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T'o all whom it may concern:

Be it known that I, Jusse B. Hruirg, a
citizeni of the United States, and residing at
Wilkinsburg, in the county of Allegheny
and State of Pennsylvania, have invented
a new and useful Improvement in Permu-
tation Mechanism, of which the following
is a full, clear, and exact description, ref-
erence being had to the accompanying draw-
ings, forming part of this specification, in
which— ,

Figure 1 is a plan view of one form of
device constructed in accordance with my
mvention; '

Figure 2 is a plan view of the device on
a larger scale, with the cover removed;

Figure 3.is a transverse sectional view
on the line IIT—IIT of Figure 2, and in
which the advanced cam for the plunger at
the left-hand side has been removed ;

Figure 4 is an irregular sectional plan
view on the line IV—IV of Figure 3;

Tigure 5 is a sectional view on the line
V—V of Figure 4, with the shell and cover
removed; and

Figure 6 is a development of the device.

This invention relates to an improvement
in permutation mechanism, and is designed
to provide an efficient device, in- which the
driven member is moved step by step to its
operative position by means of actuated de-
vices, when said actuated devices are actu-
ated in a predetermined order, together
witli means for moving the driven member
stép by step to its inoperative position, when
any of the actuating devices are operated
out of their order.

- The device as shown in the drawings is
more particularly designed for actuating a
switeh for controlling an electric cutrent,
although the permutation mechanism may
be used in connection with other devices
than electric switches.

~ The precise nature of my invention will
be best understood by reference to the aec-
companying drawings, which will now be
described, 1t being premised, however, that
various changes may be made in the details
of construction, and the general arrange-
ment of the parts, without departing from
the spirit and scope of my invention, as
defined in the appended claims.

In the drawings the reference character 2
designates the base of the device, which is
provided with an upwardly extending hol-

low spindle 8, and a flange portion 4. This
flange portion 4 is provided with a ball re-
cess Tor the reception of balls 5, which are
mterposed between what I have termed the
driven member 6 and the flange on the hase.
This driven member also has a bearing on
the hollow spindle 3, and is provided with
a ball recess in the upper portion of its hoss
7 for the reception of balls 8, which balls
also are seated in a recess in the under face
of a collar 9; which surrounds the spindle 3.
This collar 9 is secured to the spindle by
means of a screw 10, or may be secured
thereto in any other desired manner. By
this arrangement the driven member is free
to rotate about the spindle 8. Formed inte-
grally with the base 2 is a boss 11, which is
bored out for the reception of a spring 12,
which engages a centering member 13, which
in this case is a ball atid which is arranged
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to engage notches 14 on a sector member 15

extending downwardly from the driven
member 6. The spring 12 is held in posi-
tion by means of a scfew 16, which engages
the threaded outer end of the opening in the
boss. Extending radially from the sector
member 15 are projections 17 which are ar-
ranged to-form positive stops to prevent the
driven member from being jarred or moved
beyond a predetermined point in either di-
rection, and which are arranged to engage
opposite sides of the boss 11. 18 is a trip
or return wheel rotatably mounted on the
driven member 6. and which is provided
Wwith an annular flange 19. This flange 19
1s seated in an. annular recess formed be-
tween the upper face of the driven member,
and a flanged collar 20, which flanged collar
is secured to the driven member by screws
21, which are ¢learly shown in Figure 2, the
arrangeirent béing stich that the trip or re-
turn wheel is free to rotate or oscillate on
the driven member. o v

Surrounding the base 2 is a shiell 22, which
18 connected to the base by ieans of three
serews 23, which pass through bosses 24 on
the shell and which screws engage threaded
openings in the basé 2. This shell is pro-
vided with 8 sets of guiding projections 25
for the reception of guide mempbers 26 which
exténd  downwardly from actuating plun-
gérs 27. '

