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H. . Rohs, New Rochelle, N. Y., assignors to 
Commercial Developments, Inc., 
corporation 

a domestic 

Application August 25, 1939, Serial No. 291,854 
(C. 200-46) 5 Claims. 

. This invention relates to new and useful in 
provements in a universal circuit breaker. 
The invention has for an object the construc 

tion of a circuit breaker which is characterized 
by a guide rail adapted to support and guide 
perforated tape or a plurality of perforated cards, 
and a plurality of insulation members With con 
tacts and removably and replaceably mounted 
and cooperative with said perforated tape or said 
perforated cards in conjunction with a container 
of mercury for controlling a plurality of circuits. 
More particularly the invention proposes the 

provision of a frame for holding the various in 
sulated contact members in a Way So that the 
insulated contact members may be removed, or 
if desired additional ones may be inserted, and 
control any number of circuits in a simple or 
complicated electrical device. 
More particularly the invention proposes the 

construction of a mercury circuit breaker which 
is universal in the sense that this breaker is 
applicable to the smallest load or, in multiple to 
larger loads, without any readjusting. 
Furthermore the invention proposes a mercury 

circuit breaker which is universal in the Sense 
that the breaker functions by means of a per 
forated tape or perforated card which may be 
from “Cellophane,' "Celluloid,' or any substance 
in which it is possible to obtain clear cut per 
forationS. 

Still further the invention proposes the con 
struction of a mercury circuit breaker which is 
universal in that its method of making and 
breaking electrical contacts can be utilized in 
straight switching methods as used in light and 
power work, also in making and breaking Con 
nections for traveling sign indications, newS 
flashes, advertising apparatus and appliances, 
etc., also remote indications Such as Score boards, 
bulletin boards, accounting machines, signalling 
devices, etc. 
A further object of this invention resides in 

characterizing the mercury circuit breaker by 
the fact that it is possible to adjust the distance 
between the guide rails in the perforated tape. 4. 
or cards, and the insulated contact members, So 
as to adapt the device to tape and cards of 
different thicknesses. 

Still further an arrangement is proposed Which 
will permit the adjustment of the guide rails and 
the insulated contact members mentioned in the 
previous paragraph to be adjusted as a unit in 
relation to the mercury container. This Will 
permit the adjustment of the pressure of the 
mercury upon the contacts of the insulated Con 
tact members. 

Still further the invention proposes a novel 
arrangement for vertically adjusting the mer 
cury container in relation to the guide rails and 
the plurality of insulated contact members. 
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A further object of this invention resides in 
the provision of an arrangement by Which there 
is preSSure between the make and break con 
tacts, so devised that the contacts are at all 
times clean due to the Wiping action of the tape 
Or card traveling against them. 

Still further the invention proposes an arrange 
ment of the mercury circuit breaker So that the 
contrivance is economical in that it may be built 
up even after the frame installation has been 
made, merely by the insertion or removal of 
the insulated contact members, as previously 
mentioned. 

Still further the invention proposes to So ar 
range the circuit breaker that it has long life in 
that the contact carrying parts are much larger 
than is necessary, this feature is made possible 
in part by a molded material housing. 

Still further the invention proposes an ar 
rangement of the circuit breaker so that its 
operation is extremely flexible and so that it can 
be used in numerous Ways and for Such a 
variety of applications, from the single circuit 
breaker up to as many as required, as partially 
illustrated. 

Still further the invention proposes to So ar 
range the circuit breaker that the Space re 
quirements are exceptionally Small, and where 
Space is a factor the contact carrying parts may 
be also molded in one solid block, or produced in 
a round member, as required. 

Still further the invention proposes to char 
acterize the circuit breaker in that it is positive 
and Speedy in response to the adjustable pres 
sure, yet in absolute control of the operator. 

Still further the invention proposes to char 
acterize the device by the fact that its safety 
factor is very high in that the apparatus lends 
itself to complete enclosure without any sacrifice 
Of Space. 

