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- CIRCUIY CONTROLLING AND IMPULSE

o D SENDING DEVICE SR

‘Elmer O. Thompson, Grasmere, N. Y., assignor,
- by meshe assignments, to ‘Philco Radio and -
Television Corporation, “Philadelphia, Pa., a

o corporation of Delaware o

' , _1933, Serial No. 220,367 '
| , ~ 1Chims. (CL177—380) . R
' This invention relates to electrical circuit con-  control signal-generating apparatus provided by

S Alw;lica't'ionjémlﬂ

~ acter by means of which an impulse-generating ~ ing device; __ - S
~device may be conditioned for proper operation ~ Pig. 3 is an elevational view oi this device 1
pefore voltage impulses are applied to it, and the inverted position; S

more particularly, to & novel device of this char- ~ Fig. 2 is a rear face view of the imPulSG-ﬁeﬁd“—

et

- duration of a generated impulse may be con- Fig.41s a detail sectional view taken axially of

- trolled at the will of the operator. 'The inven- . ‘the central shaft; S

tion relates further to a novel ‘control signal- =~ Fig.0ls a detail view showing more clearly the

- gene_rating_appa;ratus-comprising a signal genera- 1o cooperative operation of certain parts ol the im- -
tor and a manually-operabie impulse-sending pulse-sending device; [
_device adapted to control the operation of the wig. 6 is a sectional view of the time-delay OF
generator. R retarding mechanism; o

.~ The invention is capable of general application  Figs. 7T and 8 are perspective views of certain

- but it is particularly applicable to a remote con- 15 elements of the device; = S

~ - trol system of the type disclosed and claimed in ~ Fig. 9 is a fragmentary view illustrating more
" the copending application of Milton L. Thomp- “clearly the operation of one of the switches;

~ son, Serial No. 220,356, filed July 20, 1938, where- - Fig. 10 is a perspective view of a porticn of the |
in the control signals from the generator are mechanism illustrating one of the principal
utilized to control the operation of a radio re- 20 reatures of the invention anid showing the entive
ceiver. . 7777 impulse-sending mechanism 1n phantom outline;
~ One object of the present invention is to pro- and S
- vide an impulse-sending device or mechanism  Fig. 1l 1s a_'_fragmenta,ry-sectional view illus-

- embodying novel means for delaying the sending  trating the same feature more clearly. |

- of impulses for a time interval sufficient to per- 25 Referring ijlrst' to Fig. 1 of the drawings, the
-mit the impulse-generating device to properly - ,-impulse—sendmg device 15 shown. at | and 1S ar-
condition itself for operation. = o ranged to control _the,-iope_ra,tlon_of a generator 2

" Another object of the invention is to pfdﬁr’idé ~ which, in the present instance, comprises a sim-

 an impulse-sending device which is adapted to . Dle vacuum tube oscillator.. The impulse sender

" initiate the conditioning of the impulse-generat- 50 Will be described presently. - o
ing device and which embodies novel means for - Referring to the generator 2, there 1s provided

~ permitting the generating device to become prop- a vacuum tube 3 and assocl ted circuits to con--
 erly conditioned for operation prior to the send- stitute a simple oscillator including the tuned cir-
" 4ng of impulses. et cuit'd,..__-'Ifhe.battery 5 supplies the voltages for
A further object of the invention is to provide 39 the filament and plate circuits of the tube, and it

. ovel control signal-generating apparatus of  will be noted that the filament circuit 15 con-.
" the character above mentioned, wherein the im~ - trolled by the switch contacts A of the impulse-
 pulse-sending device is adapted to initiate con-  sending device 1, while the plate circuit of’ the
ditioning of the generating device and embodies  oscillator tube IS controlled by the switch con-

" Lovel means for delaying the application of im- 40 tacts B of the impulse sender. Briefly, the im- -

pulses to the senerating device so as to permit ~ Dulse sender functions to operate the contacts B
the latter to become properly conditioned for intermittently, t0 thus intermittently close vne
operation prior to the seneration of control fl-a’t-i circuit '-Otf thz ?:Sglil?;or.- Bffdll Ci??fsﬁithe laf,—_
i3 L PLIeE M nerationl Ot U ter to- genera ccessive signal i ses. In
,'.‘?’ignﬁl- impulseS'und?r_the. control a,_ct_lpn ,P,f_“the 45 _ot?t:lef{?wgords, tlaleéimpul,Se fse-n%ierfi _.cgntrols the

| ;mpul_sg-—sendmg device. I, R application of voltage impulses from battery 5 to

A still further object -?f the _1_nver_1t1_0n-_.1s; to  the plate of tube 3, and In effect, the impulse -
- provide an impiilse-sending d?Vljfr"e.;emb’OdY{ﬂg sender sends control impulses to the generator 2
- novel manually-controllable means for varying o effect intermittent operation thereof. The im-
_the time duration of an impulse at the will of 50 pulse-controlling contacts B are maintained.