Tn the corstruction shown there are eight
of such actuating plungers, which are nor-
mally held in their elevated positions by
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means of springs 28, each of which sur-
rounds a pin 29 “secured to the base 2.
upper ends of these pins 29 are seated in
openings 80 in their respective plungers,
and which openings are of sufiicient depth

to permit dm plunﬂmg to he depressed a
sufficient distance to actuate the trip and
driven member as hereinafter described.
M
The

driven member 6 in the form shown
gvided with thirty-two threaded open-
s as indicated at 31 1n I‘wale 6, and which
ATS B IS(' sho win in Jgure These threaded

enings ave arranged to veceive ping 32, as
'shox‘xn in Higures 2 and 6. In the
congiruction shown there are four pins

mounted in f;h openings 31. Connected to
euch o H ctuating plungers, with the ex-
c;,,klo of one plunoer. is a driven membe

actuating cam 33, and which are arran Dod
to advance the driven member when oper-

ated in proper sequence. Connected to the
base 2 is a pad 34 of insulating material,
and on which are. fixedly mounted contact
members 35 and 36, which are adapted to be
connected in a line through which the elec-
trieal curvent is to be closed. 37 is a con-
tact shoe or switch member mounted 1n an
insulating pad 88 which is connected to the
[viven member 8, and when the driven mem-
hei is moved to its operative position, as
shown in Figure 6, the cirenit will be closed
through the device.

The trip or return wheel 18 is provided
with thirky-two angular cam members, as
indicated at 39 in I‘lo"m“e 6, which are ar-
ranged to be engaged by cam projections 40
on the plungers 27, and are srranged to move
the trip wheel to the left as viewed in
Tigure 6. Mounted in a gnide projection 41
on the driven member 6 is a friction pawl42,
which is held in its elevated position in en-
gagement with the angular cam members
trip wheel 18 by means of a spring 43,
to frietionally hold the driven member 6 and
the {rip wheel 18 in predetermined positions
with relation to each other.

In i'he drawings T have designated the dif-
forent plungers I to VIIT and the combins

tion of this partienlar device is II. V., IV
1Y, and when the driven member is in its
noperative position, or the pawl 18 is in the
‘ns;l noteh 14 to the right as viewed in Fignre

. the driven member will be moved to ifs
irl” inoperative position. When it s de-
gired to move it to its onerative position. the
operator first presses plunger II‘ which will
advance the driven member 6 to the right
and advance the pin 32, which was formeﬂv
directly under plnnner IT to the next posi-
tion at the right. and bring a pin 32 directly
under plunger' V.  When plunger V is oper-
ated the driven member will be moved an-
ather step and bring a pin 32 under plunger
TV. Plunger IV is then operated to move
the driven member 6 another step, which will

The :
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bring a pin under plunger 11T, and at which
time the confact shoe or switch member will
be resting on conuact 35 but will not be in
contact with contact 36. Plunger 111 is then
actuated to move the driven member to the
position shown in ¥igure 6, which will close
the civcuit through contacts 35 and 36, and

t which fime there will be a pin 32 divectly
undel planger I, and if the acumtmg cam 33
were left on this plunger I, and it should
stuated, the mechanism would be
jammed, and therefore I prefer to remove a
cam menmber 33 from the plunger at the
right or counter clockwise to the fivst plun-
zer of the combination.

If T use -three steps for advancing the
driven member to 1ts operative position from
its {full inoperative position, it will not be
necessary to remove one of the actuating
cams 83 from a plunger, or if T use forty
teeth or angular cam members on the trip
wheel and forty tapped openings in the
driven member, the device can be moved
four steps without placing any of the pins
in a position to jam the device when using
a four-step combination.

Tt will therefore readily be understood
that if the actuating plungers are moved in
their proper sequence, the driven member
will be moved from its inoperative position
to itg operative position in four steps, and
when the plungers are moved in their proper
sequence the driven member is moved to the
right by the actnating cams 33 engaging the
ping 32, while the h’m Whee1 18 is mov ed to
the left by the cam projections 40, which en-
gave the angular cam members 39 on the trip
wheel, and during such movement the fric-
tion pawl 42 will pass under the angular
cam members 39, If any of the plungers are
operated out of their order, the cam pro-
jections 40 will rotate the trip or return
wheel 18 to the left, and as the frictional en-
gagement hetween pawl 42 and the frip
wheel is greater than the frictional engage-
ment of the centering member 13 with the
notches 14, the driven member will be moved
to the left one space for the movement of
each plunger which is moved out of sequence.

