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UNITED STATES PATENT OFFICE 
2,453,252 

TUNING CONTRO, MECHANISM FOR RADIO 
RECEIVERS 

William Edward Newman, Chicago, Ill., assignor 
to Radio Corporation of America, a corporation 
of Delaware 

Application December 5, 1944, Serial No. 566,666 
(C. 250-40) 8 Clains. 

This invention relates in general to tuning con 
trol mechanism for radio receivers, and more 
particularly to control mechanism for effecting 
in a sequential manner the automatic adjustment 
of the tuning device of a radio receiver to a plu 
rality of transmitted carrier waves having a sig 
nal strength above a predetermined minimum. 

In control Systems of this general type an elec 
tric motor is utilized to effect the tuning, the 
motor being set into operation by manually actu 
ated means and rendered inoperative automati 
cally when the receiver has been tuned to the 
carrier Wave of a broadcasting station received 
with sufficient strength. 

It is one of the objects of the present inven 
tion to provide a high degree of tuning accuracy 
in a control System of the type mentioned wherein 
there is utilized a high ratio gearing between the 
tuning element and the station selector means. 
A further object of the invention is to provide 

a combination scanning and hunting type of se 
lector which permits of effecting in the first in 
Stance a rough adjustment of the receiver to a 
station of sufficient signal strength followed by 
an accurate adjustment of the receiver tuning 
neas. 

A Still further object of the invention is to 
provide in combination with an adjustable tuning 
device of a radio receiver tunable through a cer 
tain frequency range, a reversible electric motor, 
means operable in response to manual control for 
energizing the motor to actuate the tuning de 
vice in a manner such that it is permitted to scan 
Said frequency range for a signal wave having an 
amplitude above a predetermined minimum, and 
means operable upon reception of such signal 
carrier wave for discontinuing the scanning op 
eration and effecting operation of the motor in 
a manner such that the tuning device is permitted 
to hunt for said received carrier wave prior to 
final adjustment of said tuning device to said 
carrier wave. 
A more specific object is to provide a control 

mechanism for effecting the automatic adjust. 
ment of the tuning device of a radio receiver to 
a transmitted signal carrier wave having an am 
plitude above a predetermined minimum, which 
includes a reversible electric motor for actuating 
the tuning device, a rotary member movable with 
the turning device carrying a pair of commutator : 
SSgments separated by an insulating gap or dead 
Spot for determining the direction of motor op 
eration, means for actuating said member from 
thr Incirl", a contact, in cooperatively related 
with said rotary member, means for effecting ro 
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tation of the segment carrying member and con 
tact pin in unison, means in response to a signal 
carrier wave having an amplitude above said pre 
determined minimum for stopping the contact pin 
in a radial position corresponding to said carrier 
wave, and means for effecting closure of the 
motor circuit through the contact pin and One or 
the other of the commutator segments to cause 
continued operation of the motor in the corre 
sponding direction until the dead spot between 
segments contacts the contact pin at which time 
the motor Will be deemergized to stop the tuning 
device. 
The novel features characteristic of my inven 

tion are set forth with particularity in the ap 
pended claims. The invention itself, however, 
both as to its construction and mode of Opera 
tion together with further objects and advan 
tages thereof, will best be understood by refer 
ence to the following description taken in con 
nection with the accompanying drawings, in 
which: 

Fig. 1 is a view, partly in section, disclosing 
schematically the control mechanism according 
to one form of the invention; 

Fig. 2 is a cross-sectional view taken on the line 
2-2 of Fig. 1; 

Fig. 3 is a partial view of Fig. 1 showing the 
condition of the apparatus when operating as a 
Scanning type of tuner; 

Fig. 4 is a view similar to Fig. 3 showing the 
Condition of the apparatus. When operating as a 
hunting type of tuner; 

Fig. 5 is a modified form of the invention; and 
Fig. 6 is an end view of Fig. 5. 
In accordance with the invention, the station 

Selector means of the control mechanism consists 
Of a motor-actuated two-segment commutator 
Separated by a dead spot or insulating gap which 
upon arriving in contact with a single contact, 
adjustably positioned in reference to the station 
carrier to be received, stops the hunting opera 
tion of the motor. The motor is of the reversible 
type having its field windings connected to the 
two segments of the commutator in the conven 
tional manner. The selector contact and com 
mutator both rotate together when the selector 
is scanning or running from one station to the 
next, but when a station carrier is found by the 
tuning element the selector contact is locked in 
Criticit. Aid the Corniator aid tuning ele 

ment continue in their original direction of ro 
tation due to inertia. Eventually they stop and 
then reverse their direction of rotation due to 
the motor torque being reversed. The moment 
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the signal carrier is found by the tuning element, 
the selector contact locks itself to a fixed part of 
the mechanism and becomes a "marker' or ref 
erence point to which the selector finally connes 
to rest. The contact is carried by a rotatable arm 
of low mass so that it has practically no over 
travel and will therefore stop almost instantly 
whereas the tuning element and the commuta 
tor have in comparison a much greater mass. 