‘the operator. S e op_en,-howeve'r,'-to~'prevEnt'_.'opé'ra'tion of the oscil-

_Other objects and features of the invention  lator until after the filament circuit contacts A
 will be apparent hereinafter. - T __ha,ve'-b_een_closedl.-f_orf a time sufficient to enable
. In the accompanying drawings: . - .. the filament to reach its prop?e'r_"el_eCtrOn-"-_-Em:ission' -
- Pig. 1 is a diagrammatic {llustration of the 55 temperature. “This function is effected by 2




~ used, and the provision of

. condition the

 the

novel time-dslay mechanism embodied in the im-

pulse sender | as described hereinafter. In this

Inanner, 1t 1s assured that the generator will gen-
erate sighal impulses properly when the operation
of contacts B is commenced. ‘This feature en-
ables the generator to be maintained in inopera-
tive condition when the apparatus is not being
contacts A and their
operating means eliminates |
viding & separate switch for energizing the elec-
tron emission element of the oscillator tube.
further accordance with the invention, the -dura-
tion of certain signal Impulses

As stated above, the apparatus provided by
this invention may be employed in the radio
control system of the above-mentioned copending
application ,
Impulses of relatively long controllable duration
to control the volume level of g radio receiver,
while af the same time employing different num-
bers of short impulses to effect selective tuning
of the radio receiver. o | o
- Referring now to the other figures, and par-
ticularly Figs. 2 to 4. the Impulse-sending mechs -
- nism is generally similar to the 1Impulse sender
employed in telenhone systems, comprising g ro-
tatable finger-operated dial which functions to

closure of switch contacts to thus ‘generate g

the necessity of pro-

device for subsequent intermittent

T |
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able insulating disks aesignated generally by
numeral 18, and there are provided screw terw
minals {7 and 18 for the respective contact fin-
gers. The finger i3 has an aperture therein to
accommodatie an insulating pin 18 carried by the
other contact finger 4. In the absence of pres-
Suré upon the pin 19, the resiiience of the con-
tact fingers maintains the contacis A in engage-

~ment with one another but wihen pressure is ex-

10

| 20 and 21
A5 and are

20

which utilizes certain control signal

30

number of successive electrical impulses, the

- humber of impulsesydep-en'ding upon the opera-
tion of the dial in any particular Instance. Such
2 device is disclosed, for €Xample, in the United
States Patent to Alexander b. Keith, No. 1,279,-
392, granted Septembar 17, 1918, In the present
instance, there is provided the ‘usual stationary
support § and the usual perforated dial , Which
Is attached to
ed by the bearing 6a (see Fig. 4). A spring 9
Surrounds shaft 8 and has one end anchored to
stationary support at Sa and its -other end
secured to the shait, so that the sSpring normally
maintains the shaft and dial in normal rest posi-
tion and resists rotation thereof.
ventional Impulse sendsr, when the dial is ro-

~ tated, energy.is stored in the spring ‘8 and, when
~ the dial is released, this

energy is expended to re-
- turn the shaft and gia] to their normal rest po-
sitions. During this return movement, the shaft
10 is rotated to effect the intermittent operation

of the impulse~-sending contacts B, as described

hereinafter. A gear 8a is rotatably mounted on
kearing §a (see Fig. 4) and meshes with a pinion
~ on shaft 19, as shown in PFig. 10. 'The gear 8q
has ratchet teeth 85 which ‘cocperate with g
-Pawl la carried by the dial to effect rotation of
gear &a only during return movement of shaft
¢ and the dial. The gear ‘wheel ‘{da which is
mounted on shaft 19 operates a worm ‘f1 ‘to drive
a speed governor {2, the function ‘of which is
to maintain the movement of the shaft 9 at
a uniform slow rate so that the impulses
uniformly timed. The mechanism described
- thus far i3 largely conventional snd 1s generally
similar ‘to that disclosed in the Keith patent
above mentioned. -~ =
| The contacts A brovided on the present: device
- are carried by spring fingers 13-and 4 which are
secured to a bracket 15 mounted on-the support
8. The spring fingers are insulated from one
~ another and from the bracket by means of -suit-

AS 1n the con-

30

40

a central shaft 8 rotatably support-

60

-hated generally by numera] 22, T

- other end of

25 counter-clockwise, "as viewed in the

erted upon the pin 19, the contacts are opened,

as will be apparent.