In the drawings the frip wheel 18 15 pro-

vided with thirty- twn teeth, the number be-
ing equal to the number of tapped openings
in the driven member 6. The arrangement
is such that when the plungers 27

3 2}
be a

7 are in
their elevated positions, the trip wheel 18
can he rotated on the driven member 6, in
either direction. By this arrangement. the
trip wheel mav be set in any position with
relation to the driven mermber. as the fric-
tion pawl 42 will position the trip wheel Wlth
relation to the driven member.

Tf desired, I may, however, form a tmp
wheel which is only provided with eight
annular cams, which are arranged to engage
one side of the cam projections 40 when the
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plungers are in their elevated positions. The
other sides of the cam projections must, how-
ever, be cut away a sufficient distance to per-
mit the trip wheel 18 to be advanced the
distance between the two tapped openings in
the driven member, or at least a distance
equal to 11° and 15’. When the trip wheel
is made in this form, it is provided with five
teeth arranged to be engaged by the pawl 42,
which are spaced 11° and 15’ from each
other. , ,

~ In the drawings I have merely shown a
structure in which the contact shoe is ar-
ranged to close  one circuit, but it will
readily be understood by those Ffamiliar
with the art that a circuit may be closed
at the second, third and fourth positions.

By such an arrangement the switch when
in its first position would be in an open
position, when moved to its third position
the switch contact might close the circuit
through an electric lock for unlocking the
starting motor, and when moved to the
fourth position the circuit through the
ignition system might be closed. When the
device is moved 1n the reverse direction,
the circuit to the ignition system would
be broken when passing from the fourth
to the third position, when passing to the
second position a circuit might be closed
through a magnet for locking the starting
motor or breaking the circuit thereto, and
when moved to its first or off position the
circuit to all of the devices would be broken.

By this arrangement the starting motor
can be operated when the switch member
is moved to the third position and which
would be held in this position until after
the switch contact is moved back to its
second position, which would break the cir-
enit or lock the mechanism to prevent the
rotation of the motor.

It will be readily understood by those
familiar with the art that other circuits
may be controlled by this device than those
mentioned, and that I may use a greater
or less number of positions to which the
switch is moved than described and shown.

The advantages of my invention result
from the provision of permutation mech-
anism which is arranged to move the driven
member step by step to its operative posi-
tion when the actuating plungers are moved
in proper sequence, and which is also so
arranged that the driven member will be
moved backward one step at each time that
any of the actuating plungers are moved
out of sequence excepting when the driven
member has been moved to its full off
position. ,

Another advantage results from the pro-
vision of mechanism which is so arranged
that the driven member will be moved step
by step from its full off position to its full
operative position if the plungers are moved

in their prearranged order, and which will
be moved one step from its full operative
position toward its full off position when
any of its plungers are operated, to break
the circuit. .

T claim:

1. Permutation mechanisin, comprising a

driven member, actuating mermbers, co-
operative devices between the actuating
members and the driven member for moving
the driven member step by step to its opera-
tive position when actuated in proper order,
and means for moving the diiven member
backward step by step when any one of said
actuating devices is moved out of order,
substantially as described. '
9. Permutation mechanism, comprising a
driven member, actuating ‘members, Cco-
operating devices between the actuating
members and the driven member for moviig
the driven member step by step to its opera-
tive position when actuated in proper order,
means for moving the driven member back-
ward step by step when any of the actuat-
ing devices are moved out of order, and
means for centering the driven member in
any of its shifted positions, substantially
as described. '
3. Permutation mechanism, comprising a
driven member arranged to be moved step
by step from its fully inoperative position
to its operative position, actuating members,
cooperating devices between the actuating
members and the driven member for moving
the driven member step by step to its opera-
tive position when actuated in proper order,
and means cooperating with the actuating
members and the driven member to move
the driven member backward one step from

its fully operative position wheh any one

of said actuating members is operated out
of order, substantially as described.

4. Permutation mechanism, comprising a
driven member arranged. to be moved to

jts operative position by a step by step

movement, actuating members, cooperative

“devices on the driven member and the actuat-

ing members for advancing the driven
member step by step from its inoperative
position to.its operative position when the
actuating members are operated In a pre-
determined order, and means actuated by
any of said actuating 'devices for moving
the driven member backward one step away
from its operative position when the actuat-
ing members are operated out of order, sub-
stantially as described.