Briefly, the device functions as a scanning type 
of selector When running from One station to the 
next, having a motor reversing means at each limit 
of the tuning stroke, and is automatically con 
verted to a hunting type of selector when the 
tuning element arrives at a station carrier of Suffi 
cient strength. With the use of this principle Only 
one contact point, is required for stopping at any 
angular position, since the contact point and the 
commutator rotate together until the tWO are 
separated by the incoming signal. It is possible, 
therefore, to obtain extreme accuracy in the stop 
ping positions of the tuning element by gearing 
down. So that the Selector nakes thousands of 
revolutions to One revolution of the turning ele 
ment. 

Referring now to the drawings, and more 
particularly to Figs. 1 and 2, there is shown at 

the tuning device of a radio receiver repre 
sented as a conventional type of rotary variable 
condenser, suitably supported from a bracket 
mounted on a support 2 which may be the receiv 
er chassis. On the shaft 3 of the rotary ele 
ment of the tuning device is mounted a Worm 
Wheel A Which meshes With a worn 5 formed 
at One end of a motor-driven shaft 6. The shaft 
is journalled in a bearing 7 carried by a bracket 
8 also affixed to the receiver chassis 2. Affixed 

to the shaft 6 is a friction. Wheel 9 which is 
adapted to be driven by a second fiction wheel 
2 mounted on a shaft 2 of an electric motor in 
dicated generally at 22. 
The notor is of the reversible type being pro 

vided with an armature 23 to which the driving 
shaft 2 is attached and with a pair of field wind 
ings 24 and 25. The armature is capable of slight 
axial movement, being constrained, by spring 
means not shown, to assume the non-driving posi 
tion shown in Fig. 1. Upon the motor becoming 
energized, the armature is thrust outwardly in 
an axial direction in opposition to the Spring 
means to effect the coupling or driving relation be 
tween the driving wheel 20 and the driven wheel 
9, 
The common terminal of the motor field Wind 

ings 24 and 25 is connected by way of a conductor 
25 to one side of a source of power 27 which is 
constituted by a step-down transformer for step 
ping down the 110 volts available at the house 
current power supply mains to about 24 volts 
necessary for operating the motor. The other 
side of the power source (transformer Secondary) 
is connected through a conductor 23 to a movable 
contact 29 of a switch 30, to be described later. 
The opposite terminals of Windings 24 and 25 are 
connected, respectively, by way of conductors 3 
and 32 to fixed contacts 33 and 34 of a motor re 
versing switch 35. The moveable element, of this 
Switch is in the form of a blade 36 which is cen 
trally pivoted at 37 and is provided with an oper 
atting lever 38 disposed in the path of travel of a 
pair of pins 39 and 4G affixed to the side of worm 
wheel A. The pins are Spaced apart 180° to cor 
respond with the two limiting positions of the 
tuning device. 

In the position shown in Fig. the tuning de-. 
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vice has just reached one of its limits (the mini 
mlin capacity position) whereat Switch blade 
33 is snapped into the position shown, by action 
of pi. 38 against lever 38. This closes the motor 
circuit through the field winding 25 which causes 
the notor to operate in the reverse direction, 
that is in the direction opposite to that which 
moved the tuning device to the minimum capacity 
position. The motor will so operate until the tun 
ing condenser is moved to its other limit (the max 
imum capacity position) whereat switch blade 36 
is Snapped into its other position by action of pin. 
A2 against lever 38. This closes the notor circuit 
through the other field winding 24 which causes 
the motor to again reverse its direction of Opera 
tion. The back-and-forth movement of the tun 
ing device between minimum and maximum ca 
pacity positions brought about by the motor when 
under control of the reversing switch 35 Will here 
inafter be referred to as the 'scanning' operation. 