Still further the invention proposes to so con 
struct the circuit breaker that the maintenance 
factor is very low and that the action of the tape 
or cards tends to insure, by their wiping action, 
a clean bright contact at all times eliminating 
the constant cleaning and filing of contacts, which 
in turn always mean readjusting and aligning of 
contacts. 

Still further the invention proposes to arrange 
the device So that the cost of operation is very 
low, in that the contacts are made momentarily 
and are not Subject to and depending on asso 
ciated coils, relays, Springs, etc. 

Still further it is proposed to so construct the 
device that the same pressure prevails on all of 
the contacts regardless of the number utilized, 
ObVi0uSly much better than an equal amount of 
Spring contacts. 

Still further the invention proposes to arrange 
the device so that the breaker may be used both 



2 
with A. C. and D. C. current, with equal results, 
in that no arcing is possible on the contacts. 
For further comprehension of the invention, 

and of the objects and advantages thereof, ref 
erence will be had to the following description 
and accompanying drawings, and to the append 
ed claims in which the various novel features 
of the invention are more particularly set forth. 

5 

In the accompanying drawings forming a ma 
terial part of this disclosure: 

Fig. 1 is a side elevational view of a universal 
mercury circuit breaker constructed in accord 
ance with this invention. 

Fig. 2 is a fragmentary enlarged vertical sec 
tional view taken on the line 2-2 of Fig. 1. 

Fig. 3 is a fragmentary enlarged Vertical Sec 
tional view taken on the line 3-3 of Fig. 2. 

Fig. 4 is a fragmentary enlarged elevational 
view looking in the direction of the line 4-4 of 
Fig. 2. 

Fig. 5 is a fragmentary perspective view of a 
portion of the frame used to support the insula 
tion members With the contactS. 

Fig. 6 is a perspective view of another portion 
of the frame mentioned in Fig. 5. 

Fig. 7 is a schematic Wiring diagram of the 
device. 

Fig. 8 is a side elevational view of a modified 
form of insulated contact member usable in 
the circuit breaker. 
The universal mercury breaker in accordance 

with this invention includes a body () adapted 
to be rested upon a table, bench, the floor Or 
other support. This body includes a rectangular 
shaped middle section foa supported by several 
legs Ob, and a top section c which is supported 
by several vertical posts 8d mounted on the 
middle section Oa. A frame for Supporting a 
plurality of insulated contact members f With 
contacts 2, is supported So as to be vertically 
adjustable relative to the body. A guide rail 4 
for supporting and guiding a perforated tape is 
or a perforated card, is located beneath the said 
mentioned frame. The frame and the guide rail 
are arranged to be held in various relative posi 
tions, and this unit of parts is arranged to be 
adjustable relative to the body . 
More particularly the frame mentioned in the 

previous paragraph includes a top frame Section 
... 5a formed with a plurality of openings 6 
through which the insulated contact members 
are mounted. A frame also includes a bottom 
frame section 5b formed with a plurality of 
openings T through which the lower ends of the 
insulated contact members project. These 
frame sections 5a, and 5b are held relatively 
fixed together as a unit by several posts 8 con 
nected between these parts. At several points, 
the frame section 5a is formed with laterally 
projecting lugs 9. At points directly below these 
lugs 9 the guide rail 4 is provided with 
similarly formed lugs 20. A screw 2 is thread 
edly engaged through each superimposed pair 
of lugs 9 and 20. 
Each screw 2 is formed from two Screw Sec 

tions. There is an upper section 2 cl and a lower 
section 2 lb. These sections have threads of dif 
ferent hands, and each threadedly engages the 
lugs 19 or 20. The upper section 2 a. is rotatively 
supported in a bearing 22 which is mounted on 
the frame portion Oc. The adjacent ends of the 
sections 2 a. and 2 b are rotatively. Connected by 
a tubular bushing 23 which is connected upon 
head portions 24 formed on the adjacent ends 
of the screw sections. A bolt 25 is slidably 
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mounted on the section 2 a. and is non-circular 
in transverse cross section and engages a corre 
Spondingly shaped opening in the end of the 
Other Section for non-rotatively connecting the 
Sections 2a and 2 b together. 
The bolt 25 has a head portion 25d. by which 

