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CONTROL AI’PARATUS

Application filed May 11, 1925. Skerial No. 29,285.

This invention relates to improvements in
control apparatus and more particularly to
controllers adapted for controlling the sup-
ply circuits of motor vehicles.

The object of the invention, rrenerally
stated, is the provision of a controller that
shall be simple and efficient in operatlon and
economically manufactured.

A more specific object of my invention is to .

provide for the operation of a plurality of
controller drums independently through the
oscillation of an actuating handle.
 Another object of my mventlon is to pro-
vide for the locking of one-of the drums to
prevent its oerqtlon unless the drums are
operated in a predetermined sequence from an
initial “off” position,

A further object of the invention is to pro-
vide for the ejection of the reversing lever
from the controller, when 1t is moved to the
neutral position. .

It is also an object of the 1nvent1on to pro—
vide for the retention of the actuating han-
dle in a predetermined position. tthllO‘h the
operation of a foot treadle.

Other objects of the invention wlll in part,
be obvious and will, in part, appear helem-
after.

“The invention accordlnﬂly is disclosed in
the embodiment thereof, shown in the accom-
panying drawing and comprises the features
of construction, comblnfmon of elements and
arrangement of parts which will be exempli-
fied in the construction hereinafter set forth
and scope of the application of which will be
indicated in the claims.

For a full understanding of the nature and
objects of the invention, reference should be
bad to the following detailed description,
talken in conjunction w1th the accompanying
drawing, in which

Figure 1is a view, partially in elevation and
par tnlly in" section, of a controller con-
str ucted in accordance with this invention.

Fig. 2 is a view, partially in section and
parti Ah\* in elevation, of the controller show-
ing det: nls of the. comtluotmn

Fig. 3 is a view in side elevation. ot the
contloller with a portion of the casing cut
away to show the relative positions of the
controller members after the handle has been
“actuated.

Fig. 4 is a view, in elevatlon, of the con-
trolle1 with a portion of the cover cut awav
to show the a@tuatmg members,

Fig. 5 is a horizontal sectional view of the

' contlollel taken along the line V—V of Fig.

showing’ the reversing mechanism,

I*lg 6 is a horlzontal sectional view along
lines VI—VIof Fig. 1 :

Fig. Tisa horizontal sectional view along
lines VIT—VII of I "ig. 1, showing the details
of construction,

Tig. 8 is a horizontal sectlonal view along
the line VIII—VIII of T Fig. 1, showing the
foot operated mechanism.

Referring to the drawings, the controller

60

shown compuses a casing 10 for containing -

the contact making drums and the actuat-

ing members ther etf)r to be set forth herein- 7

after. In this particular construction, the
casing includes a base section 11, provided
with any suitable means such as the lugs 12

for attaching it to any support, a cover sec-

tion 13 adapted to be removably mounted on
the base section and a cap 14, which seats over
the other sections and 1etzuns the cover sec-
tion in poqulon

In constructing controllers for motor ve-
hicles, economy of floor area is an important
feature and the contact making drums are
generally disposed above one another to os-
cillate about a common axis thereby occupy-
ing space of Ininimum cross-sectional area.

As will be obselved in this _particular con- 8

struction, a reversing drum 15, an emergency
drum 16 and a main dr um 17 are all disposed
to oscillate about :the axis of the hollow
shaft 18.

In this particular embodnnent of the in-

vention, a thrust bearing 19 is provided in
the cap 14 of the casing and the shaft 18 is
susperided therefrom.
the shaft 18, the upper face of the bearing
19 1s adaptpd to receive a bearing 21 which
carries a sleeve 22 to the lower end ‘of ‘which
the shaft 18 is connected by a plurality of
pins 23. A bearing 20 provided for holding
the lower end of the shaft is supported in the

,bottom of the casingin any suitable manner.

such for example as by attaching: it to the
base portion11. -

Since controllers of this type are exposed
to the weather, the bearing 21 is formed
with a groove in its lower face for the re-
ception of an annular ridge provided on the

beaving 19 to provide a water- -tight seal.

