
AMERICAN BUILDING 

1317 F STREET N . W . 

WASHINGTON, D . C. 

TELEPHONE NATIONAL 4784 

R. CLYDE CRUIT 
ATTORNEY AT LAW 

PATENTS AND PATENT CAUSES 

October 21, 1943. 

Mr. Richard A. Marsen 
17 West 50th Street 
New York City, New York 

Dear Mr. Marsen: 

In accordance with your instructions o~ October 11, 
I have made the usual preliminary search on the magnetic clutch 
and brake arrangement includin·g the friction ~pring as described 
by you and illustrated in the sketch returned herewith. 

I have been unable to find a friction spring in the 
compination as shown, the following patents oited are merely 
on the use of a friction spring plate or the like in combination 
with a clutch broadly. 

Miller ·1,132,958 
Baxter 2,189,558 

Copies of the above-mentioned patents are enclosed 
herewith and I am also returning the specimen of the friction 
spring. 

icc:ec 
~c. 

. Charge :five<bllars (J5.00). (JJ.. f 1., 3/t, ~ 

~;;,,. ~ 
R. Clyde Cruit. 
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UNITED ·STATES PATENT OFFICE. 

1,132,958. 

OTTO MILLER, OF OUJCINNATI, OHIO . 

. CLUTCH. 

Specification of Letters Patent. Patent~d Mar. 23, 1915. 
Application :filed 1annary 9, 1914. Serial No. 811,128. 

To all whom it rn,ay concern.· . . fending hollow cylindrical portion 14, in the 
Be it known that I, OTTO ·MILLER, a citi~ oute'r surface 'of which key-ways 15 are. 

zen of the United States of America, and formed. Between these keyways, slots 16 
resident of Cincinnati, county of Hamilton, are provided, which extend from the outer 

5 and State of Ohio,have invented certain new end to the -inner end of portion 14, and di- 60 
and -useful Improvements in Clutches, of vide it into sections 17. 
which the following is a specification. • The driven member 8 is mounted to ro-

This invention relates to improvements in tate on ball bear_ings 18 running in a ball 
clutches and particularly to that class com- race 19 formed on the driving member 7 and 

10 monly known as multiple disk c}utches, in is provided with. an outwardly extending 6t 
which one series of disks are mounted to shell-like portion 2(). · • 
rotate with the driving member to form ·_the .In the inner surface of the shell 20, key­
power transmitting disks while the other ways 21 are lormed, while on its outer sur­
series -are mounted to rotate with the driven face, driving means, such as tlie sprocket 

15 member to cooperate with the power trans- teeth 22 are located. . 70 
- mitting disks in communicating motion to The friction , disks 10 are provided with 

the driven member. lugs or keys 23, which engage the keyways 
.An object of.my invention is. to produce 21 of the driven member 8 and the alternate 

a clutch, which is capable of more minute . disks 9 are provided with lugs or keys 24, 
20 adjustment. and which will consequently op- which engage the keyways 15 of the driv- 75 

erate more smoothly than other clutch~s ing member 7. The series of driving disks 
known to me. ' · · •. , 9 are of plain flat metal, as shown in Fig. 4, 

.Another object of my invention is to pro:. while the driven disks 10, shown in Fig. 5-, 
duce a clutch, in which improved means are · -are roughened or formed with a series of 

25 employed for obtaining moi:e efficient lubri- projections 25, which extend from each side 80 
cation between adjacent friction disks. thereof, forming a series of O_PP<?sitely fo-

These and other objects are ·attained in cated recesses 38. These proJections hold 
the clutch described in the following speci- the adjacent smooth disks 9 away from the 
fication, and illustrated in the· accompany- body of the disks 10, so that they contact 

30 ing drawings; in-which, . · only the tops of the projections. 85 
Figure 1 is a sectional view of a clutch Coµtacting the outermost smooth disk 9 

embodying my invention. Fig. 2 is a trans- is · an auxiliary spring-carrying disk 26, 
verse sectional view taken on the line 2-2 which is provided with a series of radially 
of •Fig. 1, with certain parts_ broken away extending flat springs 27, curved outwardly 

35 for purposes of illustration. Fig. 3 is .a from the disk, -as shown in Fig. 3. Against ~o 
perspecti \re view of an ·auxiliary spring disk thes~ springs rests a thick disk 28, which is. 
forming part of my improved . clutch con- held into engagement with the auxiliary 
struction. , Fig. 4· is a: perspective view of spring disk by a series of coil springs 29. 
a power transmitting disk forming a detail At their outer ends, these . springs contact 