- The contacts B are carried Ry spring fingers
which are also mounted upon bracket
insulated from one another and from
the bracket by means of insulating disks desig-~
nere are also
23 and 24 for the re-

and 21. The contact

provided screw termingls
spective contact fingers 20

- linger 21 is extended beyond the contacts B and

1ts end is bent to form a cam follower 25, the
burpose -0f ‘which will appear presently. In the
absence of pressure upon the cam follower 25, the

- resllience of the contact fingers 28 and 21 main-

tains the -contacts B in engagement with one
-another. |

- An arm or lever 26 is pivoted at-one end about
Screw 21 on a post 28 extending from support &.
The other end of this arm is pivotally connected
at 29 to the movable part 28 of a, dash~pot mech-
anism. In the specific ‘device shown, the part
38 comprises a, cylinder, as shown more clearly
In Fig. 6, slidably arranged on another cylinder
82 in telescopic fashion, the latter cylinder being
held by a transverse pin 33 on a mounting post
34 'which, in turn, is secured to a bracket 35 at-
tached to the support 6. The ends of the cyi-
inders 38 and 32 nearest the pivot 28 are closed
to form an air chamber 3§ (see Fig. 6). The
cylinder 30 has a small opening 37 adjacent its
end, which opening is closed by a small cap or
cover 38 normally held against the opening by
the spring arm 39 on which it is mounted. It
will be seen, therefore, that when the cylinder 29
is moved 'downward, as viewed in Figs. 2 and 6
the air within the diminished space 36 will be

- forced out through the vilve 31, 38 and when

the cylinder 39 1s-subsequently .moved in the op-
pbosite direction, the low .air pressure within the
Space 36 will retard the movement of the cylinder
30 until the partial vacuum within space 85 has
been destroyed by .the ingress of air between the
cylinder walls. o " |

~ As clearly shown in Fig. 2, & sSpring 48 has one
end attached to the arm or lever 29, while the
this spring is anchoreg 0y a lug
on ‘the adjustable yoke 4i ‘which is carried by
‘bracket 5. This 8pring tends to rotate the arm
_ figure,
about its pivot .27. ‘Therefore, when the arm 25
1s rotated clockwise, moving cylinder 39 down-

- ward, -as viewed in Fig. 2, the spring-44 is placed

~ counter-clockwise -against the retarding e

65

will be

70

lar 42q (see Figs.

under tension and tends to rotate the arm 2%
Tect;

of the dash-pot mechanism above described.

On the end of shaft 8, there is provided g col.
¢ and 7) having opposed lugs
on which there is mounted an adjustable arm 42
which is held by a screw and washer. The arm
42 carries a pin 43 which cooperates with g fin-

ger 44 pivotally mounted on the arm 26 at 45 ad-
-Jacent the shoulder 4§ of the arm  26.

AS shown
more clearly in Fig. 5, g small spring 47 has one
€na anchored to the arm:25.at 28 and is wrapped
about a pin 49 on the.arm 2§ and the ‘other end

78 - of this spring engages the finger -44 urging it in
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a clockwise direction, as viewed in the fizure.

- The finger 44 is recessed to provide a shoulder

90 on which the pin 43 may seat and the end of

Iinger 44 is formed to provide a projection or

- nose 8. S
- The shaft 8 also carries a switch actuating
‘member 52 (see Figs. 4 and 8) ‘wWhose end is

- formed to provide a projection or lug 52¢ which =

is adapted to cam the Insulating pin 19, as de-
~ scribed hereinafter, to actuate the switch A,

- On the shaft 10, there is mounted an insulat-
~Ing cam 93 which is adapted to actuate the cam