- As mll be ohserved in Fig. 1 the main
dl um 17 is attached to the shaft 18 by means
of set screws 24. It will be readily under-
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stood that this drum may be provided with
any number of contact members disposed to
engage contact fingers supported in the cas-
ing in a manner common in the construction
of controllers. :

The reversing drum 15 is disposed for os-
cillatory movement about the shaft 18. As
will be noted, in mounting the shaft 15, a
ring 25 attached to the shaft in any suit-
able manner, such as by means of the screws
26, 1s provided to serve as a bearing for a
ring 27 mounted in the drum 15.

The drum 15 may be provided with a plu-
rality of contact members 28 positioned to
engage predetermined contact fingers dis-
posed in the casing 10, when the drum is
actuated to establish the desired cireuits.
Since reversing drums of this type are well
known in controllers, further description of
the arrangement of the contact members and
contact fingers is deemed unnecessary.

As will be observed in Fig. 2, a hub 30 ro-
tatably mounted on the shaft 18 is provided
with a depending portion which extends into
the drum 15, and is attached thereto by a
pin 31, An arm 29 carried by the hub 30 is
adapted for the reception of a reversing lever
or a key 32.

In order to restrict the operation of the
reversing drum 15, a cam 83 having three
notches therein, one for each of the usual
positions of a reversing lever provided in
this type of controller, is disposed to actu-
ate a spring controlled dog 84. An annu-
lIar member 35 is pinned to the shaft 18 and
disposed to aline with the dog 84. As will
be observed, the member 85 is provided with
a notch 36 for the reception of the inturned
end of the dog 34. The notch 36 is so posi-
tioned in the member 35 that it alines with
the mmturned end of the dog when the main
drum 17 is set in its.initial or “oftf” position,
and the contact members carried thereby are
disengaged from the contact fingers.

As shown in Fig. 5, and as well known in
controllers of this type, the notch provided
for receiving the spring controlled dog 34,
when the reverse lever is in this neutral po-
sition, is not as deep as the other notches.
Coensequently, when one end of the dog 34
seats in the noteh of the cam 33 correspond-
ing to neutral position, the inturned end of
the dog is projected into the notch 86. In
this manner, the main drum 17 is locked
against actuation when the reversing lever
1s in its neutral position. TFurther, the re-
versing lever cannot be operated to set the
cam 33 in the position corresponding to neu-
tral, when the main drum has been rotated
forward from this off position.

In the operation of vehicles equipped with
controllers of this type, the operator some-
times becomes careless and leaves the vehi-
cle without having removed the reversing
key or lever. In such cases, it i¢ possible for

is
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an unauthorized person to operate the con-
troller.

In order to remind the operator that he
should carry the reversing lever or key with
him, a spring actuated arm 87 is provided.
In this construction, the arm 87 is rotatably
suspended from the cap 14, by means of a
set ccrew 38, which engages in a threaded
opening provided in a projection 39, formed
integral with the cap. As will be noted
in Fig. 5, a spring 40 is interposed between
the casing 10 and the lever 37 and normally
tends to rotate the latter clockwise. Conse-
quently, when the reversing lever is set in
the neutral position, the spring 40 actuates
the arm 37 to eject the key 32 from the con-
troller.  Accordingly, when the key is ejected
and thrown on the floor of the car, the op-
erator is reminded that it should be taken
away so that unauthorized persons cannot
operate the vehicle.

The emergency drum 16 provided for con-
trolling the main supply cireuit has mounted
thereon a plurality of contact members 41 dis-
posed te engage contact fingers 42 mounted on
the casing. In the operation of the dvum 16 it
is desirable to provide for the quick breaking
of the main supply cireuit in case of emer-
gency and to prevent the closing of the main
circuit until the main drum has been set in its
“oft” position. Accordingly, the actuating
means of the emergency drum are adapted to
effect the speedy oscillation of the drum and
the restriction of its operation until the main
druni is set in the proper position,

The actuating mechanism of the emergency
drum comprises a rod 43 slidably mounted in
the hollow shaft 18. As shown in Fig. 2, a
key 44 is provided which extends through the
rod 43 and the shaft 18 and projects over a
collar 45 mounted on the shaft. Slots are pro-
vided in the shaft 18 for the reception of the
key 44 and to permit longitudinal movement
of the latter. A cecond collar 46, having a de-
pending sleeve 47 rotatably mounted on the
shaft 18 is supported by a ring 48 which is
fixed in position on the shaft by means of set
screwws 49,

in order to normally retain the rod 43 in its
raised position, a spring 50 is interposed he-
tween the collars 45 and 46.  As will be point-
ed out hereinafter, the spring 50 has an addi-
tional function.

