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Method for selecting stopping positions of reels in a gaming machine

@ A method of implementing desired odds for a

reel-type slot machine is disclosed. All of the
possible reel stop combinations are assigned to
unique terminal nodes in one or more fractional
branching trees stored in a ROM. The tree(s)
(38) comprises a main tier (40), a plurality of
lower tiers (44,46,48,50,52,54) and a plurality of
terminal nodes. Each of the tiers has a number
of entries which lead either to a lower tier or to a
terminal node. A random number generator is
used to select entries on each tier until a termi-
nal node is selected. The reel stop combination
or a particular symbol assigned to the terminal
node is then displayed on the pay line and an
award is paid based on a pay table.
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Background and Summary of the Invention

The present invention generally relates to gaming
apparatus and, more particularly, to electronic reel-
type slot machines having a plurality of reels rotatable
about a common axis. In a typical reel-type slot ma-
chine, a payoff is made to a player when a winning set
of symbols is displayed on the pay line(s) of the ma-
chine. To start play, a button is pushed or a handle is
pulled to initiate rotation of the reels.

In one type of design, the angular positions of the
reels, after they have been stopped, is detected and
the appropriate payoff amount, if any, is calculated
and paid to the player. Another approach in modern
machines uses a random number generator to select
the symbols to be displayed on the pay line(s). The
payoff is then determined based on a pay table which
contains payoff amounts for the various winning sym-
bol combinations. Payoff amounts provided by either
approach are limited because there is a fixed limit on
the probability of obtaining the maximum payoff,
which is the reciprocal of the number of reel stop pos-
itions per reel raised to the power of the number of
reels.

Accordingly, it is desirable for manufacturers of
reel-type slot machines to provide new ways to in-
crease reel-type slot machine payoff values while
maintaining adequate game revenue for the operator.
As the payoff amounts increase, player interest in the
game is fostered which leads to maximized game rev-
enue.

One method of increasing payoff values in a prior
art electronic slot machine design is to employ a "vir-
tual reel". According to this method, a plurality of num-
bers are assigned to most of the physical reel stop
positions and at least one number is assigned to ev-
ery physical reel stop position. In this way, the chan-
ces of winning the larger payoffs can be decreased by
assigning these stop combinations to fewer numbers.

The present invention provides an alternative
method for increasing payoff levels in electronic reel-
type slot machines. The odds of obtaining a particular
winning symbol set can be "dialed in" by assigning
each possible reel stop combination to a unique ter-
minal node (position) in a random number fractional
branching tree. The tree comprises a main tier, a plur-
ality of lower tiers and a plurality of terminal nodes.
Each of the tiers has a number of entries which lead
either to a lower tier or to a terminal node.

During game play, one of the entries on the main
tier is randomly selected by the game microprocessor.
If the randomly selected entry leads to a lower tier,
then one of the entries on that tier is randomly select-
ed. This selection process continues for each succes-
sive tier until a terminal node is selected. One reel
stop combination is assigned to each terminal node.
The combination assigned to the selected terminal
node is then displayed on the pay line(s) of the slot
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machine. A payoff is made to the player if the combin-
ation displayed corresponds to a winning symbol
combination in a posted pay table.

In an alternate embodiment of the invention, one
fractional branching tree is utilized for each reel strip,
each tree having a main tier, a plurality of lower tiers
and a plurality of terminal nodes. All of the symbols for
each reel are assigned to unique terminal nodes in the
fractional branching tree corresponding thereto. To
display a reel stop combination on the pay line(s) of
the slot machine, the selection process described
above is used to randomly select a terminal node and
the symbol assigned thereto for each of the reels. The
selected combination is displayed and a payoff is
made if it corresponds to a winning symbol combina-
tion in a posted pay table.

Brief Description of the Drawings

Figure 1 shows a typical electronic reel-type slot
machine which may incorporate the present inven-
tion.

Figure 2 illustrates one example of three reel
"strips" containing symbols positioned at the stop
positions.