40 of the clutch. Fig. 5 is a perspective view a plate 30, screwed to the other end of the 96 
. of an improved friction disk forming ·part cylindrical portion 14 of the-driving mem~ 
of i:ny improved clutch construction. Fig. r6 her 7. Disk 28 has a central threaded por-

, is a perspective view of a detail ,of .;my tion 31, which is .connected with the annu-
inveh.tion. . lar -ring-like part 32 by - webs 33. These · 

45 The clut~h illustrated comprises a driv- we~s en~age the slots 16, th~s locking disk 100 
ipg m<:,mber 7,- a driven member 8, friction 28 m drivmg engagement with member 7, 
disks 9 and 10, for communicating motion__ but permitting reciprocatory movement 
_from the driving to the driven member, thereof in the slots. · For the purpose of 

~means l1 for causing the disks to friction- effecting the ·engagement and disengagement 
50 ally engage each other and manually oper- of the friction · disks, the disk 28 is pro- 1015 

ated means 12-- for causin~ the ·engaging vided with a short stub shaft 34, which ex-
.. -means 11 to release the frictional engage- tends outside the clutch and has · a grooved 

ment of the disks with each other. ' collar 35_ s~cure?- to it. A yoke 36 engages 
1 ' The driving member 7 is mounted on the ·the groove-in this collar, and by operatmg a 
,5. power shaft 13 and -has an · outwardly ex~ himdle 37 secured to this yoke, the disk 28 110 
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is withdrawn to release the :friction disks 
from the pressure of the springs 29. 

In opera.ti.on: We will assume the clutch 
_ disks to be frictionally disengaged from one 

5 another by the withdrawal of disk 28 from 
contact with them. The coil springs 29 are 
held under compression in this position of 
disk 28, while flat springs 27 on disk 26 are 
permitted to assume their normal or curved 

10 form, as shown in Fig. 3, and disks 9 are 
permitted to revolve with the driving mem­
ber 7, while "disks 10, mounted on the driven 
member 8, remain stationary. When it is 
desired- to frictionally engage the clutch 

15 members, the yoke 36" is moved to permit the' 
disk 28 to move gradually inward under the 
pressure o:f springs 29. As the disk moves 
in, the auxiliary spring disk 26 is forced 
against the outermost of the smooth disk se-

20 ries 9. All of the friction disks of both ·the 
series 9 and 10 are now caused to lightly ·en­
gage one another, permitting the driven 
member 8 to gradually take up the driving 
power of member 7 .. As,the disk 28 is per-

25 mitted to move farther, the springs 27 on 
the disk 26 are placed under greater tiension, 
thus causing the tops of the projections 25 
on the roughened disks lP to engag~ the 
smooth surfaces of the disks 9 with greater 

80 force, consequently increasing the friction 
between adjacent disks and ca using the 
driven member 8 to receive more of the driv­
ing power of member 7. As springs 29 are 
permitted to exert more pressure upon disk 

35 26, through tM moving of disk 28, springs 
27 on disk 26 become entirely flattened and 
_exert their entire compressive force on the 
friction disks. Relative movement between 
the two series of disks 9 and 10, and the 

40 driving and driven members, is still per­
missible, however, under some strains, which 
may be imposed on the driven member 8 
and these members are not locked together 
for ordinary loads, until the disk 28 is 

45 finally permitted to engage the disks with 
the entire force of springs 29. 

In ordinary multiple disk clutch construc­
tion, the disks of both driving and driven 
series are alik~. In such a construction 

60 lubri~ation of the surfaces of adjacent disks 
is difficuft, because when the disks are 
pressed together, lubricating matierial is 
squeezed ont from between them, and when 
the disks are allowed to slip, the lubricating 

J5 material is used up, until the surfaces of 
the disks become dry. When the :friction 
disks are dry, the slightest engaging move­
ment of the clutch members, causes the fric­
tion disks to "grab" or lock in frictional 

~o engagement with one another and to there­
by subject the parts of the mechanism to 
undesirable shocks. In order to overcome 
these objections, I have provided the one 
series of disks lQ with the hemispherical 
projections 25. I have found that the fric-

tional surface afl'orded by the tops of th<5se 
projections, is ample to effect a locking en­
gagement._ of the two series of disks, while 
the space between adjacent disks and the re­
cesses created by the formation of, the pro- 70 
jections enables the lubricant to enter be­
twe,en them and to effectively lubricate the 
disk surfaces. 

