
1,628,413 May 10, 1927. A. F. C. LOTZ 9 

SWITCH AND FUSE 

Filed April 10, 1925 4. Sheets-Sheet 

49W 
2 

27 g7772se/z767% 

c 470/7ea AC Zoé 

  

  



May 10, 1927. 1,628,413 
A. F. C. LOTZ 

SWITCH AND FUSE 

Filed April 10, 1925 4. Sheets-Sheet 2 

-4262-6/24cy 6 &alc/wv/vw 
4.34. " (f77/7. 

    

  

  

  



1,628,413 May 10, 1927. A. F. C. LOTZ 

SWITCH AND FUSE 

Filed April 10, 1925 4 Sheets-Sheet 3 

| L-|| 

(0/zté esses, of772ye727677. 

  



May 10, 1927. 1,628,413 
A. F. C. LOTZ 

SWITCH AND FUSE 
Filed April 10, 1925 4. Sheets-Sheet 4 

S 

E. 

E. 

i?/772.96777272. (Wzzzfesses 17(/red A.C. Zo (3 

46%. 42/24. 4 wa? 4ette?t vo/u/ 

  



4. 

3. 

Patented May 10, 1927. 
UNITED STATES 

1,628,413 
PATENT OFFICE. 

ALFRED F. C. LOTZ, OF CHICAGO, ILLINOIS, ASSIGNCR TO ELECTRICAL ENGINEERS 
EQUIPMENT COMPANY, OF CHICAGO, ILLINCIS, A CORPOR TON OF ELLENCIS. 

SWITCH AND FUSE. 

Application filed April 10, 1925. Serial No. 22,027. 

Nily invention relates to an improved 
switch and fise unit, more particularly to 
a switch and fuse unit, especially adapted 
for use with l'adio receiving instruinelnts, 
although of coli'se, it may be employed 
wherever foci desirable. 

In radio work the receiving instrument 
has usually been controlled by a switch in 
the A battery circuit only. The B battery 
circuit has usually been a permanently closed 
circuit, because of the relative inactivity of 
that circuit when the A battery circuit is 
Open, and because of the extra cost, parts 
and operations which would have accorn 
panied an additional switch in that circuit. 
Furthermore, an additional switch in the l 
lattery circuit would usually be disregarded 
by the ordinary operator because of the abil 
ity to control the set without it, 

Flowever, I find that with a permanently 
closed 3 battery circuit there is a certain 
loss in that circuit. When the A battery ci'- 
eit is open. Where this circuit is always: 
closed, there is also always the possibility 
of accidentally short circuiting it and burn 
ing out the tribes. 
The objects of my present invention are 

he provision of a generally improved, sin 

and closing the B battery circuit, with the 
opening and closing of the A battery cir 
(it without an additional separate switch 
in the 3 battery circuit and without addi 
tional parts and operations, also a device 
which will assure opening of the B circuit 
whenever the A circuit is opened and with 
out the necessity of the operator remember 
ing to open it each time. 

The switch of my present invention is 
a tapted to secure the fol'egoing in a simple. 
expeditiotis, and inexpensive manner. 
'on pact. comprises few parts, is easily oper'- 
ated, and is adapted for mounting upon a 
panel. or otherwise as desired in this class 
of Yok. 

I also provide a novel not inting and coll 
viation of the fuse or other protective de 
vice with the switch for protecting the B 
lattery circuit and the tie filaments. 
To acquaint those skilled in the art with 

the manner of practicing lny invention, I 
shall now describe certain particular en 
bodiments of the invention in connection 
with the accompanying drawings, in which : 

Figure is a side elevational view of one 

ified and inexpensive device for opening 

It is 

embodiment of the invention, showing it 
monet upon a panel; 

Fig. 2 is a 'eat' end View of the device 
shown in Fig. 1; 

Fig. 3 is a transverse section on line 3-3 of Fig. 1: 
s r . . . o Fig. 4 is a longitudinal section on line 

4-4 of Fig. 2; 
F ig is a longitidiinai section on line 

5-5 of Fig. 1: 
Fig. 6 is a view similar to Fig. 1 of an 

other embodilnent of the invention: 
Fig. 7 is an enlargel end view of 

vice shown in Fig. 6; 
Fig. S is a transverse section taken on 

line S-S of Fig. 9; 
Fig. 9 is a longitudinal section taken on 

iine 9-9 of Fig. 6; 
Fig. 10 is a 

the de 

X. transverse section on line 
10-10 of Fig. 9; 

Fig. 11 is a wiring or circuit diagram of 
the embodiment shown in Figs. 1 to 5; and 

Fig. 12 is a circuit diagram of the em 
loodinent shown in Figs. 6 to 10. 