Affixed to the motor-diriven tuning shaft 6 at 
the right, is a drum member 44 provided with a 
flange 43 to which there is attached a plate 43. 
Carried by this plate is a strip of insulation 44 to 
which there is attached a pair of commutator 
segments 5 and 46 separated by a narroW gap 
or dead spot, 4. An insulating sleeve 48 is pro 
vided on the outer surface of the drum and carried 
on the sleeve are a plurality of collector rings 49, 
58, 5 and 52. Rings 49 and 5 are electrically 
connected, respectively, to commutator segments 
45 and 46, and rings 5 and 52 are electrically con 
nected to the opposite terminals of a solenoid 53 
contained within and adapted to rotate With the 
drum 4. Each ring has associated with it a con 
tact brush, these being shown respectively at 54, 
55, 56 and 37, suitably supported on an insulating 
block 53 carried on a bracket 59. Contact brushes 
54 and 55 are connected respectively to the Un 
common terminals of the motor field windingS 25 
and 24 by way of conductors 60 and 6', and con 
tact brushes 56 and 5 have connected to them, 
respectively, a conductor 6 which leads to the -B 
terminal, and a conductor 62 which leads to the 

r |-B terminal of the receiverpower supply through 
a solenoid-controlled armature, later to be de 
Scribed. 
A bracket, 63 mounted on the receiver chassis 2 

has its upper part 63' offset slightly toward plate 
43 to present, a surface in parallel relation there 
with. Formed integral with bracket part 63' or 
otherwise attached thereto is a bushing 64 which 
serves as a bearing for an axially shiftable and 
rotatable shaft 65, disposed in axial relation with 
reference to shaft 6. The left end of shaft 65 
carries a plunger 66 which in the deemergized State 
of solenoid 4 extends partly into the drum in 
the manner shown in Fig. 1. The shaft 65 also 
carries to the right of the plunger a contact arm 
62 which is provided on its opposite faces, in Coll 
centric relation with the plunger, with annular 
layers 68 and 69 of friction material, such as rub 
ber. In the position shown for contact arm 3 
the friction layer 69 is in contact relation With the 
side of bracket part 63' facing it, shaft 65 and con 
tact, arm 67 being urged to that position by means 
of an expansion spring 70 disposed between a pair 
of washers and 72. The latter is keyed to move. 
with the shaft while the former always remains in 
fixed position in contact with the end of bushing 
64. With shaft 65 and arm 6 axially shifted to 
the left, due to energization of solenoid 4, the 
friction layer 68 on the opposite side of the arm 
is forced into contact relation with the rotary 
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drum plate 43. As a consequence contact arm 67 
is caused to be rotated along with drum 4f. 

Contact arm 67 has affixed to it an insulating 
member 73 which carries a contact pin T4. In 
Order that contact may be had between the pin 
and the commutator 45-47 at all times regardless 
of the axial position of the contact arm, the 
shank 75 of the pin is slidably mounted with a 
bushing 76 carried by member 73 and a coil spring 

is disposed between the flange of the bushing 
and the pin head 8. 
A flexible conductor 79 is connected between 

the contact pin and a collector ring 80 insulatingly 
mounted on the bushing 64. A brush contact 8-f 
Suitably Supported on an insulating bracket 82 and 
arranged to contact with ring 80 is connected by 
Way Of a conductor 83, and a resistor 84 to a fixed 
contact 85 of the switch 30. A second fixed con 
tact 86 of the switch 30 is connected by way of 
a conductor 87 to the center contact 88 of motor 
reversing switch 35 which is electrically con 
nected to the pivoted Switch blade 36. Switch 
30 is supported from the chassis 2 by a bracket 
89 and is so positioned that its center flexible 
contact 29 is disposed adjacent to and in the : 
path of an insulating member 90 carried at the 
end of shaft 65, the position of switch contact 29 
being determined by the axial position of the 
shaft 65. 
At 9 is shown a control tube which may con- : 

stitute one of the radio frequency or intermediate 
frequency stages of the radio receiver to be con 
trolled or a separate tube which is arranged to 
have impressed on its input electrodes a portion 
of the received signal, energy. A solenoid 92 is 3 
connected in the plate circuit of tube 9, that is, 
between the plate electrode of the tube and the 
'B terminal of the receiver power supply. The 
armature 93 is also connected to the B-terminal 
and is arranged by Spring means '94 to assume 
the normal position shown, that is, away from 
a fixed contact 95 to which conductor 62 is con 
nected. For initiating operation of the control 
mechanism, there is connected between the plate 
side of the Solenoid 92 and the -B terminal or 
ground a manual station selector switch or push 
button 96. 
The control mechanism above described oper 