it may be gripped and moved upwards to an in 
operative position, in which the lower end dis 
connects from the opening in the section 2 b, 
and then the Sections 2a and 2 lb are relatively 
free and may be turned independently. The 
bolt 25 is slidable in a longitudinally extending 
slot 26 formed in the Section 2d, and this slot 
at its upper end is formed with a branch portion 
26a into which the head 25cl of the bolt may be 
engaged when a bolt is raised so that the bolt 
is held in its raised inoperative position. The 
screw. Section 2 b is provided With a hexagonal 
portion 28 by which it may easily be gripped and 
turned. - At its lower end the Section 2 ibi is pro 
Wided with a head 29 to prevent accidental dis 
engagement of the lug 28 from the screw. 
The various screWS 2 are connected together 

to Work in unison. This is accomplished by a 
Sprocket wheel 3) mounted on each screw 2. 
preferably upon the top section 2a, and a chain 
3 engaging over the sprocket wheels 30. Each 
Section. 2d. is provided With a handle 32 by 
which it may be turned. This arrangement al 
lows one of the ScreWS to be manually turned, 
and the rotations Will be transmitted to the other 
SCIEWS. 
Each insulated contact member comprises a 

body of insulation material having a head por 
tion ?a, the bottom edge of which is formed On 
a shoulder portion b which is adapted to rest 
Upon the material frame Section 5d. The main 
portions of the insulated contact members i? are 
adapted to extend downwards and extend into the 
openings 7 in the bottom frame section 5b. 
Each insulated contact member is provided 
With a gromnet 33, in its top end, into which a 
terminal screw 34 threadedly engages. Each 
grommet 33 connects with a contact rod 35 
Which extends longitudinally through the body of 
the insulation member. Each rod 35 at its bot 
tom end is formed with a bore 36 into which a 
contact member 2 is slidably mounted. Within 
each bore 36 there is an expansion spring 38 act 
ing to normally urge the contact 2 resiliently 
down Wards. The inner end of each spring 38 is 
fixedly held by a pin 39 mounted through the 
material of the rod 35. At its Outer end each 
Spring 39 is connected with the contact 2 to 
Support the same. The bottom ends of the in 
sulated contact members are formed with 
round areas c against which the perforated 
tape or perforated card engage. 
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For certain applications the insulated contact 
members may comprise an insulated contact 
member which is used without the supple 
mentary expansion Spring arrangement for the 
top of the contact. In this case it is supplied 
With a solid contact rod 35", see Fig. 8. 
The terminal Screws 34 may be connected in 

groups by bus bars 40, or may be individually 
Connected With cables 4. These groups of bus 
bars and cables may be connected in suitable 
circuits for controlling various apparatus, and 
devices as previously mentioned. 
The guide rail f4 is provided with flanges 4a 

along its sides which are adapted to engage the 
edges of the tape fS or cards to properly guide 
then through the device. The guide rails 4 are 
also provided with a plurality of longitudinally 
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extending strip portions 4b extending trans 
versely thereof and adapted to engage beneath 
the perforated tape 5 or cards So as to Support 
many areas thereof to prevent Sagging and pos 
sible disconnection of the tape 5 or perforated 
cards from the bottom ends of the insulated COn 
tact members. Between the bars Ab there are 
spaces 42 through which the mercury may paSS 
to engage the exposed contacts through the per 
forations of the tape or cards 5 as hereWith more 
fully described. 
A means is provided for advancing the per 

forated tape or card. This means includes a plu 
rality of shafts 43 rotatively supported on side 
bars 44 attached along the sides of the guide 
rail 4. These shafts 43 support Sprocket Wheels 
45 which extend upwards through openings A6 
formed in guide rail 4. The top portions of the 
sprockets 45 are adapted to engage perforations 
formed along the edges of the perforated tape 
5, or perforated cards, to assist in advancing 