Referring first to the embodiment shown 
in Figs. (3 to 10, inclusive, I provide a 
sleeve or hollow shell 15 which may be of 
bakelite, fibre, hard rubber, o' the like. One 
of the open ends of the sleeve 15 is smooth 
iy finished, while the other end has interna 
threads which are adapted to co-operate with 
the external threads of a guide member 16. 
The guide inelnber' (3 comprises a cap poi 
tion 17 which has an annular flange part 
adapted to fit over the adjacent end of the 
sleeve with its edge flash with the outer 
surface thereof, and a tubular externally 
threaded guide sleeve IS is screwed into an 
opening provided for it in the central por 
tion of the cap 17. The guide sleeve 18 
passes through an opening provided for it 
in the panel or other supporting membel' 
19, it is securely held in place in the panel 
by means of the back n (ii. 2), a front fin 
ishing and panel protecting plate 21 and 
a front nut 22. Du'awing of the nits 20 and 
22 together binds the switch supporting 
sleeve firmly in place, and by threading said 
nuts both along the sleeve the spacing of the 
switch from the panel lay be varied, and 
the outer end of the sleeve hay even be 
extended thereby from the Otter face of 
the nut 22, should that be desirable. The 
guide sleeve S is provided with a central 
bore which is smoothly finished and serves 
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as a bearing surface for the shaft 23. The 
shaft 23 projects from the forward nut 22 
and carries an operating knob 24. The 
knob 24 may be of bakelite, or the like, hav 
ing a metallic inset and a screw 25 Se 
cures the knob rigidly on the shaft 23. 
The opposite end of the shaft 23 extends 

beyond the inner end of the cap member 17 
and carries a can member 26. The calm 
member 26 comprises a stop portion 27 and 
a cam portion proper 28. The cam portion 
2S has a central opening in which the in 
ner end of the shaft 23 is fixedly secured 
by a transverse pin. 29. 
The cam portion 28 has a pair of rela 

tively semi-circular ends which are joined 
together by a pair of relatively flat sides. 
The stop portion, on the other hand, is rela 
tively circular in shape except for a sector 
28' which extends out laterally from one side 
thereof and which acts as the stop prope'. 
By turning the shaft, 23 by means of the 
knob 24, the cam portion 28 actuates a pair 
of springs 30 and 31, which may be of phos 
phor bronze or other suitable material. 
Each is provided with an outwardly pro 
jecting or hump portion 32 and 33, respec 
tively, which may limit the insertion of the 
cam member 26 in the sleeve 15 and pl’Op 
erly align the parts. 
The spring 30 is provided at one end with 

an integral lateral leg or extension 35 turned 
at relatively right angles thereto, as shown 
in Fig. 10, this extensiol) having a second 
angular leg 35' anchored to the sleeve 15 by 
means of a contact screw 36 and nut 3. 
The screw 36 has electrical contact with the 
anchored end of the spring 30 and it may be 
provided with an additional nut 3S for bind 
ing the conductor which leads from the nega 
tive A battery terminal of the radio set to 
the terminal screw 36. The opposite end of 
the spring 30 is free and self biased into po 
sition, spaced from the head of a contact 
screw 39, secured in the sleeve 15 by means 
of a nut 40, and adapted to have the nega 
tive A battery conductor bound thereon by 
means of a nut 41, the conductor to one of 
the screw's 39, 36, leading from the nega 
tive side of the A battery and the conductor 
from the other screw continuing on in the 
same line. 
The spring 31 is provided with an opening 