Figure 3 is a block diagram of a control system for
the present invention.

Figure 4 is a table showing the payoffs and de-
sired odds of obtaining a winning symbol set for the
reel strips of Figure 2.

Figure 5 illustrates a first embodiment of a frac-
tional branching tier system of the present invention.

Figure 6 is a computer flow diagram illustrating a
preferred embodiment of the invention.

Figure 7 illustrates a second example of three
reel "strips" containing symbols positioned at the stop
positions.

Figure 8 is a table showing payoffs and desired
odds of obtaining a winning symbol set for the reel
strips of Figure 7.

Figure 9 illustrates a preferred embodiment of a
fractional branching tier system of the present inven-
tion.

Figure 10 illustrates one example of three reel
"strips" containing symbols positioned at the stop
positions for an alternate embodiment of the inven-
tion.

Figure 11 is a table showing the payoffs and the
odds of obtaining a winning symbol set for the reel
strips of Figure 10.

Figure 12 illustrates an alternate embodiment of
a fractional branching tier system of the present in-
vention.

Figure 13 is a computer flow diagram illustrating
the alternate embodiment of the invention presented
in Figures 10-12.
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Detailed Description of the Preferred Embodiment

Referring to Figure 1, an electronic reel-type slot
machine 10 is illustrated. Slot machine 10 includes a
handle 12, a coin slot 14, payout trough 22 and reels,
each having a plurality of stop positions thereon.
Each reel includes a system of symbols which are
used to display an outcome of a game which is played
on slot machine 10. In the illustrated embodiment,
slot machine 10 includes three slot reels 16, 18 and
20, each of which has eighteen stop positions each of
which corresponds to a symbol. The symbols form
combinations which correspond to a pay table dis-
played to the player.

It must be noted that slot machine 10 can incor-
porate any number of reels and that the reels can in-
clude any reasonable number of stop positions. Any
system of symbols can be utilized a long as there is
one symbol, which may include a "blank" symbol, cor-
responding to each stop position on each reel. When
acoin is inserted, the game start button and/or handle
is enabled. By pushing the start button or pulling the
handle, the player causes the microprocessor control
system to spin the reels in an attempt to win money
if a winning set of symbols is chosen and displayed
on the pay line 24.

Figure 2 illustrates an example of three reel
"strips" which can be attached to reels 16-20. Each of
the reel strips contain a system of symbols as dis-
cussed above and, in this example, has eighteen dis-
crete physical stop positions at which one of the sym-
bols is displayed. It should be noted that duplicate
symbols can be employed on each reel. In the illu-
strated embodiment, reel one displays two "7s," two
triple bars, four double bars, three single bars and
seven blanks; reel two displays three "7s," two triple
bars, two double bars, four single bars and seven
blanks; and reel three displays two "7s," three triple
bars two double bars, four single bars and seven
blanks.

Figure 3 is a block diagram of a control system
suitable for practicing the present invention. Coin de-
tector 24 sends a signal to microprocessor 26 when
a coin is inserted into coin slot 14. The microproces-
sor then randomly selects the symbol set to be dis-
played on the pay line. If a player wins, then micropro-
cessor 26 signals the conventional coin mechanism
28 to dispense a payoff to the player via coin payout
trough 22.

Reel motor and step controller 30 rotates the
reels 16-20 in response to a signal from microproces-
sor 26. The signal is generated after a coin input and
player operation of the handle 12 or the start button.
Controller 30 stops the reels at positions determined
by the microprocessor such that the reels display
three symbols on the pay line 22.

During the reel spin, microprocessor 26 randomly
selects one of the reel stop combinations for display
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on the pay line. To ensure that the selected reel stop
combination is displayed, detector 32 provides feed-
back signals to microprocessor 26 which are repre-
sentative of the rotational position of each reel rela-
tive to pay line 22. Feedback of this type is utilized in
accordance with well known techniques in this art.