5. Permutation mechanism, comprising a
driven member, actuating members, coop-
erative devices between the actuating mem-
bers and the driven member for moving the
driven member step by step to its operative
position when actuated in proper order, and
cooperative devices between the actuating
members and the driven member for moving
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the driven member step by step from its op-
erative position to its fully off position when
rny of the actuating devices are moved out
of order, substantially as described.

6. Permutation mechanism, comprising a
driven member, arranged £6 be moved to its
operative position by & step by step move-
ment, interchangeable pins on said driven
member, a plurality of plungers having
cams thereon arranged to engage said pins
when moved into alignment with the cams
to advance the driven member one step to-
ward ifs operative position, a irip member
having cams thereon, a cam projection on
each plunger in alignment with a cam on
the trip wheel and arranged to move the

* trip wheel backward when any of said plun-

gers are operated, means for holding the
driven member in its shifted position, and
a Iriction device between the trip wheel and
the driven member arranged to move the
driven member backward when the trip
wheel is moved by one of the plingers which
is moved out of order, substantially as de-
scribed.

7. Permutation mechanism, comprising a
driven member having actuating members
thereon, a trip wheel having a plurality of
actuating members thereon, a friction de-
vice between the trip wheel and the driven
member, a plurality of actuating plungers,
said actuating plungers having means for
simultaneously moving the trip wheel in one
direction and the driven wheel in the op-
posite direction when the driven member is
advanced, substantially as described.

8. Permutation mechanism, comprising a
driven member arranged to be moved slep
by step in either direction within a prede-
termined limit, means for centering said
driven member at each of its shifted posi-
tions, a plurality of shiftable pins connected
to the driven member, o trip wheel mounted
on the driven member, a plurality of cams
on said trip wheel, actuating plungers, cams
on said actuating plungers for engaging the
pins on the driven member when the plun-
gers are actuated in a predetermined order,
cam projections on said plungers, said cam
projections being arranged to move the frip
wheel backward and then forward during
each reciprocation of any of the plungers,
and a friction pawl member connecting the
trip wheel to the driven member arranged
to move the driven member backward one

1,497,381

step when any of the plungers are actuated
out of their order, substantially as described.

9. Permutation mechanism, comprising a
driven member arranged o be moved step
by step to its operative or inoperative posi-

ton, & plurality of actuating pins thereon,

actuating plungers, cams on said plungers
arranged to engage the pins on the driven
member when actuated in a prearranged or-
der to move the driven member step by step
from its inoperative to its operative posi-
tion, a trip wheel, actuating connections be-
tween the trip wheel and each of the plun-
gers for oscillating the trip wheel when any
of said plungers are sctuated, and a spring

actuated friction pawl connecting the trin’
E £ 'l

wheel to the driven member which is ar-
ranged to move the driven member backward
one step when the plungers are actuated out
>f order, substantially as described.

10. In a permutation mechanism, a series
of actuating members, a circuit. closing
member, a trip wheel, cooperating devices
on the actuating members and the circuit
member to advance said circuit closing

member step by step to close the circuit when

sald actuating members are operated .in
proper sequence, cooperative devices on said
actuating members and the trip wheel for
oscillating the trip wheel when any of said
actuating members are operated, and a con-
nection between the circuit closing member
and the trip wheel tending to return said
circuit closing member one step when the

trip wheel is moved in one direction, sub-

stantially as described. ‘
11. In a permutation mechanism, a series

“of actuating members, a circuit elosing mem-

ber, cooperating devices arranged to move
the circuit closing member step by step to
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close the circuit when operated in proper -

sequence, a trip wheel arranged to be osecil-
lated, connections hetween all of said actu-

ating members and the trip wheel for oscil- *

lating the trip wheel when any one of said

members are actuated and a yielding con-’

nection between the trip wheel and the cir-
cuit closing member arranged to move the
circult closing member toward its off posi-
tion when the actuating members are moved
out of order,; substantially as described.

In testimony whereof, I have hereunto set
my hand.

JESSE B. HELLER.
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