In providing the auxiliary spring disk, 
the clutch is caused to operate with increased 75 
smoothness, for the reason that greater 
range of adjustment as to the degree of fric­
tion between adjacent disks is available. 
Assuming the range of action of springs 27 
on disk 26 to be from O to 25 pounds, and 80 
the range of action of springs 29 to be from 
25 to 100 pounds, it may ·readily be seen 
that £or any adjustment of the disk 28 :from 
0 to 25 pounds, the springs of the auxiliary 
disk will be brought into action, these 85 
springs becoming entirely flattened at 25 
ponnds pressure. For -any adjustment :from 
25 to 100 pounds, springs 29 will be brought 
into action, because a minimum pressure of 
25 

0
pounds is necessary to start compression 90 

of these springs. 
I desire it to be understood that I do not 

claim the particular form of clutch disclosed, 
but 

·what I do claim are the improvement.s 95 
aboYe described and set .forth in the ap-

. pendecl claims: · 
1. · A multiple disk clutch comprising a 

driving member and a driven member, a se-
ries of disks mounted on the driving mem- 100 
ber, a second series of disks concentric with 
and alternately arranged with the disks of 
the first series and motmtied on the driven 
member, the disks of one of said series hav-
ing a plurality of hemispherical projections 105 
extending from each side of each disk, a cas-
ing inclosing said members and said disks 
and means for causing the disks to friction-
ally engage each other. 

2. A multiple disk clutch comprising a 110 
driving member, a driven member, a series 
of plain disks mounted to rotate with the 
driving member, a series of disks provided 
with a plurality of projections and recesses 
on each side of each disk mounted to rotate 115 
with the driven member and alternatiely ar­
ranged with the disks of the driving mem-
ber. a casing jnclosing said me!_llbers· and 
said disks and, means effecting the engage-
ment and disengagement of the disks. 120 

3. A friction disk clutch .comprising a 
driving member, a driven member, a series 
of driving ,disks mounted on the driving 
member, a series of driven disks mount,ed on 
the driven member and provided with a plu- 125 
rality of hemjspherical projections, means 
for causing the disks of one series to engage 
the disks of the other series, said means com­
prising au~liary springs and main springs, 
the auxiliary springs being intierposed be- 130 
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tween the disks and the main springs, and a of projections stamped from the fa,Ges there-
casing inclosing said members, said disks of and alternately arranged with the disks 
and said springs. . · of the other series, an oil tight casing -in-

4. In a friction clutch, the combination of closing said members and said disks and 46 
5 a series of smooth disks, a series of disks means ·£or causing the disks to engage and 

having hemispherical projections extending disengage. 
from each side of each disk, the disks of one , 7. A clutch comprising a driving member, 
series being alternately arranged with the a driven member, a series of disks mounted 
disks of the other series, a plurality of main on the driving member, a second series of 45 

10 springs, means adapted to control the main disks mounted on the driven member, the 

f' 
springs, a plurality of auxiliary springs lo- disks of one of said series having ·a plural-
cated between the main springs and the ity of projections extending from the faces 
disks, adapted to enable said main springs thereof and alternating with the ·disks of 
to press said disks together gradually when the other series, and means for causing the 60 

15 said means are operated, and to permit said frictional engagement of the disks, said 
main springs to frictionally lock said di.sks means consisting of a set of main springs 
together after the auxiliary springs have and a set of auxiliary springs located be-
reached the limit of their action, and a cas- tween the disks and the main -springs. 
ing inclosing said disks and said springs. 8~ A clutch 9omprising a driving member 65 

20 5. A clutch comprising a ~ries of thin and a driven member, a series of disks 
metal driving- disks and a series of thin mounted on the driving member, a second 
metal driven disks, the metal of the disks of series of disks mounted on the driven mem-
one of said series being distorted to form a her and alternating with the disks on the 
plurality of onnositely disposed recesses and driving member, the disks of one of said 60 