Figure 4 shows a symbol table which lists the win-
ning sets of symbols A-F and the losing sets of sym-
bols G that can be displayed on pay line 22 for the reel
strips of Figure 2. Also listed in Figure 4 are the num-
ber of physical reel stop combinations and the desired
win percentages which correspond to the symbol sets
A-G. The odds of obtaining a particular symbol set
can be controlled by assigning each possible reel
stop combination to a unique terminal node in a ran-
dom number branching tree. The location in the tree
affects the likelihood of the symbol combination be-
ing selected. By way of example, the desired odds list-
ed in Figure 4 are implemented by the fractional
branching tree 38 of Figure 5.

Branching tree 38 includes a plurality of tiers 40-
54 having level values of 0.10 to 0.00001 and a plur-
ality of entries which lead either to lower tiers or to ter-
minal nodes. The tree is a conceptual device which
is used to explain the method of the invention. In ac-
tuality, each reel stop combination is stored in a ROM
memory look-up table corresponding to its terminal
node location in tree 38. Each one of the possible reel
stop combinations is assigned only once in the tree
structure and thus to only one memory location in
ROM 34.

The odds for each of the symbol sets A-G, as list-
ed in Figure 4, may be calculated from the tree as fol-
lows. For each tier in tree 38, the number of terminal
nodes associated with a particular symbol set is mul-
tiplied by that tier's level value. These numbers are
then summed to compute the odds.

For example, the desired odds of obtaining three
triple bars, symbol set B, is .00180. Referring to Fig-
ure 5, one "B" is placed at tier 46 and eight "B" are
placed at tiers 50 and 52. Thus, the desired odds of
obtaining three triple bars is (1 *.001) + (7 * .0001) +
(1*.0001) =.0018.

The third term in the calculation requires explan-
ation. It relates to the sub-tier 51 dropping from tier
50. Note that Figure 4 requires 12 unique ways to dis-
play three triple bars. To include all of these combin-
ations and still obtain the desired odds, it is neces-
sary to lower one of the B combinations to a sub-tier
in which all of the nodes are set B. The remaining
number of nodes in the sub-tier is equal to the number
of combinations not used in setting the odds. Thus,
sub-tier 51 has four nodes set to B.

If the entry leading to the sub-tier 51 is selected,
the probability of obtaining a B combinationis 1.0, the
only question being which B combination. Micropro-
cessor 26 randomly selects one of the nodes of the
sub-tier to determine which reel stop combination is
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displayed on the pay line. A similar exercise is em-
ployed to implement the probabilities for each of the
other symbol groups A and C-G.

It should be noted that the implementations of the
Figure 5 embodiment is accomplished principally us-
ing decimal tiers. That is, only ten entries per tier. The
use of sub-tiers of varying size, each sub-tier having
a probability of 1 for the assigned symbol set, permits
the use of all possible reel stop combinations so that
no combinations of stop positions need be used or
stored in memory more than once. Thus, for example,
to display three sevens in twelve unique ways without
changing the odds, a sub-tier 159, having three ter-
minal nodes, one for each additional reel stop combin-
ation for displaying three sevens, is provided in place
of an "A" combination on tier 54.

Note that the desired odds could be implemented
without the use of sub-tiers. In that case, however, not
all of the possible combinations of the symbol sets
would be displayed. As it is desirable to be able to dis-
play each possible combination for a symbol set, the
use of sub-tiers is preferred.

Referring to Figure 6, a computer flow diagram is
shown which illustrates the steps executed by micro-
processor 26 to select a reel stop combination to be
displayed on the pay line. The steps illustrated in Fig-
ure 6 are stored as a computer program in read only
memory 34 which is executed by microprocessor 26
when the game is played. Current game data is stored
in a random access memory (RAM) 36. Figure 6 is a
flow diagram which illustrates the essential program
steps of the invention permitting it to be implemented
on any type of computer system desired.