As shown in Figs. 1 to 4, inclusive, the ac-
tuating handle 51 is pivotally mounted on the
bearing 21 by means of the pin 52, which ex-
tends in a horizontal plane. Thus, the handle
may be oscillated in a vertical plane about a
horizontal axis. Further, since the shaft 18 is
rotatably mounted, the handle 51 may be oscil-
lated in a horizontal plane about a vertical
axis. ‘ :

As will be noted, the pin 52 is located at a
distance from the axis of the rod 43 and the
actuating handle 51 is disposed in alinement
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~with the Tod 3. Consequently, the rod 43
-~ may be actuated ‘downwardly by depressing

T

R4

the handle'51. =

In order to utilize the downward movement fl

of the rod 43 tooscillate the emergency drum
16to cloge the main supply circuits, a translat-
ing mechanism for converting a reciprocatory
motion into a rotary motion, shown gener-
ally at 53, 1s provided. R
Referring now to Figs. 1 to 4, inclusive, it
will be observed ‘that the controlling mecha-
nism 53 comprises a bell-crank 54 which is
pivotally mounted at 55 on a bracket 56 car-
ried by ‘the casing 10. - One ‘arm of the bell
crank 1s provided with a roller 57 disposed to
engage an outwardly extending flahge pro-

vided on the collar 45.  The other arm of the -
“bell crank is adapted to engage an upwardly

extending projection 58, provided on the col-
lar 46.  Consequently, when the rod 43 is de-
pressed, projecting the collar 45 downwardly
against the action of the spring 50, the lell
crank is rotated about this pivot point 55,

- giving the collar 46 and the drum 16-an an-

o
>

i

gular motion. In 'this manner, the drum 16

may be oscillated in one direction gb’out the

axis of the shaft 18. :

- In order to oscillate the drum 16 in the op-

posite direction, a spring 59 is interposed be- -
“operating of motor vehicles to retain thé main

tween thecasing 10 and a bracket 60 provided
on the outwardly extending flange of the col-

" lar 46. As will be readily understood, this

=,
b

40

spring continually opposes the forward mo-

“tion of the collar 46, and when the actuating

handle is released, operates to rotate the drum
16 to its initial off position, breaking the main
supply cireuits. - - " T

The actuating handle 51 is pinned to the
bearing 21 which, in turn, is directly connect-
ed to the shaft 18, carrying the main-drum17.
Thus, the actnating handle and main drum 17
may be oscillated together about the axis of
the shaft 18, SR

In controllers of this type, as is the usual

»practice, the main drum is provided for cut-

' ting resistance out of supply circuits, such as

the supply circuit of a motor to reduce the

“pesistance in the circuits. It will, therefore,be

‘readily understood that some means is neces-

sary to lock the emergency drum against op-
eration to prevent the closing of the main sup-

ply circuit after the main drum has been op-.

erated to reduce the resistance of a circuit. -
~ TIn this particular embodiment of the in-
vention, the latching or locking means pro-

" vided comprises a vertical rod 63 which is

slidably disposed in brackets 64 carried by
the casing 10. As shown, two collars-65 and
66 are mounted on the rod 63 and spaced apart
a distance slightly greater than the thickness
of the ontwardly extending flange of the col-
lar 45. When the sleeves 65 and 66 are so
spaced, the flange of the collar 45 may be ro-
tated between them when the rod 3 is proper-

3 .1y positioned.