ates in the following manner: For tuning in a 
station all that need be done by the operator is 
to actuate push-button 96. This completes a cir 
cuit through solenoid 92 as follows: from --B, 
solenoid 92, closed switch '96, to -B or ground. 
As a result armature 93 will be pulled over to 
contact 95 in opposition to spring 94 to close a 
circuit through solenoid 53 as follows: from --B, 
armature 93, contact:95, conductor 62, brush con 
tact 57, collector ring 52, solenoid 53, collector 
ring 5, brush contact 56, conductor 6f, to -B 
or ground. Sufficient current will then flow 
through Solenoid 53 to pull the plunger 66 and 
the shaft:65 to the left in opposition to spring 70. 
This movement locks contact arm 67 to the face 
of drum plate 43 and permits flexible contact 29 
of switch 30 to fall against contact 86, causing 
closure of the motor circuit through one or the 
other of the field windings 24, 25 depending upon 
the position of blade 36 of motor reversing switch 
35. This condition of the mechanism for carry 
ing out the 'scanning' operation is shown di 
agrammatically in Fig. 3, the motor actuating 
the tuner O between its two limiting positions 
in order to Scan the frequency range of the re 
ceiver. During the scanning operation com 
mutator-44-47 and contact pin 74 will rotate in 
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unison but due to the axial movement of shaft 
65 contacts 29 and 85 which provide continuity 
from the contact pinto the motor are broken. 
The motor having started rotating, the station 
Selector button 96 may be released but the sole 
noid remains energized due to the flow of "cur 
rent in the plate circuit of control tube 9 and 
Will continue to be energized as long as the tuner 
is not tuned to a carrier wave of requisite signal 
strength. 
When, however, the tuner is actuated to a posi 

tion where the receiver is tuned to a station car 
rier of predetermined strength the plate cur 
rent through control tube 9 will be reduced Sufi 
ciently to cause release of plunger 66 and, in 
cidentally, contact arm 67 which, due to action 
of Spring 10 is forced against the face of bracket 
part 63', arm 67 remaining fixed in a radial di 
rection as determined by the point of release. 
The commutator 45-47, however, continues in its 
original direction of rotation due to inertia. 
Switch contacts 29 and 85 are now closed by rea 
Son of the return of shaft 65 to the right, so that 
contact pin 74 on one or the other of commutator 
Segnents 45, 46 provides continuity for the motor 
circuit. This condition of the mechanism for 
carrying out the "hunting' operation is shown 
diagrammatically in Fig. 4, the motor driving the 
commutator back and forth until its gap 47 
coincides with contact pin 74 when the motor cir 
cuit is broken, deemergizing the motor and caus 
ing the tuner 10 to stop at the tuned-in position 
at which the receiver is adjusted to the carrier 
Wave having a signal strength of predetermined 
value. 
During the hunting operation the commutator 

gap passes the contact pin several times, the com 
mutator coming to rest when the energy due to 
inertia is used up. In order to reduce the motor 
Speed and therefore the number of back and forth 
In Ovements of the commutator during the hunt 
ing operation, the resistor 84 is connected in se 
ries with the motor circuit. The motor-reversing 
SWitch 35, it will be noted, is not included in the 
motor circuit when the commutator is hunting 
Since switch 3 is open at its contacts 29, 86. 

After a station is tuned-in in the manner de 
Scribed, the next station in sequence of requisite 
Signal strength can be tuned-in by actuating the 
station selector button anew. 

It will be seen therefore from the description 
given above that by reason of the instantaneous 
Setting of the low mass contact arm in response 
to a predetermined Signal and by reason also of 
the high ratio gear reduction between the com 
mutator, and the tuning element there is secured 
a high degree. Of tuning accuracy. 
A modified form of the invention is disclosed in 

Figs. 5-and-6 in which the positions of the contact 
pin 74 and the commutator 45-4 are transposed, 
the Same reference characters as employed in 
FigS. 1 and 2 being used to designate the same or 
equivalent elements, Except for the fact that 
the cornmutator is shifted in an axial direction 
upon energization of the Solenoid 53 to be locked 
for rotation with drun during the scanning 
operation, and that contact pin 4 is oscillated 
back and forth with respect to the commutator 
Segments during the hurting operation, the con 
trol mechanism shown in Figs. 5 and 6 operates 
in &xactly the same nanner as that disclosed in 
FigS. and 2. A further description thereof is 
therefore believed unnecessary. 
While I have shown and described preferred 