same. On each shaft 43 there is another Sprock 
et 46 which is engaged by an endless chain 47 
connected with suitable drive means. This drive 
means may include an auxiliary gear 48 on One 
of the shafts 43 engaged by a chain 49 which 
connects with a drive pulley 56 of an electric 
motor 5, or other prime mover. The electric 
motor is shown Supported. On one of the posts 
Od. A resiliently urged sprocket wheel 52 en 

gages one of the sides of the chain 49 for main 
taining the tension thereof. This sprocket Wheel 
52 is mounted on an arm 53 which is pivotally 
supported on a pintle 54 mounted on a bracket 
55 also mounted on the post 8d. A spring 56 
acts against the arm 53 for urging the arm in a 
direction to tension the sprocket wheel 52 against 
the chain 49. 
A mercury container 60 is arranged beneath 

the insulated contact members with the con 
tacts 2, in a way so that the contacts 2 engage 
into the container. It is intended that the con 
tainer 60 hold a Suitable quantity of mercury 60d. 
which extends upwards through the openings 42 
of the guide rail 4 and extend upwards through 
the various perforations of the perforated tape 
15, or perforated cards, to control the various cir 
cuits as operated by the perforated tape or cards. 
This mercury container 60 has several lugs 6 at 
its sides which are engaged by vertical screWS 62 
rotatively supported in bearings 63 mounted on 
the middle section 0a of the body of the device. 
Each of the screws 62 is provided with a Sprocket 
64 over which the endless chain 65 engages. 
Each screw 62 is provided with turning handle 
66 by which it may be turned. The arrangement 
permits any one of the ScreWS to be turned and 
the rotation will be transmitted to Simultaneous 
ly rotate each of the screws 62. The mercury 
container 60 is provided with a terminal 67 which 
may be engaged in electrical circuits as previous 
ly explained. 
In the event that the circuit breaker is oper 

ated by perforated tape, the arrangement may be 
provided for supplying this tape in long strips. 
For this purpose there is a roll of tape 69 Sup 
ported on a suitable standard 70. The roll 69 is 
provided with a shaft 7 which has a sprocket 
wheel 72 by which the chain 73 connected. With 
a section of the Sprocket wheel 50 of the motor 
5. The arrangement is such that the rotations 
from the motor 5 Will serve to rotate the roll 69 
and Wind and draw the tape SO as to providesat 
isfactory tension of the tape, A Supply roll 74 
may be provided On the opposite side of the de 
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vice from which the tape may be drawn. This 
supply roll is shown supported on a shaft 15 sup- - 
ported on standards 76. In the event that per 
forated cards are fed to the machine it is in 
tended that these cards be fed manually Or if SO 
desired a suitable feeding mechanism may be 
used which is not defined in the present applica 
tion and forms no part thereof. 
An arrangement is provided to open the elec 

tric circuit through the device during the period 
that a new card is being moved into or from its 
position in the device, to prevent short circuiting 
of the various contacts 2. 
The means mentioned in the previous para 

graph includes a pair of switches 80a, 80b, and 
8a, 8b. Each of these SWitches is located 
upon opposite ends of the frame section 5b. 
These switches are SO arranged that When there 
is card material or tape material in proper po 
Sition the SWitches Will be closed and the device 
is ready to function. When one or both of these 
switches are not held open by a perforated tape 
or card, they will automatically open and break 
the circuit. Each switch includes a body 8 in 
which a plunger 80 bb is slidably mounted. This 
plunger has a stem 82 which extends down 
Wards through the material of the frame Section 
5b and bears against a portion of the perforat 

ed tape or card 5 when Such parts are in posi 
tion beneath the stem. A stationary contact 
8 d.d. is mounted upon the top of the cylinder 8 
and in the raised position of the Stein 82, the 
botton contact 80bb is raised engaging the top 
contact and closing the circuit. The cylinder 8 
is lined with Suitable insulation material 83, and 
an insulation bushing 84 surrounds the stem 82. 
The arrangement is such to prevent short cir 
cuiting of the Switches. 
In Fig. 7 a schematic diagran of the device has 