“there is also mounted on the shaft 10 a ring or

or fingers 55 which are adapted to cooperate

* with the shoulder 46 on cam 26 in the manner
- hereinaiter set forth. A spring finger 56 has

one end anchored to the support 6 at 5T ~while
its other end engages the cam 53. The free end

3

~ of arm 26 (see Fig. 5), The rotation of shatt
- 10 and cam 53 is, therefore, interrupted before
& low portion of the cam has engaged the cam

o3

follower 25, and the switch contacts B are main-
tained open, When the vacuum effect of the

- -dash-pot mechanism has diminished sufficiently
Lo permit the spring 40 to rotate arm 26 clock-

10

releases the finger 55 and permits the shaft |0
and cam 93 to rotate under the influence of

. Spring 8 until the parts are returned to their
| | ~ normal positions shown in Fig. 2. During this
lollower 25 and thus actuate the switch B, as  re
- will be described presently. Adjacent the cam,. .

~ collar 54 having diametrically spaced projections

return movement, the cam 53 actuates the fol-

lower 25 to intermittently close the switch con-

tacts B, as indicated in Fig. 9. The time delay
provided by the dash-pot mechanism thus pre-

- vents operation of the generator 2 until the fila-

- ment of tube 3 has been heated for a time suffi-

- clent to raise it to Its. emission temperature.

20

of the spring finger 56 is shaped to conform

to the low portions of cam 53 so that it tends

- to maintain the cam in the position shownin .

_Considering the operation of the mechanism

The switch contacts B are then caused to close

Intermittently to cause the oscillator to generate

successive signal impulses.

It will be noted that the oberation' of the de-

 vice may be varied by adjusting the arm 42 and

~thus far described, normally, with the shaft 8

‘and the dial 7 in rest position, the parts are dis-

- posed as shown in Fig. 2 with the switch con-
- tacts A and B open. Therefore, as may be seen

5 also by adjusting the yoke 41 since the arm 42
‘serves as an operating link to actuate arm 26

during the time that pin 43'is seated on shoul-

- der 50. The amount that arm 26 is moved about

{rom Fig. 1, the generator 2 is normally inop-

erative.. Suppose now that it is desired to gen-

‘erate a certain number of impulses which will

be determined by the operation of the dial; that
- 18 to say, each finger aperture in the dial will
- correspond to a certain number of impulses and,
In order to generate a desired number of im-

pulses, the dial will be operated by inserting _
the finger in the corresponding finger aperture

‘and rotating the dial until the operator’s fin-

. ger engages a stop 63 (see Fig. 10), as in the
‘ordinary telephone impulse sender. When the

- dial is rotated, the shaft 8 is caused to rotate

- counterclockwise, as viewed in Fig. 2, and the

cam projection 5 2a, which - normally maintains
the switch contacts A open, Immediately releases

5 adjustment of yoke 4| _
-Spring 40 and, therefore, varies the force tend-

its pivot may be varied by adjusting arm 42.
The adjustment of this arm- also varies the time
interval before the projection 5 strikes the ad-
jacent collar 42¢ on shaft 8 and, therefore,
varies the point in the operating eyele at which
the pin 43 disengages from shoulder 50. The
| -varies the tension of

~ ing to rotate the arm against the action of the
- delay mechanism. Begring in mind that the fin-

- ger dial is rotated different angular amounts,

40

it is desired to send, the arm 42 and the yoke
41 should be so adjusted that the pin 43 will dis-
‘engage itself from shoulder 50 when the dial is

depending upon the number of impulses which

~actuated by means of any one of its finger holes

45

the insulating pin 19 (see Fig. 5), permitting

~ the contacts A to close.  Thus, the filament cir-

cuit of the oscillator tube shown in Fig, 1 will

- be closed immediately, causing the filament to

50

be heated by the current flowing therethrough.