embodiments of the invention, it will be under 
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stood by those skilled in the art that modifications 
and changes may be made without departing 
from the spirit and scope of the invention. 
What I claim is: 
1. The combination in a radio receiver, of an 

adjustable tuning device tunable through a cel 
tain frequency range, a reversible electric motor 
for actuating the tuning device, first control 
means including a solenoid and a two-position 
switch which is under the control of the armature 
of said solenoid, said control means being operable 
in response to manual control for energizing the 
solenoid and, through said Switch in one of its 
positions, also the motor to actuate the tuning 
device in a manner such that it scans said fre 
quency range in search for a carrier wave of a 
signal strength above a predetermined minimun), 
and second control means operable upon recep 
tion of such signal carrier Wave adapted to de 
energize said solenoid thereby to move the switch 
to its other position for deenergizing the motor 
and discontinuing the Scanning operation, and 
circuit means closed through the switch in said 
other position for effecting operation of the motor 
in a manner such that the turning device hunts 
for said received carrier Wave prior to final ad 
justment, thereof to said carrier Wave. 

2. The combination in a radio receiver, of all 
adjustable tuning device tunable through a cel 
tain frequency range, a reversible electric motor 
for actuating the tuning device having associated 
with it alternative energizing circuits, first coin 
trol means including a solenoid and a two-posi 
tion switch which is under the control of the 
arnature of Said Solenoid, said control being Opel'- 
able in response to manual control for energizing 
the Solenoid and, through said SWitch in one of 
its positions, also the motor through one of its 
circuits to actuate the tuning device in a con 
tinuous manner such that it scans said frequency 
range for a carrier Wave of a signal strength 
above a predetermined minimum, and Secondi 
control means operable upon reception of Such 
Signal carrier wave adapted to deemergize said 
solenoid thereby to move the switch to its other i 
position for deenergizing said one motor circuit 
to thereby discontinue the Scanning operation, 
and circuit means closed through the SWitch in 
said other position for effecting operation of 
the motor through its other circuit in a nannel 
Such that the tuning device hunts for said re 
ceived carrier Wave prior to final adjustment 
thereof to said carrier Wave. 

3. Control nechanism for effecting the auto 
matic adjustment of the tuning device of a radio 
receiver to a transmitted signal carrier Waye 
having an amplitude above a predetermined 
minimum, comprising a reversible electric motor 
for actuating the tuning device, a rotary member 
novable with the tuning device carrying a pair 
of commutator segments separated by a dead Spot 
for determining the direction of motor operation, 
means for actuating said member from the motor, 
a contact pin cooperatively related with said 
rotary member, means for effecting rotation of 
the segment carrying member and contact pin in 
unison, means in response to a Signal carrier Wave 
having an amplitude above said predetermined 
minimum for stopping the contact pin in a radial 
position corresponding to said carrier Wave, and 
means for effecting closure of the motor circuit 
through the contact pin and one or the other of 
the commutator Segments to cause continued op 
eration of the motor in the corresponding direc 
tion until the dead spot between segments con 
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8 
tacts the contact pin at which time the motor 
will be deemergized to stop the tuning device. 

4. Control mechanism for effecting the auto 
matic adjustment of a radio receiver tuning device 
to a transmitted signal carrier wave having an 
&mplitude above a predetermined ninimuil, con 
prising a reversible electric motor, a commutator 
provided with a pair of conducting segments 
spaced apart by an insulating strip, means Oper 
able during operation of the motor for actuating 
the tuning device and the commutator, a rotary 
contact pin arranged in cooperative relation with 
the commutator, a control member adapted upon 
actuation to initiate operation of the mechanism, 
means operable in response to actuation of the 
control member for effecting rotation of the con 
mutator and contact pin in unison, and means Op 
erable in response to a signal carrier Wave having 
an amplitude above said predetermined minimum 
for naking the last-mentioned operable means 
ineffective, whereby the contact pin is stopped in 
a radial position corresponding to said carrier 
Wave, the contact pin in its stopped position re 
maining in contact with one or the other of the 
commutator segments to thereby determine the 
direction of motor operation which continues until 
the insulating strip of the commutator arrives in 
contact With the contact pin to deenergize the 
motor and cause the tuning device to stop at the 
position. Which tunes the receiver to said carrier 
Wave. 

5. Control mechanism as defined in claim 4 
wherein the means operable during operation of 
the motor effects actuation of the tuning device 
and connutator in unison, the latter at a greater 
speed than the former. 