been illustrated. The switches 8a, and 8b, 8 a. 
and 8b are connected in series in a circuit 86. 
This circuit includes an electro-magnet 81, capa 
ble of closing a main Switch 83. The main Switch 
is urged open by a Spring 89. This main switch 
controls a circuit 98 which includes the mercury 
container and the Various contacts 2 of the in 
sulated contact members . . From examining 
Fig. 7 it will be recognized that it is necessary 
for the switches 88a, 89b, and 8 fa, 8 b to be both 
closed before the main circuit through the cir 
cuit breaker is in condition to function. Conse 
quently during that period when a perforated 
card is not in its proper position within the de 
Vice, the main circuit Will be opened and pre 
vent any possible short circuiting thereof. 
The operation of the device is as follows: 
The screws 2 may be turned, by turning one 

of the handles 32 so as to cause the frame 5a, 
f5b and the guide rail 4 to move relatively to 
each other. This is so in that as the screws turn 
the right and left hand threads of the sections 
2 a. and 2 b will function to move the parts to 
gether or separate them. In this way the guide 
rail 4 may be properly located with respect to 
the frame Section 5b to accommodate perfo 
rated cards or perforated tape of different thick 
neSSes So as to properly hold the tape in position 
in the device and against the stems 82 of the 
SWitches, as illustrated in Fig. 3. 
When desired the handles 25a of the bolts 25 

may be moved upwards to disengage the upper 
Sections 2d. from the lower sections 2 b of the 
ScreWS 2. Then the upper sections 2 a may be 
rotated, for example, to raise the frame 5a, 5b. 
Or the lower sections 2b may be rotated to low 
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er the guide rail 4. After such an adjustment 
of the other parts must be brought into approx 
imate relationship with the former part. Then 
the screw sections 2 a. and 2 b may be again 
connected by the bolts. 25, and then the screWS 
may be operated to bring the guide rail 4 into 
proper relationship with frame section 5b. 
However in the new positions, the unit compris 
ing the frame. 5a and 5b, and the guide rail 
will be in a raised or lowered position relative 
to the body 0 of the device, and also relative 
to the mercury container 60. Furthermore the 
mercury container may be adjusted by controlling 
the screws 62 to raise or lower the same. 
During the operation of the device the con 

tacts 2 will be continuously resiliently urged 
against the perforated tape, or card, and as the 
tape or cards, move, the contacts Will be Con 
tinuously wiped and kept clean to insure prop 
erly electrical connection thereof. 
While we have illustrated and described the 

preferred embodiments of our invention, it is to 
be understood that we do not limit ourselves to 
the precise constructions herein disclosed and the 
right is reserved to all changes and modifica - 
tions coming within the scope of the inventior 
as defined in the appended claims. 

Having thus described our invention, What We 
claim as new and desire to secure by United 
States Letters Patent is: 

1. A universal mercury circuit breaker, COI)- 
prising a body, a frame having a plurality of 
openings releasably holding a plurality of in 
sulated contact members with contacts, a guide 
rail for perforated tape or cards and located be- : 
neath said frame, means for advancing Said tape 
or cards, a mercury container beneath said in 
sulated contact members with contacts with the 
later parts engaging therein, means for ver 
tically adjustably supporting said container on 
said body, and means for holding Said frame and 
guide rail in various fixed spaced positions and 
for supporting this unit in fixed vertical adjusted 
positions on said body and each of said insulated 
contact menbers with contacts comprising an in 
sulated body, a conductor rod extending through 
said body, and a resiliently mounted contact on 
the botton of said conductor rod. 