The program begins at start step 38. The random
number generator function of microprocessor 26 is
used to randomly select one of the entries on the main
tier 40 of the branching tree (steps 58-64). With ref-
erence to the branching tree of Figure 5, microproces-
sor 26 randomly selects an integer from 1 to 10 (or O
to 9) which is used to select one of the ten entries on
the main tier 40. If the selected entry is not a terminal
node, step 66, then the program drops to the nextlow-
er tier (step 68) and repeats steps 58-64 until a ter-
minal node is selected.

If the selected entry is a terminal node, the
unique reel stop combination assigned thereto is dis-
played on the pay line and the appropriate payoff, if
any, is determined, step 70. The payoff amounts are
stored in a look-up table in ROM 34 for each of the
winning symbols sets A-F (Figure 4). The reels which
spin while the selection process is implemented (or
spin after selection, as desired) are stopped to display
the selected reel stop combination and the appropri-
ate award is paid (steps 72-76).

Figure 7 illustrates a second example of three
reel "strips" which can be attached to reels 16-20. The
winning sets of symbols A-F and the losing sets of
symbols G that can be displayed on pay line 22, the
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corresponding payoffs and the desired win odds are
listed in the table shown in Figure 8.

Figure 9 illustrates a second embodiment of a
fractional branching tree which implements the de-
sired odds for the example of Figures 7 and 8. For
clarity, the number of entries on each tier leading to
terminal nodes or to lower tiers is labeled in the form
1/X (1 out of X) where X is the number of entries for
the tier. The number of reel stop combinations for a
given symbol set located on a tier is labeled directly
below the tier in parenthesis, if numerous. The tiers
have different values of X as necessary to implement
each possible reel stop combination for a given sym-
bol set at the desired odds.

The use of variable length tiers, particularly for
the lower tiers, allows the odds to be precisely dialed
in with a minimum number of iterations of steps 60-
66 (Figure 6). The desired odds of obtaining a partic-
ular set of symbols requires only a minimum number
of drops to successive tiers from the main tier. For ex-
ample, the desired odds of obtaining three triple bars
(Group B in Figure 8) can be implemented by repeat-
ing steps 60-66 three times. Thus, the desired odds
(.001818) is implemented by dropping from tier 78 to
sub-tier 88 via tier 80.

More specifically, if the RNG function selects the
corresponding entry of tier 78 (the .1 level), adrop is
made to tier 80 (the .01 level). Another iteration of the
RNG cycle could resultin a further drop to sub-tier 88.
Sub-tier 88 has 22 terminal nodes of which four rep-
resent the four possible reel stop combinations for
displaying three triple bars. Thus, the designation
B(4) is shown at sub-tier 88. The odds of selecting any
one of the B group terminal nodes equals 1/10 * 1/10
*4/22 =.001818.

Similarly, the desired odds for obtaining three
double bars, group C, is implemented by dropping to
sub-tier 100 via tiers 78, 80 and 98. The desired odds
of .0018 are obtained by assigning one of the eight
possible reel stop combinations to tier 98 and the re-
maining seven combinations to sub-tier 100. Thus,
the desired odds equal (1/10 * 1/10 * 1/10) + (1/10 *
1/10 * 1/10 * 7/9) = .001 + .000777 = .001777.

Calculations similar to those illustrated above
can be used to implement the desired odds for the re-
maining sets of symbols resulting in the tree structure
of Figure 9. After all of the odds for the winning sets
of symbols are implemented, the remaining terminal
nodes in the branching tree are "filled out" with losing
reel stop combinations. Thus, the desired odds of ob-
taining a losing symbol set, Group G in Figure 8,
equals (1/10 *7) + (1/10 * 1/10 * 5) + (1/10 * 1/10 *
5/M0) + (1/10 * 1/10 * 18/22) + (1/10 * 1/10 * 75/77) +
(1/10*1/10*3) +(1/10*1/10*3) + (1/10*1/10* 1/10
*6) +(1/10 * 1/10 * 1/10 * 2/9) = .839144.