intermediate its ends through which, and a 
similar opening in the sleeve 15, passes the 
screw member 42. A nut 43 threads on the 
screw member 42 and selves to securely hold 
the spring 31 in position within the sleeve 
15. One end of the spring 31 is bent back 
on itself to form the U portion 44, the edges 
of which are slightly flared upwardly, so as 
to receive and guide the contact portion 44' 
of the fuse unit 45. The opposite end of the 
spring 31 is free and self biased into posi 
tion, spaced from the head of a contact screw 
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46, Secured in sleeve 15 by means of a nut 
47, and adapted to have the negative lead of 
the B battery bound thereto by means of a 
inlit 48. 
A generally U-shaped spring 49, which 

may also be of phosphor bronze, serves to 
electrically connect opposite side or contact 
49 of the fuse unit 45 with the contact strew 
51. The base of the spring 49 is firmly se 
cured to the sleeve 15 by means of a screw 
51 which makes contact there with and en 
gage3 externally of the sleeve in a nut 52. 
The other negative B battery conductor is 
bound upon the screw 51 by means of a bind 
ing nut 53, the separation of the free end 
of the spring 31 from the contact Screw 46 
opening the negative side of the B battery, 
and the engagement of it with the screw 46 
closing the same and connecting the pro 
tective fuse 45 in series thelewith. 

In operation, the knob 24 is grasped and 
turned, turning with it the shaft 23 and the 
can member 28. With the switch in open 
position, as shown in Fig. 9, turning of the 
cam 28 in the direction indicated by the 
ari'OW brings the opposite arcuate edges of 
the cam into co-operation with the free ends 
of the contact springs 3() and 31 and forces 
said splings into contact with the internal 
contact heads of the screws 39 and 46, re 
spectively. This closes the negative side of 
the A battery through the contact spring 30 
and contact or terminal screw's 39 and 36, 
and simultaneously the negative side of the 
B battery through the contact spring 31, 
screws 46 and 51, and fuse or protective ele 
Iuent 45. 
As the springs 30 and 31 are brought into 

complete contact with their respective 
screws, one of the radial faces of the stop 
segment 27 comes into atel'll engagement 
with one side edge of the spring 30 and 
limits or prevents further turning of the 
cam 2S in this direction. By turning the 
can member 28 in the opposite direction, the 
opposite arcuate cam surfaces thereof disen 
gage the springs 30 and 31, permitting the 
free ends of said springs to separate them 
selves by their own self biasing action from 
contact with their respective contact screws 
39 and 46. This opens the negative side of 
the A battery and simultaneously with it 
the negative side of the B battery. The B 
battery circuit is thereby opened without an 
additional Switch and without any addition 
all operation. Opening of the B battery cir 
cuit is assured whenever the A battery cir 
cuit is opened without further thought and 
Without requiring the operator to remember 
to do it, and the losses heretofore incident 
to a closed B battely circuit when the A 
battery circuit is open are avoided. 
At the limit of the turning of the cam 

in its opening movement, the opposite radial 
face of the stop sector 27 engages one side 
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edge of the spring 31 and prevents further 
turning of the cam in this direction. The 
switch may thereby be turned on or off in 
approximately ninety degrees of movement 
of the knob 24 and the turning of the oper 
ating element is positively limited at the 
opposite limits of its movement. 
By reference to Fig. 12 it will be seen 

that when the switch is turned “on” the 
negative lead 54 from the B battery is di 
rectly connected to the lead 55, leading from 
the radio set to the switch, through the 
fuse unit 45 and the spring member 31. 
Also, the negative lead 56 from the A bat 
tery to the switch is connected to the lead 
57 from the negative terminal of the set to 
the switch by means of the spring 30. 
The tubular post or sleeve 18 lends itself 

to any panel or other desired mounting and 
provides the journal for the operating ele 
ment and the mounting of the fuse, and 
manner of connecting it into the B battery 
circuit, also the provisions for opening the 
IB lead with the opening of the A battery 
circuit are simple and effective, 
The embodiment shown in Figs. 1 to 5, 

inclusive, differs from the one described in 
that a push-pull arrangement is provided 
for turning the switch “on” or “off”. An 
other distinction is that it is possible, by this 
construction, to cut out or in both sides of 
the A and B battery circuits. 