25 projections, the disks of each series being series being roughened to form a series of 
alternately arranged with one another and oppositely disposed projections and recesses, 
the undistorted disks contacting with the and means for causing the disks to engage 
projections of the distorted disks, means for and disengage. 1 

causing the driven disks to be brought into In testimony whereof, I have hereunto 65 
30 driving engagement with the driving disks, subscribed my name this 6th day of Jan-

and a casing inclosing said disks. nary, 1914. 
6. A clutch comprising a driving member, OTTO MILLER. a driven member, a series of disks mounted 

on the driving member, a second series of Witnesses: 
85 disks mounted on the driven member, the BERTHA R. KROPF, 

disks of one of said series having a plurality ,v. THORNTON BOGERT. 
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Patented Feb. 8, 1940 2,189,5·58 

UNITED STATES PATENT OFFICE 
S,189,S58 

CONTROL FOR VOLUME AND TUNING OF A 
RADIO SET 

Joaeph M. Baxter, Fort Wayne, Ind., aaslpor, 
by mesne asslpunents, to Farnsworth Tele­
vision & Radio Corporation, Dover, Del., a cor­
poration of Delaware 

Appllcatlon September 28, 1938, Serial No. 232,153 

8 Clalma. (Cl. 192-.02) 

This invention relates to a control for volume 
and tuning of a radio set and is particularly 
adapted for remote control. 

One object of the invention is to simplify mech-
1 anism required for remote control of tuning and 

volume. To that end a single electric motor is 
used for both controls and means are provided 
for selectively connecting the motor to operate 
each ~ontrol. The control of the selecting means 

10 is accomplished by electrical means which , may 
be operated at a remote station. 

Another object of the invention is to provide 
electrical control means for the motor by which 
one control device operates the volume control 

11 and another control device operates the tuning 
control, although a single motor is used for both 
purposes. 

Other objects and features of the invention 
wlll be understood from the accompanying draw­

lO ing and the following specification and claims: 
Fig. 1 is an elevational view of the apparatus 

employed in a preferred form of the invention 
and shows both the apparatus at the radio itself 
and at a control station with electrical conneo-

11 tions shown diagrammatically. Fig. 2 is a sec­
tional view taken on the line 2-2 of Fig. 1. 

In the preferred form of the invention illus­
trated in the drawing there is provided a base 
plate ID which is preferably mounted in any con-

ao venient position insid~ the cabinet of the radio 
to be controlled. Mounted on the base plate t 0 
there is a reversible motor t f adapted to be op­
erated in one direction when current is supplled 
thereto on a pair of wires 12 and 13 and adapted 
to be operated in the opposite direction when 
current is supplied on the wire t 2 and a wire "· 
The motor has a pinion t 5 freely mounted on the 
shaft thereof and rotatable by a. friction clutch 
t 6 of a. well known commercial form which auto-

, ma.tically engages the pinion when the motor has 
attained a predetermined speed. The pinion 15 
meshes with a gear t l mounted on a stub shaft 
t 8. Said stub shaft also carries a pinion 19 
meshing with a gear 20' secured to a main drive 
shaft' 2 I. The shaft 2 t is journaled in a bearing 
21 a secured to the frame of the motor tt and is 
also journaled in a bushing 22 in turn journaled 
in a bearing 23 secured to the base plate 10. 

A clutch member H is slidably keyed on the 
shaft 2 t and is provided with a pin 2 5 adapted 
to engage any one of a number of similar pins 
26 carrted by a clutch collar 2l secured to the · 
sleeve 22. The sleeve 22 has tormed thereon a 
pinion 28 meshing with a gear 29 which is freely 
mounted on the operating shaft IO of a varlable 

resistor or rheostat II which may be used for 
volume control of the radio. The shaft 30 ha.s 
secured thereto a collar 12 and a collar 33. Be­
tween the gear 29 and the collar 12 there is in­
serted a disc H of cork or other suitable friction 6 
material. Between the gear 29 and the collar 
33 there is inserted a resilient washer 35 adapted 
to press the gear 29 against the disc 3C and thus 
to form a yielding drive connection between the 
gear 29 and shaft 10. By this means, the oper- 10 
ation of the motor I t may tum the rheostat 31 
in either direction as long as the clutch member 
2C ls in engagement with the cll,1tch member 21. 
When the rheostat 31 reaches the end of its 
travel in either direction, the friction connection ll 
between gear 29 and shaft 30 slips and pennits 
the motor t I to continue to operate without dam­
age to the rheostat. 