During the initial movement of arm 42, the pin
43 remains seated on the shoulder 50 of the piv-
oted finger 44, since the spring 471 causes the
finger 44 to follow the pin. At the same time,

' the pin pressing upon shoulder 50 moves arm

bb

26 clockwise about its pivot, through the me-
dium of finger 44, against the restraining action
- of spring 40. Thus, the cylinder 30 of the dash-

~ pot mechanism is moved downward as viewed in

60

- Figs. 2 and 5, expending the air from the dash-

- bot chamber 36 and creating the vacuum there-

stance. o -
- As . mentioned previously, a further feature

and the shoulder 46 of arm 26 acts as a stop

to interrupt rotation of shaft 18 in each in-

of the present invention resides in the provision

of novel means for controlling the duration of

certain signal Impulses generated by the gener-

ating device 2. .The mechanism provided for this

purpose 1s shown in Figs. 10 and 11, wherein the
dial impulse sender is shown in upright position
In dot-and-dash perspective. Only so much of
the mechanism as is necessary to illustrate and
describe this further feature of the invention is
shown in these figures. On the plate 58 of the
dial there is provided a laterally turned arm 589,
A detent member 60 extends through an open-
ing in the bottom of the casing 6 so that it may

- _rock on its shoulders 80a to move into or out

in, as above described. When the nose 51 of

- finger 44 strikes the adjacent collar 42 on shaft
- 8, as shown by the 'dot—_and—da‘shf_illustra,_tion in
~ Fig. b, the finger 44 is no longer able to follow

= the pin 43 and the pin rides”.off_.' the shoulder
- 90, thus releasing the arm 26. The dash-pot
- mechanism, however, prevents arm 26 from be-

ing moved immediately by spring 40.

- of the path of the arm 59. A leaf spring 62 en-

- gages the detent member 60 and normally main- -

85

70

~ When the dial is released, the shaft 10 1'0:?

- tates in a counter-clockwise direction, as viewed

~in Fig. 2, and one of the fingers 55 abuts against

 the shoulder 46, which has been moved int the

e path of fingers 65 by the downward movement T8

‘tains its end 61 out of the path of arm 59. A

depressible bar 64 is carried by pin 65 which, in
turn, is attached to the outer extending end of
detent member 60, When the bar 64 is de-
pressed, the detent member 60 is rocked against

‘the restraining action of spring 62 to bring the
. end 61 into the path of the end 939 of the rotat-

able plate 58. The operator ususlly employs the
‘index finger of either hand to operate the dial
and, when the finger strikes the finger stop 63,
the bar 64 may be depressed by means of the
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thumb. It is important to note that the bar
may- be. depressed by the thumb or a finger of
either hand so that the device:is readily useable
by left-handed perscns as well as right-handed
perscns.. A L

When it is desited: to generate impulses.of uni-
form. short duration,. the bar 64 is not depressed
and the device is operated andifunctions.as above
described to generate the short impulses. . When
it is. desired, however, to generale a pulse. of

longer controllable duration, the bar 64 is de-

10

pressed: when the finger strikes the finger stop

63. as above mentioned. It will be apparent that

the aneular position of arm 59 will determine
the point in the operating cycle at which the
rotation of shaft 1§ is interrupted and will de-
termine which of the successive impulses may
be prolonged by depressing the bar 84 For ex-
ample; the arm $3 may be SO disposed angularly
that it interrupts the rotation of shaft {0 when

the switch contacts B have closed to send the
" last one of the several impulses. It will be
apparent, of course, that in such case the num-
ber of short. impulses shead of the prolonged
impulse will be determined by the number of
impulses which are sent, or, in other words, by
the particular finger hole of the dial which 1s
used. Thus, if the dial contains nine finger
holes, by means of which any number of im-
pulses from two to ten may be sent and if the
bar 64 were depressed in each instance, dialing
the lowest number of impulses would cause a

single short impulse followed by the long impulse,

dialing the next larger numbper of impulses would
cause two short impulses followed by the long
“impulse, and so on. In any Case, as long as the
bar 64 is maintained in depressed position, the
last impulse of the series will continue until the
bar is released, at which time the detent member
89 releases arm 58 and allows the mechanism
to move to the rest position.. | o
While the present invention is not concerned
with the use to which it may be desired to put
the device, it might be mentioned that in the
said copending spplication the volume level of
the remotely controlled radio receiver is con-
trolled by sending either a short pulse followed
by a long pulse or two short pulses followed by
" a long pulse. The short pulse or pulses deter-
mine the direction of variation of the. volume
control while the long pulse determines the
amount of variation. Such use Is illustrative
of the uses to which the present device may be
applied. | | - |
~ While the apparatus provided by the invention
" is. particularly adapted for use in the sysiem
of the copending application as above mentioned,
it ig not- limited to such use and may be used
in any instance where it may ‘be employed to
advantage. Moreover, although the generating
device 2 of the apparatus-illustrated is also the

receiver of impulses from the impulse-sending

doevice. it- will be understood that the impulse
sender may be used in combination. with any
other form of impulse-receiving device whose
operation is to. be controlled by the impulse-
sending. device. - | -
Although. a single preferred form. of the appa-
- ratus has been i_llustmted..a,md.deserib.edh for the
purpose of diselosure, ib will be understood. that
various modifications may be made. without de-
parting from the scope of the invention. - |
- Iclaim: | - - o
1. In an impulse sending deviee, normally dis-
engaged contacts cperable to send. successive im-