6. Control mechanism as defined in claim 4 
wherein the actuating means for the commutator 
includes a direct drive from the motor and that 
for the tuning device includes reduction gearing. 

7. Control mechanism for effecting automatic 
adjustment of the tuning device of a radio re 
ceiver to a transmitted signal carrier Wave having 
an amplitude above a predetermined minimum, 
comprising a reversible electric motor for driv 
ing the tuning device, a pair Of alternative cir 
cuits for energizing the motor, a rotary member 
movable with the tuning device in a prede 
termined relation carrying a pair of Com 
mutator segments separated by a dead spot, an 
axially shiftable shaft, a rotary arn affixed to 
said shaft and carrying a contact pin, a two 
position switch controlled by said shiftable shaft 
adapted in one position to energize the motor 
through one of said alternative circuits and in 
the other position to energize the motor through 
the other motor circuit, which includes the Com 
mutator segments and contact pin, a control 
member upon actuation adapted to initiate oper 
ation of the mechanism by energizing Said. One 
motor circuit, means operable in response to ac 
tuation of the control member for effecting ro 
tation of the commutator and contact pin in 
unison, and means operable in response to a sig 
nal carrier Wave having an amplitude above Said 
predetermined minimum for making the last 
mentioned operable means ineffective whereby 
the contact pin is prevented from rotating with 
the commutator and is stopped at a radial posi 
tion corresponding to said carrier wave, said con 
tact arm in Said stopped position cooperating 
With one or the other of the commutator seg 
ments to cause continued operation of the motor 
in the corresponding direction until the dead 
Spot between segments is moved in contact with 



2,453,252 

the contact pin at which time the motor is deen 
ergized to stop the tuning device at the point of 
adjustment whereat the radio receiver is tuned 
to said signal carrier wave. 

8. Mechanism for effecting automatic adjust 
ment of a radio receiver tuning device to a 
transmitted signal carrier wave having an annpli 
tude above a predetermined minimum, compris 
ing a reversible electric motor, means including 
reduction gearing for actuating the tuning device 
from the motor, a rotary member Carrying a pair 
of commutator segments for determining the di 
rection of motor operation, a fixed member 
spaced from the rotary member, means includ 
ing a direct drive for actuating said rotary mem 
ber from the motor, a rotary contact arm adapted 
for axial movement between said rotary and fixed 
members, a contact pin carried by said arm and 
arranged to cooperate with said commutator 
segments, a solenoid upon being energized ar- . 
ranged to shift the contact arm in driving rela 
tion with the rotary member, a normally open 
Switch included in the motor circuit actuated to 
closed position with the shifting of the contact 
arm, means for energizing the Solenoid in the , 
absence of a signal carrier wave having an am 
plitude above said predetermined minimum and 
for deemergizing the Solenoid upon reception of 
Such carrier Wave, manual means for initiating 
operation of the mechanism, means in response 
to a signal carrier wave having an amplitude 
above said minimum for deemergizing the Sole 
noid to thereby release the contact carrying arm 
which assumes a fixed position in a radial direc 

s 
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O 
tion, said contact arm in said fixed position co 
Operating With one or the other of the commu 
tator segments to cause continued operation of 
the motor in the corresponding direction until 
the dead spot between segments is moved in con 
tact with the contact pin, at which time the 
motor is deenergized to stop the tuning device at 
the point of adjustment whereat the radio receiv 
el' is tuned to said signal carrier Wave. 

WILLIAM EDWARD NEWMAN. 

REFERENCES CITED 

The following references are of record in the 
file of this patent: 

UNITED STATES PARENTS 

Number Name Date 
1,911,021. Gunther et al. ------ May 23, 1933 
2,021,476 BertSchinger ------ Nov. 19, 1935 
2,025,218 Reinken -...--------- Dec. 24, 1935 
2,046,910 Barrett ------------- July 7, 1936 
2,100,609 Mitchell ---------- Nov. 30, 1937 
2,112,687 Barton ----------- Mar. 29, 1938 
2,174,566 Case --------------- Oct. 3, 1939 
2,208,549 Plensler ----------. July 16, 1940 
2,231,806 Goldsborough. ------ Feb. 11, 1941 
2,262,218 Andrews ----------- Nov. 11, 1941 
2,326,737 AndrewS ---------- Aug. 17, 1943 
2,326,738 AndreWS ---------- Aug. 17, 1943 
2,369,542 Dietrich ---------- Feb. 13, 1945 

FOREIGN PATENTS 
Nimber Country Date 

425,626 Great Britain ------ Mar. 19, 1935 