The clutch member 24 is provided with teeth 
II adapted to engage teeth ll formed on a clutch 10 
member 38. The clutch member 18 is formed in­
tegrally with a stub shaft 39 or may be mounted 
thereon, as desired. The shaft 39 ls journaled in 
a bearing 40 and carries a pulley 41. The pulley 
41 is engaged by a belt 42 which is trained about ' 
a pUlley 43 rotatably mounted. on the operating 
shaft H of a variable· condenser 45. . The shaft 
44 carries collars 46 and 41, a friction disc 48 
and a resilient washer 49 together forming & 

friction drive connection similar to that -described 
for the, rheostat 31. The condenser . 41 may be 
connected in the amplification system of the 
radio set for tuning purposes in any well known 
manner. By means of this connection, the oper­
ation of the motor t t may operate the tuning : 
condenser 41 In either direction whenever the 
clutch member 24 has been moved into engage­
ment with the clutch member 38. 

An electromagnet IO mounted on & magnetic 
core II is provided with an armature 52 pivoted '° 
to said core at II. The armature 12 carries a pin 
14 operating in a groove II In the clutch member 
24. A tension spring H ,is attached to the arma­
ture 12 and has its opposite end anchored to the 
base plate t 0. Said spring normally biases the 
armature and the clutch member 24 toward en­
gagement with the clutch member 2l and thus 
ma.fntains the driving connection between the 
motor t t and the rheostat I I. When the elec­
tromagnet 50 is energized however, the arma­
ture 12 is drawn to the left against the action 
of the spring 5& and thus engages the clutch 
member H with the clutch member 18. The 
driving connection between the motor and the , 
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condenser 4& is thus established and the driving talla-thereof may be varied by those sltDled fn the 
connection of the rheostat 31 ls broken. art without departing from the scope of the in-

For control of the motor 11 and electromagnet vention as defined fn the appended claims. 
50 there are provided a pair of switches 11 and The invention claimed ls: 

G 58 mounted on a panel 59 which may be located 1. Remote control apparatus·for a radio hav- 5 
in any convenient position at the radio or remote Ing a variable volume controlling element aild a 
therefrom. The switch 51 includes resillent con- variable tuning element. said apparatus includ­
tact leaves 58, 59, 60' and 61 suitably mounted and ing a reversible electric motor. power transmls­
insulated. A knob 62 ls rotatably mounted on slon mechanism, an electrically operated device 
the panel 59 by means of a stem 61 extending adapted to control said transmission mecha- lO 
therethrough. The stem 63 carries a disc H nism to connect said motor to operate either of 
on which there is eccentrically mounted a cylin- said elements selectively, and remotely controlled · 
drical member 65 formed of insulation material. electrical circuits adapted to operate said motor 
The member 65 is interposed between the leaves selectively 1n either direction and to operate 
&8 and 60 and is normally held in the position said electrically operated device. 15 

shown in Fig. 1 by said leaves. · In this I>Omtion 2. Control apparatus for a radio having a varl-
no contact exists between any of said leaves. able volume controlling element and a variable 
However, when the knob 62 is turned clockwise tuning element, said apparatus including a re­
the ·member 15 is moved to engage the leaf 18 versible electric motor. power transmission 20 with the leaf 59 and when said knob is turned mechanism. an electrically operated device 
in the opposite direction leaf 60 ls moved to adapted to control said transmission mechanism 
engage leaf 61. to connect said motor to operate either of said 

The switch 58 includes resilient contact leaves elements selectively, and electrical circuits adapt-
&&, 61, 68, 69, 10 and 11, a knob 12 and a cylin- ed to operate said. motor selectively in either di- 25 1 drical insulation member 13 operated by said rection and to operate said electrically operated 
knob in the same manner as the member 15. device. 
When knob 12 is moved clockwise, leaf 66 flrst 3. Control apparatus for a radio having a vari­
engages leaf 61. Further movement of the knob able volume controlllng element and a variable 
engages leaf 61 with leaf 68. Similarly, when tuning element. said apparatus including an 30 the knob 12 · 1s· moved in the opposite direction, electric motor, a shaft rotatable by said motor, 
leaf 69 is flrst engaged with leaf 10 and there- a. clutch member splined to said shaft. a. pair 
after leaf 10 is engaged with leaf 11. of mating clutch members engageable thereby, 