15

20)

29

30

40

45

o0

53

60

65

19
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pulses of short duration, means including an
energy-storing element ior operating said con-
tacts, manually-operable means IOr storing en-
ergy in said element, to thereby effect operation
of said contacts, and manual means operable at
will to temporarily interrupt the cperation ot
said contacts when they are in engagement, to
thereby prolong the duration of one of the im-
pulses. .

9 In an impulse sending device, a- pair of nor-
mally open switch contacts ior sending successive
impulses of short duration, a rotatable shaft, a
cam on said shaft constructed and arranged to
close and open said contacts intermitiently,
means including a spring for rotaling said shaft,
manually-operable means Ior storing energy in
said soring, and manual means for temporarily
interrupting the rotation of said shaft when said
contacts are in closed position, to thereby pro-
long the duratien of one of the impulses. |
- 3. In a device for controllably generating elec-
trical signal energy, means for generating signal
energy, means including a pair of normally open
switch contacts for controlling the operation of
said generating means, a rotatable shafy, a cam
on said shaft arranged to open and close sald
contacts to effect intermittent operation of sald
generating means, to thereby effect generation
of signal impulses, means. including a spring for
rotating said shaft when energy is stored in the
spring, manually-operable means for storing en-

ergy in sald spring, and manually-controliable

megns for stopping rotation of said shaft when
<aid contacts are in closed position, to thereby
effect ceneration of a signal impulse of relatively
great duration. " |

‘4, In a device for controllably generating elec-
trical signal energy, means for generating signal
energy, means including a pair of normally open
switch contacts for controlling the operation of
said generating means, a rotatable shaft, a cam
on said shaft arranged to open and close said
contacts to effect intermittent operation of sald
cenerating means, to thereby efiect generation
of signal impulses, means including a spring ior

rotating said shaft when energy is stored in the

spring, manually-operable means for storing en-
erey in said spring, and manually-controllable
means including a depressible member for stop-
ring rotation of said shaft when said contacts
are in closed: position, to thereby efiect genera-
tion of a signal impulse of relatively great dura-
tion. |

5 In an impulse sending device, circuit- mak-
ing and breaking means for sending successive
impulses of short duration, means including an
energy-storing element for operating said first
means, a finger operable dial for sioring energy
in. said element to send different numbers of
impulses, a stationary finger stop arranged co-
_operatively_ with said. dial,. and means operable
ot will to temporarily interrupt the operation of
said frst-mentioried means when the latter is in
impulse-sending position, to thereby prolong the
duration of one.of the impulses, said last-recited
megns including a. depressible member arranged
for convenient operation when the operator’s fin-
ger engages said stop.
6. In an impulse sending device, circuit mak-
ing and breaking means. for sending successive
impulses of short duration, means including an
energy-storing element. for operating said. first
means, manually movable means for storing en-
ergy. in. said element to send different- numbers
of impulses, & projecting element on. said mov- -
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able moans a detent member movable mto or

- out of the path of said projecting element, means f

for maintaining said detent member normally -

‘out of the path of said projecting element, and

manually operable means for moving said detent
~ member into the path of said projecting element .
to temporarily interrupt the. operation of -said
first-mentioned means when the latter is in im-

pulse-sending position, to thereby prolong the .'
10

durat}.on of one of the impulses.

D

7. In an impulse sending device, circuit mak-
~ing and breaking means for sending successive

impulses of short duration, means including an

energy-stormg element for operatmg sald first
means, a finger operable dial for storing energy

_in said element to send different numbers of
- impulses, stop means movable with said dial, and

manually operablo stop means movable from an
mopomtwe position into cooperative relation

‘with said first stop means to temporarily inter-
~ “rupt the operation of said first-mentioned means
"~ when the latter is in impulse-sending position,
to thereby prolong the duration of one of the
-1mpulses -

 ELMER O. THOMPSON.
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