3

A will be-observed, the sleeve 65 is'greater

in diaméter than the sleeve 66 and ¢annot pass

through a niotch 67 cut in the periphery of the
ange to permit the passage of the sleeve 65.
A ‘head 68 is formed on the lower ‘end of
the rod 63 and is disposed to engage in a notch
69 cut in theflange of 'the collar 46, when the
rod is projected to the limit of its downward
movement. - In'this'manner,the collar 46 may

“be locked against rotation with the shaft 18. 7

Referring now to Fig. 1, it will be: séen
that a spring 70 is motinted on the rod 63 and
disposed between the collar 71 attached to the
rod and ‘the upper bracket 64. This spring
mnormally ténds to project the rod 63 down-
wardly. : ‘

Since motor vehicles are usually equipped
with air brakes, it is necessary to provide for
the releasing of the brakes, preferably upon

the depression of the actuating handle 51.  In &

‘order to effect the release of the brakes. a slid-
ably mounted rod 72 carrying a cam 73 dis-
posed for engagement by a cam T4 mounted
on the ‘collar 46 is provided. - This rod-oper-
ates in a well known manner ‘to close the air

‘valve and thereby build up pressure to discon-

nect the main Treservoir from the brakes
through the actuation of the three-way valve.
Tt is'sometimes found a convenience in the

supply circuit closed when the vehicle is
standing at a station or coasting. - Normally,
the circuits are retained closed by the reten-
tion-of the actuating handle 51 in its de-
pressed position. When the supply circuit is
retained closed by means of the actuating
handle 51, the operator does not have free use
‘of his hands for performing other operations.

In order to provide for the maintaining of
the main supply circuit, a treadle 75 is piv-
otally mounted on a bracket 76 attached to-
the bottom of the casing 10. - As shown the
treadle is adapted to engage the nut 43«
which is mounted on the rod 43. Consequent-
ly the treadle may be used to retain the rod.

downwardly. In this construction, a spring
Y7 is provided for normally- retaining the
treadle in its raised position. Further, the
rod 43 may slide freely through the treadie

an
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43 4n its Jowermost. position or to draw it

go-as to permit its operation: independently.

It will be readily understood that it would
be undesirable to provide any means inde-
pendent of the actuating handle 51 for main-
taining the supply circuit closed when the
main drum 17 stands in any position other
than its off position. Consequently, a collar
78 provided with an outwardly extending
flange 19 is attached to'the shaft 18. A notch
80 1s cut on the flange of the collar 78 and'is
1ocated to aline with a hook member 81 car-
ried by the treadle 75 when the drum 17 is in
its off position. - As will be observed, the hook
member 81 is normally retained above the
Range.79. Consequently, the treadle cannot

130
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be operated until the notch 80 is alined there-
with. The movement of the treadle is limited
so that the member 81 cannot be projected be-
low the flange 79, thereby avoiding all 130551-
bility of the rod 13 being held down and the
drum 17 operated.

A notching attachment, shown OeneraP 7 a
82, is promded to assure the rotation of the
drum 17 through predetermined angles when
it isactuated sfep by step. This notching at-
tachment is of well known construction and
includes a notchmfr wheel 83 and a spring
controlled dog 84.

Assume that the reversing lever is thr own
to its forward position, then the dog 84 is
actuated to release the main drum 17. The
actuating handle 51 may be o°cﬂhted about
the pin 59 to project the rod 43 downw rardly.
As the rod 43 moves downw ardlv the collay
45 1s carried with it, depressing the spring 50.

The spring 70 now projects the rod 63
downwardly until the head 68 seats upon the
flange of the collar 46. Further movement
of the rod 63 downward cannot be effected
until the notch 69 is leineu with the head
68. However, as the collar 45 moves down-
ward, the bell crank 54 is actuated to rotate
the collar 46 and set the notch 69 in aline-

ment with the head 68 provided on the rod 63.-

When the dvom 17 is in its off position, the
noteh 67 provided in the flange of the collar
45 alines with the collar 66, theleby permit-
ting the movement of the rod 63 downwardly
when the notch 69 cut in the collar 46 is alined
with the head 68.

When the collar 46 reaches the forward
limit of its angular movement, the head 68
is projected into the notch 69. The u)llm 65
now seats on the collar 45 and serves to re-
tain the head 68 in position to lock the collar
46 against further angular movement.

As will be readily understood. the forward
rotation of the collar 46 through a predeter-
mined angle effects the forward oscillation of
the drum 18 to close the supply circuits.

