but simply note
- here that the left~hand,= + switches
(%% o connact with the + wiren of the #d —ef
sockets,while the right-hamd =
- gwitches (; ge to
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’ - the ~ wires of their corresponding Y
F-/ #'d sockets, The + of the zodiacal Pads

or cryetal lamps all connect with the ...J
1 + of the soclret which is the leeser of the

twvo fs batween which 1a the orystal lamp,ihe =
wirs going to the greater # of the two. Thue, to vork
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1,6, to light a orystal lamp, push two switchesn, one
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from the + & the other from the = row, Thue, €.g. to Jight
the M lamp,which ptands for Aquarius, we push the + #1 &
the - #2 switches; to light the T lamp for Leo, we olose
the + #6 & tho -8 ewitches, etc, Muke Punctual Lampe for

the eight # sockets by cutting the wires short & attaching

thon alrectly to the teruinuls of a socket-plug. This gives
& very neat & attractive,little lamp, Note
that 1t 16 possible to light the crystal
without lighting the number, but that if
two adjacent #s ars lit-up, then the crystal
between them must &lso be 1lluminated, Why?
Katurally, there will be some of the hitherto
mentionod leoakage in this circult; nevertho-
less you will find that this engine 18 one
that 1s very interesting to make & operate,
A word here may not be lnappropriate concerne
ing the adopted nomenalature which in moet cases should
be of obvious derivation. Thus, e,g, We¢ vould have called
this machine, & Crystomat, or a zgongln, or something else;
- #imilarly, our first engine might.be termed a Logatiron, or
an Electrolog; etc. We¢ have in each instance, merely,chos~
on what sounds best to ua at the time;aes this science &
art 18 perfected, the terminology will doubtless be i
proved. Suggestions from the student will be welcomed,
As a varlation of the Z¥-tron, the board 2an be designed

8o that the 12 crystals form a oircle with the 13th alee in

the center & the # sookets either as hers in a logical
frame within the circle,or in a stralght 1ine,within or
without the circle,in which case the switches can be put
next to thelr respective sockets; similarly we can put the
12 & the 8 both in parallel stralght lines, In any event
the job of wiring must be done carefully & it will give
you great satlsfaction to have all lights work properly
the firet time the job 1s completed, Here we mark the + &
= leads; note that the punctual trigrame apply,e.g. with
#6 which 16 = — has two - & one + lead, the + to 2 &
one = to — - DB & the other to C. lNote also that you
can make + & = plugs to be attached to the
battery,whioh here should be three or more cells, & put
directly in the proper pailr of # sockets, to 1llght a
orystal lawp; e,8. to light L put fhe + vlug from the

cell in the + half of the #2 socket & the = plug in the =,
viz, right half, of the #4 socket; then lamp L will ehine
& nothing else but, There are other variatlons of this .
idea which the student should think about & work out. E.g.,
it may be made in three dimensions on a oubic framework;
colored lampa can be used & 80 on.

VIII ~ THE SEXTRON - Here ws have an interesting, 1ittle
engine made with a row of six lamps controlled by
three push switocheo for Q, J & X (or 1, 2 & 3) with two
triple-pole knife-awitohas,respsectively attributed to
.male & female, Sse design & description which follow,
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DESIGN OF /THE SEXTRON - This machine shows a trigramne |
mic analyais of the cube., Thus, to put on any of the eix

(®) M T vowel or astral (o) .
lighte,repre- wle = oCe o= wiew e

1) Q Y=l Uz2 senting,re~ oI~ O« M F___MF

8) J I=3 0=4 spectively 2= Q- I e 12

3) X A=5 E=6 the six 68ides wl~ Je 4

3 4
mreneane  0f the cube, o4~ QJ= 13 24 1234
it 1s necessary to close at 5= X 5 6

least two switoches,one from &6~ QX- 15 26 1256
each set,vige QIX & MF, Tabus= w7« JX= 35 A6 3456
late thess two sots aB para~ &8« QIX=~ 235 246 123456
meters of the above cradle(#®)

- then,we see that the total of poseible comdbinations will be

thtrty-two,= the product of the poasidle combinutions of the
oinor times that of the major parameter, Thus, there are
three awitches on the migor & two on the ma1o§,yieldine 8
combs, of the minor §=g Spxox2) With (2922 x 2 =) 4
combe on the major., (8 x 4 = 32?. Now, the rero comhination,
viz~ with no switoh closed on either parameter is the pam=
icle "0" = 1 x 1 of the above combinational table (%®),“hen,
the whole first rank § O M F MPl consiste of ‘he four part-
lcles which are local producte of the firet{oniinally)oqmube
lnatlon of the minor parameter of {®) with,respeciively,the

9




four combs of the major margin orftho same oradles., As al- '

ready sugpested the O particle means that no switch at all
18 closed &, of course, no lamp lit, The M particle = 1lx2,

moans that the M switoh ia on,but nothing closed on the mine .