Power for operating the device is supplied to means biasing said first mentioned clutch mem­
the conductor 12 and to a conductor 14 from any ber toward engagement with one of said mating 35 suitable source. The conductor 12 ls connected 
both to the motor 11 and electromagnet 10. The members, electromagnetic means adapted to move 
conductor l 4 is connected to the contact leaves the same into engagement with the other of said 
66, 69, 58 and 60. The contact leaves 19 and 68 mating memberS, transmission mechanJsm con­
are connected by the conductor ll. to the motor. necting each of said mating clutch members to 

40 The contact leaves 61 and 11 are connected by operate one of said first mentioned elements, 40 
. the conductor 13 to the mooor. The contact and an electric circuit adapted to operate said 

leaves 61 and 10 are connected by a conductor 11 motor, a second electric circuit adapted to op-
to the electromagnet 50. erate said electromagnetic means, a circuit con-

By means of these connections. the operation troll1ng device adapted to operate said first men-
. 46 of the knob 62 in one direction completes a cir- tloned circuit, and a second circuit controlllng 45 

cult for operation of the motor t r in one direc- device adapted to operate both of said circuits. 
tion while the operation of said knob in the OP- 4. Control apparatus for a radio having a vari­
poslte direction runs the motor in the opposite able volume controlllng element and a variable 
direction. Since the electromagnet 11 1s not tuning element, said apparatus including an elec-

60 energized by the operation of the knob 12. the re- tric motor, power transmission mechanism, an 50 
sultfng movement of the motor controls the set- electrically operated device adapt.ed to control 
ting of the rheostat 31. When the mob 12 ls OP- said ·transmission .mechanism to connect said 
erated in either direction, the first tnovement of motor to operate either of said elem;ents se­
the knob completes a circuit for the electromag- Iectively, an electric circUlt adapted to operate 

55 net 50 and thus throws the clutch member 24 said lDOtor. a second electric circuit adapted to 55 
into engagement with clutch member II tD con- operate said electrically operated-device. a circuit 
nect the motor to the tuning condenser Cl. Par- controlling device adapted to control said flrst 
ther movement of the knob 12 operates the mot.or mentioned circuit. and a second circUlt control-
11 to adjust the condenser H. the operation of Ung device adapted to control both of said cir-

60 the knob in one direction resulting in movement cults. 60 
of the condenser in one direction and operation 5. Control apparatus for a radio having a vlUi-
of said knob in the opposite direction resulting in able volume controlling element and a variable 
movement o,f the condenser in the opposite di- tuntng element. said apparatus including an elec­
rectfon. tric motor. power transmtssion mechanism in-

65- From the foregoing description it wDl be &P- eluding clutch means adapted_ to connect said 65 

parent that a.n Individual control for both the motor . to operate said elements, an electrically 
volume and the tuning of the i:adio Is provided operated device adapted to operate said clutch 
although a single motor is used to actuate both means to connect said motor to operate one of 
controls~ No forethought is required on the part said elements, means biasing said clutch means 

10: of the operator to shift the selective clutch mech- in opposition thereto to connect said motor to 70 
anism. It is only necessary that he select the operate the other of said elements. an electric 
proper switch knob for either tuning or volume circuit adapted to operate said motor. a second 
control. ~ electric circuit adapted to operate said ~lectrlcal-

The foregoing speciftcatton describes . the in- ly operated device, a circUlt controlllng device · .. 
'Ii ;_ ventlon in one of its preferred · forms. 'rhe de- adapted to control. satd first mentioned c1rcult, 76 



( 

I 
I 

9,189,HB 3 
and a second circuit controlUng device adapt,ed lectively, an electric circuit adapted to operate 
to control both of said circults. said motor, a second electric circuit adapted to 

6. Control apparatus for a radio having a vari- operate said electrically operated device, a cir­
able volume controlling element and a variable cult controlling device adapted to control said 
tuning element, said apparatus including an elec- first mentioned circuit, and a second circuit con- I 
tric motor, Power transmission mechanism:, an trolling device adapted in a single movement to 
electrically operated device adapted to control control first the second mentioned clrcuit and 
said trallSIDJssion mechanism to connect saicl thereafter the first mentioned clrcuit. 
motor to operate either · of said elements se- JOSEPH K. BAXTBR. 
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