Figure 10 illustrates an alternate embodiment of
the invention and three exemplary reel "strips" which
can be attached to reel 16-20 shown in Figure 1. Each
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of the reel strips contains a system of symbols and,
in this example, there are five discrete physical stop
positions at which one of the symbols is displayed.
The symbols for each reel are assigned to unique ter-
minal nodes in a fractional branching tree corre-
sponding to each reel. In the illustrated embodiment,
each reel displays one triple bar, one double bar, one
single bar and two blank symbols.

Figure 11 is a table which lists the winning symbol
sets that can be displayed on the payline 22 (Figure
1) for the reel strips of Figure 10. Also listed in Figure
11 are the number of physical reel stop combinations
and the win percentages which correspond to the win-
ning symbol sets. The odds of obtaining a particular
symbol set are determined by assigning each symbol
to a terminal node in arandom number branching tree
for each of the reels. The location in the tree determi-
nes the probability of the symbol being selected.

The probability of selecting a combination of
three symbols is calculated by multiplying the odds for
each reel. By way of example, the odds listed in Fig-
ure 11 are implemented by three iterations through
the fractional branching tree 150 shown in Figure 12.
It will be appreciated, however, that only one tree is
necessary for the reels in the illustrated embodiment
because each reel contains the same system of sym-
bols. If multiple systems of symbols are used, then a
separate fractional branching tree would be utilized
for each of the different system of symbols.

Referring to Figure 12, fractional branching tree
150 includes a plurality of tiers 152, 154, 156 and 158
each having entries which lead either to lower tiers or
to a terminal node. As with the first embodiment, it
should be emphasized that each of the possible sym-
bols is assigned only once in the tree structure and,
therefore, to only one memory location in ROM 34
(Figure 3).

The probability for selecting each of the winning
symbol sets, as listed in Figure 11, may be calculated
from three iterations through the tree 150 (or through
three separate trees if separate symbol sets are
used) as follows. For each tier in tree 150, the number
of terminal nodes associated with a particular symbol
is divided by the number of terminal nodes in that tier.
If the tree contains the same symbol at different lev-
els, then this computation is repeated for each sym-
bol, the results being summed to arrive at the odds of
selecting that symbol for a particular reel. This proc-
ess is repeated three times until a symbol is selected
for each of the three reel strips shown in Figure 10.
Finally, the numbers obtained from each iteration
through the random number tree 150 are multiplied to
compute the probability of obtaining a particular com-
bination of symbols.

For example, the odds of obtaining three triple
bars, is 0.000244. Referring to Figure 12, one triple
bar is placed at tier 158 and, therefore, the odds of ob-
taining a triple bar on one reel is 0.5x 0.5 x 0.5 x 0.5
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= 0.0625. Thus, the odds of obtaining a triple bar on
each reel equals (0.0625 x 0.0625 x 0.0625 =
0.000244). The odds of obtaining the blank symbol on
onereelis (0.56x0.5x0.5x0.5) + 0.5 =0.5625. There-
fore, the odds of obtaining a winning combination of
three blank symbols is (0.5625 x 0.5625 x 0.5625 =
0.177979).

Figure 13 is a computer flow diagram illustrating
the operation of the alternate embodiment of the in-
vention shown in Figures 10-12. As with the first em-
bodiment, the random number generator function of
microprocessor 26 is used to randomly select entries
on the main tier of the branching tree corresponding
to the first reel until a terminal node is reached (steps
160-174). The unique symbol assigned thereto is
stored for display, step 176. Steps 160-174 are re-
peated for each of the reels of the slot machine, step
178, using the same or a different branching tree de-
pending on the similarity of the reel strips. After sym-
bols have been selected for all reels, the reels are
spun and stopped to display that combination on the
pay line and the appropriate payoff, if any, is deter-
mined and made, steps 180-186.

While the invention has been illustrated and de-
scribed in detail in the drawings and foregoing de-
scription, the same is to be considered as illustrative
and not restrictive in character. Thus, for example,
larger reel strips can be employed and accommodat-
ed simply by expanding the tree structure.