In this embodiment a sleeve or shell mem 
ber 60 is provided which is generally oc 
tagonal in form. It is provided with a lat 
eral cup shaped portion 61 on one side, 
which is adapted to receive the fuse unit 62. 
The sleeve unit 60 itself may be made of 
bakelite, fibre, or hard rubber, and has a 
hollow internal portion which is generally 

Integral with the bot 
tion side of the hollow portion of the sleeve 
is a guide member 63 which is relatively rec 
tangular in form and extends throughout 
the entire length of the sleeve. A pair of 
angular integral portions 64 and 65 pro 
ject inwardly from opposite spaced inner 
portions of the sleeve and also extend 
throughout its entire length. The members 
64 and 65 serve to properly separate the 
contact springs from each other and to main 
tain a proper spaced relationship between 
them at all times. The contact springs re 
ferred to are designated by the numbers 66, 
67, 68, and 69, each of which has a gen 
erally U-shaped contact end (). Each of 
the springs 66, (37 and 69 is preferably made 
of phosphor bronze and has at the end op 
posite the U-shaped portion 70, an opening 
by means of which it may be secured to the 
illner Wall of the sleeve, as by the contact 
screw's 71, 72 and 74. The contact screws 

1, T2 and 74 are each held permanently in 
position by means of the nuts 75, 76 and S. 

3. 

U-shaped portion which co-operates with a 
similar opening in a spring member 104, so 
as to permit both of these springs to be se 
cured to the member 60 by the screw 105 
and its co-operating nut 106. The U-shaped 
portion of the spring 104 extends through 
cup 61 and along one side of the interior of 
the cup, and is adapted to co-operate with 
One contact 104 of the fuse unit 62. A 
generally U-shaped spring 6S is provided 
With an opening at one end by means of 
which, and the contact screw 73 and its co 
operating nut 77, it is securely held to the 
sleeve member. The U-shaped portion of 
Spring 6S also fits through an opening 103. 
which is similar to and diametrically op 
posite the opening 102 in the member 60. 

sp. 

00I ' 

an opening 102 through the base of the 

g t 

06 

This permits it to engage with the opposite 
contact 200 of the fuse unit 62. 
To the contact screws 1 and 72 are fast 

ened the leads fro the A battery, as by the 
nuts 76 and 77. 
secure the leads from the B battery to the 
contact Screw's 73 and 74, respectively. Con 
tact screws 80, S1, S2 and S3 are fitted into 
Openings provided for them in the member 
60 and ai'e adapted to engage the Uportions 
of the contact springs 66,67, 6S and 69, 
espectively. Each of these contact screws 

is provided with a nut 84, which securely 
fastens it to the une; libe; (3). Contact screws 
80 and SI 3 'e also provided with the nuts S5 
and S6 by illeans of which the conductor's 
leading to the B battery terminals on the 
'adio Set may be fastened. Likewise, contact 
Screw's 82 2nd S3 are provided with the nuts 
87 and SS So that the conducto's leading to 
the A battery terminals of the ra s 
be similarly collected. Ole end of the 
sleeve member 60 is threaded to perit a cap 
S9 to be mounted thereon. The cap S9 may 
be of metal Ol' of stable insulating nia 
terial. The opposite end of the anneber 6) 
is similarly threaded. A cap 90, which may 
be of metal ol of sole insiilating alaterial 
similar in natire to titat of which the sleeve 
60 is made, has threads which are adapted 

tio set may 

The nuts 78' and 9 serve to 
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to co-operate With the till'eads on the sleeve 
SO as to periliit the cap to be nointed there 
on. Projecting outwardly from the inner 
face of the cap 90 is an anthilar ii) ). 
The hollow portion formed by the pil 9, 
sui'1'ounds a central opening into which is 
tl leaded sleeve 92. The sleeve 92 is pro vided with an integral collar portion 10s 
which fits into the hollow portion formed 
by the annula i l’il) 91. The cap is locked or 
tightly Secured in the member 90 by a nut 93. 
The cert 'allongitudinai opening in the 

sleeve 92 is adapted to receive the shaft 94. 
which is reciprocable therein. The shaft 94. 
has an end polition 95 which is threaded and 
is slightly smaller in diameter, to which is 