After the supply cirveuit has been closed,
the main drum 17 may be actuated through
the oscillation of the handle 51 about the
axis of the shaft 18, It is commen practice
to use the drum 1T to cut resistance units
out of the supply circuit step by step to per-
mit the gradual mcrease of the enrrent.
Since controllers of this type are well known
in the art, it was not deemed necessary to
illustrate how the resistance units might be
connected in the supply cireuit.

In order to prevent the closing of the sup-
ply circuit, when the drum 17 is set in any
pomt!on othm than its initinl off posLt'(-'l,
when all the resistance units are  in-
cluded in the circuit, the notch 67 iS'so dis-
posed in the collav 45 that it will not aline
with the member 66 until the dvum 17 has
been returned to its off position. Conse-
quently, if an attempt is made to operate the

ing (*hun

drum 16 prior to the setting of the drum 17

in its ofl 1)051t10n the collar 43 engages the
vnen“bnl 66 and projects the head 63 carried
by the rod 63 into engagement with the collar
46.  Consequent.y, when the drum 17 is not
in its “off” position it will be seen that the col-

dar 46 cannot be oseillated about the axis of

the shaft 18 to effect the closure of the supply
circuit through the actuation of the drum 1(‘.

When the collar 46 is given a forward a
.Q'ular movel qsnt, the cam 74 engages the pl'o—
Jection 73, and forces it dow anrd closing
an air valve which functions to build up suffi-
cient pressure to effect the disconnection of
the main reservoir from the air line to the
brakes, thelebv permitting the release of the
brakes in a well known manner.

In operating motor vehicles. it is sometimes
found desirable to maintain the _supply cir-
ciiit cloged when the main dlum 17 is sot in 1ts
off position. The provision of means for
maintaining the supply circuit closed permits
the oper ator to releasa the h handle 51 so that
he may have both hands free for performing
other operations, such, for example, as malk.
e for passengers when vehicles are
s(:m(hnn at stations.

In ovder to maintain the drum 16 in its for-
ward position, the treadle 75 is operated to
retain the vod 43 in its lowermost position
and to project the heook member 81 into the
notch 80, provided in the collar 78.  Since
the notch SO does mnot aline with the- hoolc
member 81, unless the drum 17 is set in its off
p(mtro‘l 1L is impossible to maintain the sup-
ply circuit closed by means of the treadle ex-
cept when the resistance units are cut into the
cireuit.  Further, when the member 81 is pro-
jected into the notch 80, it is impossible to
operate the main drum 17.

Assume that the operator has operated the
handle 51 to actuate the drum 16 to close the
supply cireuit, and that he has rotated the
drum 17 forward to any position and then
refeased the handle 51, The spring 50 imme-
ciately projects the collar 45, the rod 43 and
63 npwmd releasing the collar 46. The
spring 59 which was energized upon the for-

vard oscillation of the collar 46 serves to
oscillate the collar 46 and . drum 16 in the op-
posite direction, breaking the supply civenit.

As explained in a preceding paragy aph, the
rod 43 cannot be pr 03em9d (10\\ nwardlv 1941111
until the drom 17 is returned to its “oft” posi-
tion and so the handle 51 has to be returned
to its “off” position before the emergency
dram 16 can be operated to cl()so the supply
civeuit. Thus, when it is desived to eﬂ’ect the
01)(31ut10‘1 of the emergency drum and the
main drum through the continuous progres-
sive operation of the handle 51, the drums
must be operated in a predetermi ined sequence.

Further, when the collar 46 is returned to
its mltul “off” position by the spring 59 the
rod 72 is projected upwurd by the spring 7(
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opening the air valve.
main reservoir with the air‘,lines leading to
the brakes is.then-established..” In this man-

ner, the brakes are unmedlately apphed when-

the handle 51 is-veleased.