or parameter of (#); F mean3 the P switeh olosed & MF means
both M & F ologed;thus the whole first rank moans no lamp
1it, The 2nd rank (=2) of (#*) 1s the product of the 2rd,
comb of the minor parameter of (#) by the four combs,re-
spoctively of the major ditto, Here Q indlcates that only
the Q ewitoh ls closed,whereas =2-2== 1 showe the result in
the #1 1light 1At by cloeing just bhoth the @ & M switches,
Q & P light lamp #2= U & Q-MF lights both 1 & 2, Further
study should make the rest clear & show that this engine
vroperly worked enables us to produce 7 x 3, + 1 = 22 dife
ferent combinations lights or patterns of illumination;the
+1 being the legitimatve double-=zero combe vize total Aurke
nesn,vhich muet not be neglected in the analysis.
Cubloally, the particles whiohgmonads or single digits
atand for the six metals or aldes of the cube,respectively,
The nine dyads symbollse crystals where adjacent sides are
Joined & complete principals where two metals or poles of
the same principal are combined, The triads(two)may indi-
cate fFal & B,or else the male & female metalic components; .
the three tetrads may symbolise 1234 = comb, of QIMF, etec &
the sextrad, of course, the whole csube, Here,also, we can
apply decoration by painting the upper half of the bulba
in the appropriate astral colorse vize Y=zsllver-white; U
Jet black, or dark brown; I = orange; 0 = bright blue; A
emerald green & £ = blood=red,

nn

IX = O=3, THE TERTRON ~ See 1llustration at top of next
page. Here we have a representatlon of the third deg-
ree oubs, (G=3), with its 27 s symbolised by 27 lampe,
the whole on a flat board, with ihe &rray of lights numbere
ed as shown in the diagram, in rows,vertioally & horizonte
ally, of three each,standing for crystals with trichoto-
mous polerity., lLamps are symbolised by a aingle loop with
thelr #p inside ths loop, Pouitive leads are connected to
the 9 pwitches of the major margin,each of which iB attribe
uted to a salt crystal, Negative wires go to the 9 minor
parametric switchee for the sulphur crystalas, Other leads
from switochoe are linked to the reapective poles of the
plug sosket. 4 & volt battery will work thils machine,whose
functions & oharacteristics should be plotted & tabulated
by the technician. For variety, instsad of 4drilling two
holes dilagonally in pairs for sach ¢ lamp, you may, if you
fini & bit of ihe right diameter,make a single hole for -
each ln which the socket can be set down;this will econoe
mlise on wirs,as well as ylelding a dslightfully different -

effect, liots ulen the thres-dimensional perspective whish
may be obtalned, since the lights are specifically ordered -

for this, 12 you cock your eyes toward that end. Thls scheme
4lso can be applied to an actual 3-disensional configuration,

10
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X = D=2, THE TETRON ~ See its design at top of next pace,

This engine makes an_slectrical incorpora‘ion of the
gecond-degree Toetrak~ 16 lampe for the 16 #8 of this fourth
dimensional oconflguration, arranped with a + & = crystal

;motivation, in the standard manner with which you ars now

quite familiar, There 18 no 0all %to commant further upon
this job,

'XI < V~2, THR SEXTRATRON = We omit the design of this whloh

the student can sasily make up without our aid, It cone
slste of 64 punotual lamps on & staggered frawework, Thege
may be.worked with 32 switches on each parwneter,for pairn;

‘OF you may use 8 lnatesd, on each, for eccnomy,in which case

it would be equivalent to the regular loglical square, 8 mine
ors by 8 majors, B f& in each row. For this you will need
the houseecurrent & a 8tep down transformer, like a 0y~
transformer,not one for a bell,ar the latter heatg-up too.
easlly, Do not neglect tne propsx precgutions,

1




D=2 THE TETRON

XI (Cont)= The 64 #s can also be arranged either as a

ocube of hexsgrams, in which case you have HEXAGRAMMA-
'r;gn, or as the regular sixth-dimensional figure with
which you are famlliar from Book PIH & Ihe GRAMMAR OF
CHANES, q.V, ’

XII - THE COMPTRON = The design of this tops the next
pages & slwuld dbe clear to the 2ealous adept; we
have put the awitches in two ranks, the « above the +,
This device counte the swltohos &s points with the lamps
a8 thelr combined producte, lnoluding the lidentity of
each # with lteelf, making 8 x 7/ 2,+ 8 =28 + 8 = 36
comtinations as lamps, There will be 86 possibls comb-
inatione of switches,two at a time making valid parte
icles; however the arrays of many particles at & time
will be very nmumerous; the nathematician can calculate’
the exact number by tabulation & comparison of the
electricul validity of the products, Splve & anawer!
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ELEQTRICAL DESIGN OF THZ COMPTRON
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XIII - THE TETRAPERMUTRON (P=4) « Illustrated on the next
‘page, This engine automatically counts the ordingl
number of a fourth degree permutation, Consists of 24 laups -
whose + leads go to four push switches on the najor marging
their - leads connect with 6 switches on the minor paraniotor, - ..
The major switohes are numberad. consecutivaly from ) to &4; :
the minors are numbered with the cradle seleations whick
follow, The diglt cradle is 1 23 4. To nake a perm,seledt
alther the first,second,third or fourth aigit for the riret
tern of the perm & o0lose the corresponding major switch,
The second term of the perm will be either the 1ls8t,2nd or
- Jrd remaining cradle digit in sequence from the boginnings
the third term will be sither the 1st or 2nd ramaining,