The spring 68 has an opening opposite its fitted a knob 96 which rests against the 
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edge formed by making the portion 95 of 
smaller diameter than the portion 94. The 
opposite end of the shaft 94 is enlarged at 
97, and has an operating head 98 which may 
be of insulating material Secured thereon, as 
by the screw 99 which threads into the end 
of the shaft 97. When the switch is in the 
“off position, the shaft 9-4 is as shown in 
lig. 4, where it is seen that the portion 97 
which is adjacent to the portion 94 bea's 
against the outer surface of the collar O'- 
tion of the sleeve 92. 
To turn the switch “on” the operating ele 

ment is pushed axially in w: 'diy, causing the 
head 9S to engage the diverging t-shapel 
ends of the contact springs (36. (37, (3S and 
69, and force or spread same out ill to engage 
ment with their respective coint act. Sci'éWS, 
closing the A and 3 battery circuit: simul 
taneously. When the switch is “on the knob 
96 may bear against the outer hut 10) which, 
together with the nut i{}i seives to hold the 
switch by means of the sleeve 92 securely to 
the panel 102. When the operating eteneni. 
is pulled out into its outer position, the 
contact springs sepiliate fl'oil the contact 
screws at their free contact enti: ) y thril' 
own self biasing action, and as 'for' will 
closed the fuse 62 is connected in Series ill 
the B circuit. 
From the wiring diagi'ah) shown in Fig. 

11, considered in view of the above descrip 
tion it will be iderstool that oth sides of 
both the A and 3 battery circuits ai'e () elec 
and closed together without separate provi 
sions and operations for each. The fuse llllit 
(32 is in the negative side of the B battery 
although it may be otherwise inserted if 
found desirable and, when the switch is 
“on”, this branch of the circuit is completel 
fyou the radio set to the negative side of the 
B battery by means of the conductor 113, 
the springs (3S anil (3S, and the conductor 
114. The conductors 115, 116 and 117 serve 
to connect the negative and positive A bat: 
tery terminals of the set with the switch and 
the positive B battery teinnina is of the sel 
with the switch, respectively. The conduc 
to's 11 () and 11 serve to connect the A lat 
tery with the switch, while the conducto' 112 
connects the positive side of the B battery 
with the switch. 

I do not intend to be limited to the de 
tails shown and described. 

claim: 
1. In combination, an enclosing sleeve, 

contact springs mounted in said sleeve and 
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each having a terminal opening through 
the sleeve, terminal contacts mounted in said 
sleeve for contact with said springs, an 
operating element for said contact springs, 
and a fuse mounted in the sleeve and con 
nected between one contact spring and its 
terminal. 

2. In combination, an insulating sleeve, 
leans secured in One end of the sleeve for 
mounting the same, contact springs mounted 
within the sleeve, terminals for said springs. 
and an operating element for said contact 
Springs mounted in said sleeve mounting 
means, said sleeve having a socket with 
adjacent contacts in circuit between one of 
said springs and the terminal therefor such 
circuit including a fuse member mounted in 
said socket and having contact means for 
engagement with adjacent first contacts. 

3. In combination, a tubular shell of 
insulating material. a can member adapted 
for rotary ovement within said shell, the 
axis of sail Bleiber being disposed lon 
gitudinally of said shell, a plurality of 
spring member's actuated by said can nei 
her, said spiring members being also dis 
posed longitudinally of said shell and hay 
ing out Wardly extending hump portions 
for limiting the movement of said can 
eliber inwardly of the shell. 
4. In combination, a tubular shell of 

insulating material having a cap at one end 
thereof, an axially extending sleeve fitted 
in said cap having a shaft not inted the rein, 
a can member at one end of said shaft 
having a can portion and an integral stop 
ortion, a plurality of spring membel's lon 

gitudinally mounted within said shell, said 
stop portion being adapted to cooperate 
with said springs for limiting the rotary 
notion of said can member. 

5. In combination, a tibular shell of 
insulating material having a plurality of 
spring members longitudinally mounted 
therein, one end of said spring members be 
ing generally U-shaped, a plurality of con 
tact screws, an axially moulted can mem 
ber within said shell adapted to actuate 
said spring for bringing them into contact 
relation with said contact screws, said 
springs being brought into contact relation 
with said contact screws by being moved 
outwardly and away from each other by the 
cam member. 

In witness whereof, I hereunto subscribe 
my name this 31st day of March, 1925. 

ALFRED F. C. LOTZ. 
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