Claims

1. A method of implementing a desired payoff per-
centage in a multi-reel slot machine wherein one
of a plurality of symbol sets is displayed on a pay
line, the method comprising the steps of:

(a) specifying the symbols for each reel and
grouping all possible multi-reel combinations
into symbol groups, each symbol group hav-
ing a different reward associated therewith;
(b) assigning a desired payoff percentage to
each symbol group;
(c) providing a look-up table in a memory de-
vice arranged in a tree branch structure con-
taining tiers of descending probability, each
tier having terminal nodes at which multi-reel
combinations are stored and descending
nodes which lead to lower tiers; and
(d) storing the multi-reel combinations in said
look-up table at terminal node locations within
the tree branch structure which correspond to
the desired payoff percentage,
whereby random selection of numbers
corresponding to the terminal and descending
nodes results in random payouts at approximate-
ly the desired payoff percentages.
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The method of claim 1 further including the steps
of:
(e) randomly selecting a node in the first tier
of said tree branch structure;
(f) determining if the selected node is a termi-
nal node or a descending node;
(g) in the event a descending node is deter-
mined, dropping to the referenced lower tier in
said tree and repeating steps (e) and (f) for
such lower tier until a terminal node is deter-
mined; and
(h) when a terminal node is determined, dis-
playing the selected symbol set on the pay
line and dispensing the corresponding re-
ward.

The method of claim 1 wherein step (a) includes
the sub-steps of selecting the symbols and fre-
quency of each symbol for each reel.

The method of claim 1 wherein step (b) includes
the sub-steps of computing the odds for each
group based on number of multi-reel combina-
tions in the group divided by the total number of
possible multi-reel combinations.

The method of claim 1 wherein each tier in the
tree structure corresponds to an order of magni-
tude less than the tier above it thereby permitting
accurate placement of the multi-reel combina-
tions within said tree structure to obtain the de-
sired payoff percentages.

The method of claim 5 wherein the initial tier in
said tree structure has 10 nodes.

The method of claim 5 wherein at least one tier
in said tree structure has 10 nodes.

The method of claim 5 wherein at least some of
the tiers in said tree structure have different
numbers of nodes.

The method of claim 5 wherein at least one of said
tiers in said tree structure has a subtier, linked via
a descending node, which is not an order of mag-
nitude less than the associated tier, said subtier
serving to permit the display of additional multi-
reel combinations in a symbol group without alter-
ation of the desired payoff percentage.

The method of claim 2 wherein step (e) includes
the sub-steps of determining the number of
nodes in the tier, N, and randomly selecting a
number from 1 to N to select a node.

Amethod of implementing desired odds for areel-
type slot machine comprising the steps of:
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12.

13.

14.

15.

16.

17.

18.

10

(a) assigning all possible reel stop combina-
tions to terminal nodes in a fractional branch-
ing tree look-up table contained in a memory
device, said table having a main tier and a
plurality of lower tiers, each tier having a plur-
ality of terminal nodes and, except for the low-
est tiers, a plurality of descending nodes, said
terminal nodes containing said reel stop com-
binations and said descending nodes leading
to successive lower tiers in said table;

(b) randomly selecting one of the nodes in the
main tier and determining if it is a terminal
node or a descending node;

(c) if a descending node is determined, re-
peating step (b), as necessary, for the suc-
cessive lower tier until a terminal node is se-
lected; and

(d) displaying the reel stop combination as-
signed to the selected terminal node and pay-
ing any award associated therewith.

The method of claim 11 wherein said step (a) in-
cludes the sub-steps of grouping all of said pos-
sible reel stop combinations into symbols groups,
each symbol group having a different reward as-
sociated therewith, and assigning a desired pay-
off percentage to each symbol group.

The method of claim 12 wherein the step of as-
signing a desired payoff percentage includes the
sub-steps of computing the odds for each group
based on the number of reel stop combinations in
the group divided by the total number of possible
reel stop combinations.