After the car las been broutrht to 1cst 'md_;

the reversing lever 32 is thrown to its neutral
position, the spring 40 rotates the lever 37, as

viewed 1n Fig. 5, clockwise about its puot'

point and- ejects- the lever 32 from the con:
troller.

to its neutral position, the operator -is re-

minded that he should take it with him to-pre-.

vent- the. operation of ‘the vehlcle by un-

- authorized persons.
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Since various changes may be made in the:

above. described: constructmn and arrange-

be made without departing from’ the. scope

and spirit thereof, it is intended that all mat-

ter contained in the above description or

shown in the accompanying drawing shall be:
interpreted as illustrative and not in a limit-

ing sense.
I claim as my 1nvent10n

1. In a controller, in combmatlon, a plu-

rality of contact- ma,kmv drums, an actuating

handle disposed for oscillation about a plu-'

rality of axes; means cooperatlve to rotate the
drums. mdependently as the handle is oscil-
lated.about different axes, and means adapt-
ed to control the sequence of operation of the
drums when all the drums are actuated.

2. In a controller, in combination, a plu-
rality of contact—makmrr drums, an actuating
handle:disposed for: osc1llat10n about a plu~

rality of axes, means cooperating to rotate the.

drums: mdependently as the handle is oscil-
lated about different axes, means adapted to

control the sequence of operation of the drums.

when all the drums: are actuated, and means

for automatically returning one set of dr wms -
to their.initial posmons when the: handle 18-
. released. .

3. In a cdntroller, in. combmatlon, a plu-
rality of contact-making-drums; an actuating
handle disposed for oscillation about, different

axes to effect the independent rotation of the:

drums and means cooperating to effect the
rotation of both drums when the handle is os-
cillated about its axes in a predetel mined se-
quence.

4..In a controller, in combmatlon a plu-
rality of contact-making drums mounted to
oscillate about a common axis, an actuating

~handle disposed for oscillatory movement in

&0

" quence when the actuating handle is given a-

65

different planes and means cooperative to ef-
fect the rotation of the drums independently
upon the oscillation of the handle in different
planes and the operation of the drums in se-

continuous progresswe movement in a plu-
rality of planes.
5. In a controller, in comblnatlon a plu-

- A’ connection of the:

Since the ejection of the reversing:
lever occurs immediately after it is returned.

rality of contact-making drums mounted to

oscillate about a common axis, an actuating
handle disposed for oscillatory movement in

5

different planes, and means cooperative to:

effect the rotation of the drums independent-
ly upon the oscillation of the handle in dif-

70

ferent planes and the operation of the drums -

in sequence when the actuating handle is

given a continuous progressive movement. in.-

a plurality of planes and means automatical-
ly operable to return one of said drums toits

initial position when the handle is released..

6. In a controller, in combination, a rotat-
ably mounted . emergency contact- making
drum, an actuating handle disposed for oscil-
latorv mov ement and. translating means
adapted to utilize the oscillatory movement

of the-handle in any plane to operate S‘Ud:

emergency drum.
7. In a controller, in combmatlon, a rotat-

ably mounted drum, an actuating handle dis--
posed to oscillate about an axis at ucrht angles:

to the axis of the drum, a bell er anlc deosed
for operation by the handle adapted to oscil-
late the dium in one direction-about its axis
when the handle is actuated.

8. In a controller, in combination a rotat-:

ably mounted drum, an actuating:-handle dis-
posed tooscillate about an axisat 110ht angles
to the axes of the drum,a bell cr ank dlspo%d
for operation by the handle adapted to oscil-
late the drum in one direction-about its axis
when the handle is actuated, a resilient means
for oscillating the drum in the opposite: di-
rection when the handle is released.

9. In a.controller, in combination, a plu-

rality of drums disposed to-oscillate about a-
common axis; an actuating handle disposed-
to-oscillate about a phuahty of axes con-.

nected to one of the drums, thereby to effect
the oscillation of said drum as the handle is
oscillated ‘about one axis, a bell crank dis-

posed for operation by the handle adapted
to oscillate the other drum when the handle

is oscillated about its other axis.
10.-In a controller, in combination, a plu-

f‘tlltV of drums dlsposed to oscillate about a -
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commion axis, amactuating handle disposed to:

oscillate about a plur ahtv of axes connected

to-one of the drums to provide for the oscil-

lation of said drums, as the handle is oscil-

lated about one axis, a bell crank disposed

for operation by the handle adapted to oscil-
late the drum in one direction w hen the
handle is oscillated about its-other axis, and
resilient means for opposing the return of the
drum by said bell crank, said resilient means
being fmdapted to return the drum to its ini-

‘tial posmon when the handle is released.