2. A universal mercury circuit breaker, con 
prising a body, a frame having a plurality of 
openings releasably holding a plurality of in 
sulated contact members with contacts, a guide 
rail for perforated tape or cards and located be 
neath said frame, means for advancing said 
tape or cards, a mercury container beneath said 
insulated contact members with contacts with 
the later parts engaging therein, means for Wer 
tically adjustably supporting said container on 
said body, and means for holding said frame and 
guide rail in various fixed Spaced positions and 
for supporting this unit in fixed vertical ad 
justed positions on Said body, each of said in 
sulated contact merinbers including an insulation 
body with a head portion forming a shoulder 
adapted to rest upon the material adjacent said 
openings, a conductor rod extending through said 
insulation body and having an opening in its bot 
tom end, and a contact resiliently mounted and 
projecting from said bottom end. 

3. A universal mercury circuit breaker, com 
prising a body, a frame having a plurality of 
openings releasably holding a plurality of in. 
sulated contact members with contacts, a guide 
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rail for perforated tape or cards and located be 
neath said frame, means for advancing said tape 
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or cards, a mercury container beneath said in- \ 
sulated contact members with contacts with the 
later parts engaging therein, means for vertically 
adjustably supporting said container on said body, 
and means for holding said frame and guide rail 
in various fixed spaced positions and for Support 
ing this unit in fixed vertical adjusted positions 
on said body, each of said insulated contact 
members with the contacts, comprising an insula 
tion body having a threaded gromnet in its top, 
a terminal screw threadedly engaged with each 
gromnet, and a conductor rod extending from 
each grommet through the insulation body to the 
bottom thereof, and a resiliently mounted con 
tact connected with the bottom of each conductor 
rod. 

4. A universal mercury circuit breaker, com 
prising a body, a frame having a plurality of 
openings releasably holding a plurality of in 
sulated contact members with contacts a guide 
rail for perforated tape or cards and located be 
neath said frame, means for advancing Said tape 
or cards, a mercury container beneath said in 
Suiated contact members with contacts with the 
later parts engaging therein, means for vertically 
adjustably. Supporting said container on said 
body, and means for holding said frame and guide 
irail in various fixed spaced positions and for sulp 
porting this unit in fixed vertical adjusted posi 
tions on Said body, including rotatively mounted 
ScireWS Supported upon Said body and having Sep 
a rate top and botton ScreW Sections of different 
hands and Screw Sections Selectively threadedly 
engaging lug portions formed on Said frame and 
on said guide rail, and means for rotatively con 
necting said screw sections together, and a bolt 
for each pair of screw sections adapted to non 
rotatively engage these sections together, when 
required, each bolt being slidably mounted in one 
of the Sections and being of non-circular cross 
sectional shape and engaging in correspondingly 
shaped openings in the adjacent section. 

5. A universal mercury circuit breaker, com 
prising a body, a frame having a plurality of 

3 Openings releasably holding a plurality of in 
Sulated contact members with contacts, a guide 
rail for perforated tape or cards and located 
beneath said frame, means for advancing said 
tape or cards, a mercury container beneath said 
insulated contact members with contacts with 
the later parts engaging therein, means for ver 
tically adjustably supporting said container on 
Said body, and means for holding said frame and 
guide rail in various fixed spaced positions and 
for Supporting this unit in fixed vertical adjusted 
positions OEl Said body, including rotatively 
mounted SCreWS Supported upon said body and 
having Separate top and bottom screw sections 
of different hands and screw sections selectively 
threadedly engaging lug portions formed on said 
fi'ame and on Said guide rail, and means for ro 
tatively connecting said screw sections together, 
and a bolt for each pair of screw sections adapted 
tO non-rotatively engage these sections together 
When required, each bolt being slidably mounted 
On One of the Sections and being of non-circular 
CrOSS Sectional shape and engaging in corre 
Spondingly shaped openings in the adjacent sec 
ticia, each of said bolts having a handle portion 
Working in longitudinal slot having an offset 
branch portion adapted to hold the bolt in a 
raised inoperative position. - 

GUSTAVE W. SEILER. 
JOSEPH. H. ROHS, 