The method of claim 11 wherein said step (a) in-
cludes the sub-steps of grouping all of said pos-
sible reel stop combinations into symbol groups,
each symbol group having a different reward as-
sociated therewith, and selecting the symbols
and frequency of each symbol for each reel.

The method of claim 11 wherein each tier in the
table corresponds to an order of magnitude less
than the tier above it thereby to permit accurate
placement of the possible reel stop combinations
within said table to obtain the desired odds.

The method of claim 15 wherein the initial tier in
said table has 10 nodes.

The method of claim 15 wherein at least one tier
in said table has 10 nodes.

The method of claim 15 wherein at least some of
the tiers in said table have different numbers of
nodes.
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The method of claim 15 wherein at least one of
said tiers in said table has a subtier, linked via a
terminal node, which is not an order of magnitude
less than the associated tier, said subtier serving
to permit the display of additional reel stop com-
binations in a symbol group without alteration of
the desired odds.

The method of claim 11 wherein said step (b) in-
cludes the sub-steps of determining the number
of nodes, N, in the tier and randomly selecting an
integer from one to N to select a node.

A method of setting the probability of selection of

symbols to be displayed on the pay line(s) of a

multi-reel slot machine comprising the steps of:
(a) specifying the symbols for each reel;
(b) providing a symbol look-up table in a mem-
ory device for each reel, each look-up table
being arranged in a tree branch structure con-
taining tiers of descending probability, each
tier having terminal nodes at which individual
symbols may be stored and descending
nodes which lead to lower tiers, each lower
tier having a decreasing probability of occur-
rence; and
(c) storing the symbols for each reel in the cor-
responding look-up table at terminal node lo-
cations within the tree branch structure corre-
sponding to a desired payoff probability.

The method of claim 21 further comprising the
step of (d) randomly selecting numbers corre-
sponding to the terminal and descending nodes
for each tree to randomly select the symbols to be
displayed on the pay line(s) of said slot machine.

The method of claim 22 wherein step d) includes
the sub-steps of:
(i) randomly selecting a node in the first tier of
said tree branch structure;
(i) determining if the selected node is a termi-
nal node or a descending node;
(iii) in the event a descending node is deter-
mined, dropping to the referenced lower tier in
said tree and repeating steps (i) and (ii) for
such lower tier until a terminal node is deter-
mined;
(iv) storing the symbol assigned to said select-
ed terminal node for display; and
(v) repeating steps (i) through (iv) for each of
the reels in said slot machine.

The method of claim 21 wherein step (a) includes
the sub-steps of selecting the symbols and fre-

quency of each symbol for each reel.

The method of claim 23 wherein step (i) includes

10

15

20

25

30

35

40

45

50

55

26.

27.

28.

12

the sub-steps of determining the number of
nodes, N, in the tier and randomly selecting a
number from 1 to N to select a node.

The method of claim 21 wherein each reel con-
tains a different set of symbols and a separate
look-up table for each reel is stored in said mem-
ory device.

A method of selecting a combination of symbols
to be displayed on the payline(s) of a reel-type
slot machine comprising the steps of:
(a) for each reel, assigning all possible sym-
bols to terminal nodes in a fractional branch-
ing tree look-up table contained in a memory
device, said table having a main tier and a
plurality of lower tiers, each tier having a plur-
ality of terminal nodes and, except for the low-
est tiers, a plurality of descending nodes, said
terminal nodes containing said symbols and
said descending nodes leading to successive-
ly lower tiers in said table;
(b) randomly selecting one of the nodes in the
main tier and determining if it is a terminal
node or a descending node;
(c) if a descending node is determined, re-
peating step (b), as necessary, for each suc-
cessively lower tier until a terminal node is se-
lected;
(d) storing the symbol assigned to a selected
terminal node for display; and
(e) repeating steps (b) through (d) for each of
the reels to randomly select a combination of
symbols.

The method of claim 27 wherein said step (b) in-
cludes the sub-steps of determining the number
of nodes, N, in the tier and randomly selecting an
integer from one to N to select a node.
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