11. In a controller, in combination a C‘lS—
ing, a reversing drum rotatably mounted in

the casing, a Lev adapted to engage the drum,

said casing having an opening therem for the
reception “of the key and to permit it to be
oscillated about the axis of the drum to rotate
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said drum, the walls defining said opening
being adapted to retain the key in engage-
ment with the drum when the drum is'in a
position other than neutral, and means co-
operative to eject the key from the casing
when the drum is in its neutral position.

12. Ina controller in combinationra-casing,
a reversing drum-rotatably mounted in the
casing,-a-key adapted to engage the drum,
thereby to provide means for the manipula-
tion of the drum, said casing having an open-
ing therein to permit the key to be projected
into engagement with the drum and slots ex-
tending laterally from said opening to permit
the oscillatory movement of said key about
the drum axis to effect the operation of the
darum, and means cooperative to eject the key
from the casing when the drum is set in its
neutral position. :

13. Ina controller, in combination, a casing
a reversing drum rotatably mounted in the
casing, a key adapted to engage the drum,
thereby to provide means for the manual op-
eration of the drum, said casing having an
opening therein to permit the key to be pro-
jected into engagement with the drum, and
slots extending laterally from said openina to
permit the oscillatory movement cf said key
about the drum axis to effect the operation of
the drum, and means cooperative to eject the
key from the casing when the drum is set in
its neutral position, the walls defining said
slots being adapted for use as guides and o
retain the key in engagement with the drum
during the operation of the latter.

14. In a controller in combination, a main
drum and an emergency drum disposed for
oscillatory movement about a common axis,
a rod disposed for reciprocatory movement
longitudinally of said drums, means actuated
by said rod to effect an oscillatory movement
of the reversing drum, forward from its “off”
position, and foot operated means cooperative
with said rod to retain the emergency drum in
its forward position. S

15. In a controller, in combination, a main
drum and an emergency drum disposed for
oscillatory movement about a comumon axis,
2 rod disposed for reciprocatory movement
longitudinally of said drums, mesans actnated

1,686,033

by said rod to effect an oscillatory movement

of the emergency drum, forward from its

“off” position, a oot operated member coop-
erative with said rod to retain the.emevgency
drum in its “forward™position, and means

__carried by The main drum adapted to restrict

the actuation of said foot operated member.

16. In a controller, in combination, a cas-
ing, a main drum and an emergency drum ro-
tatably disposed In said casing to oscillate
about a common axis, means tending to retain
the emergency drum in its off position, a rod
disposed for reciprocatory movement longi-
tudinally of the drums, controlling mecha-
nism actuated by said rod for converting the
reciprocatory movement of the rod to rotary
motion to oscillate the emergency drum for-
ward from its “off” position, and a treadle
cooperative with the rod to retain the emer-
gency drum in its forward position.

17. In a controller, in combination, a cas-
ing; a main drum and an emergency dram ro-
tatably disposed in said casing to oscillate

about 2 common axis, means tending to retain

the emergency drum in its off position, a rod
disposed for reciprocatory movement longi-
tudinally of the drums; translating mecha-
nism actuated by said rod for converting the
reciprocatory movement of the rod to rotary
motion to oscillate the emergency drum for-
ward from its “off” position, a treadle co-
operative with the rod to retain the emergency
drum in its forward position, and means car-
ried by said main drum to restrict the opera-
tion of the treadle.

18. In a controller; in combination, a cas-
ing, areversing drum and an emergency drum
rotatably mounted in the casing, a key adapt-
ed to engage the reversing drum to provide
for its manual operation, means for actuating
the emergency drum, means for locking the
emergency drum against operation, means for
ejecting said key from the casing when the
reversing drum is in its “neutral” position,

said ejecting means being adapted to cooper--

ate with said locking meansto retain the emer-
gency drum in its “forward” position.

In testimony whereof, T have hereunto sub--

scribed my name this 8th day of Mayv, 1925, -
LYNN G. RILEY.
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