13 : '




1432 2531 3421 4321

P4, THE TETRAPERMUTRON

y -—

N

The fourth term 1a the last remaining digit, so needs no

awitch, E.g,; take perm, ?5_'4{:- push major 3jthen for the . . i

minor,the 1 48 the first,followed Dy the 4 which is the
204 left after that, o push the minor awithh marked

& the pern # 14 will be lighted., Apply the Plus-One -
- rithm,as explained,our other books & you will sae that
this 1s the correct ansvwer,The machine can also be used -
to determine the pewm when ita # 1e given,by reversing
the above process, Please wg:k this out carefully,
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XIV » THE Ce4, COMBATRON (Also may be called &
Tetragrammatron, Polytron, etc.) This engine

is designed to count,or tell the ordinal number of any ;

combination,which can be mede from four things. (Jee
ourombinational Arithmetie“for elenentary explanate
lon,) It consiste of 16 lamps for the 16 different
combe, & 3O switches, Ths + wires from the lamps all
80 direotly to the + of the socket & the - leads go
through the switches which are oconnected together in
the fashion illuatrated above, The switchesd are marked
heres with the metalic numbers of the corresponding
grams of the pertinent polygraams, 0dd numbers(l,3,5,7)
refer to yangs & the evens(2,4,6,8),to yine, Ereot the
polygram,or combination, from the hottom up,the first
place for the first primwipal,which will either be
counted or not in the comdinailon.¥When counted,push
the switoh in that principal which is on the right;if

1S




hot, then use the awitch on the left=hand slde,of the board,
followlng. Thus, €.g., given the comblnation 23;the first
principal is not enumerated,which measne there ia a yang in
the corresponding polygram, 8o close the switch in the @
row,makBsd 1 (on the left); the 2nd or J gram is counted,

80 18 & yin, so ocontinue by pushing the following switch at
the right (4 above 1); the 3rd or X principal is counted,so
continue to the rxight by pu the 6(above the preceding 4),
Now, the 4th or laet principal (D) ie not counted,hence is a
yang,80 go on to the left & push the 7 above the preceding 6,
This makes the gequoence 1l467,whioh » the tetragranm . .
which 1s #7. Try another combination, say,l34, _— 3
The first prinoipal 1s numbered,so push the 2 in — - 2
the Q row; the 2nd 18 nmissing, so go to the left ———me—n
above the 2 & push the 3; the thimd & fourth are both there,
B0 coatimie to the right for the last two ewitches, making
the tetragram, 2368, whigh lights lamp #l4, The student

vill note that Af inateed of reading the polygrams up, we
read them down, than the awitches would be connected to them
by a simple dlchotomous procedure,which would involve nerely
a reversal of the usual procedurse of enumerating a combinate-
ion, There should be no leaks in this machine since all the
lumps are controlled by but ons polarity. Thie wethod multi-
plies the number of awitohes; you can design this engine 8o
that the D principal switches lead %o the + socket, if you
like, & then note whether or not there is any leakage, It

can also be sxtended further Ainto &e many principals as you
want to count combinations; a fifth principal row of ewitchens
would enable you to count all combinations from #1 to #32;i.e,
that can be made from five thinge; eix principals would count
the combinations from six thinga, viz= §1 to #64, & so on,
To reverse the calculation & find what combination is numbered,
say (11),81mply start at the #l1 lamp & close the switches
back Gown to the « lesd, vige B = _ __ 4 j;erect the corre-
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sponding tetragram,with a 5 yin for the even »
numbers & & yang for the odds 4 __ __ 5 & enumerste the "1
ioina-(nona).-ooununs ordin- 1 _____ ally from the 4
ttom up, ziving hare the above pilotursd polygram which ia »
the grammic symbol of the #ll ocombination = 2 4. |
XV~ TE3? PROJECT « THE HEXAGIN = Make a sixelight machine
with + & « polar controlas suggested !

.G 5} 4 in the desipgn here. Note that the maj=- i

~ or switches control 8 coubinations, 3
= wvhlch multiplied by the 8 minor combs. b
yield 64 possible patterns, of which 5

& number will be vold, There will be %

Y 27 valid patterns of illumination,pius -
. ! one complete nmull (total dax'knoess. o
d Mare a practical .¢ircult to illustrate .}

-~y N . thias schems, <
- S ’@ ; Thanke to every thing! . o
- o i\ A7 April 1945 C. P, RUSSELL e
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