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To all whom it may concern. 
Be it known that we, CHARLEs BECK and 

ARTHUR BECK, citizens of the United 
States, l'esiding at St. Louis, State of Mis 
Souri, have invented certain new and useful 
Improvements in Electric Signal-Switches, 
of which the following is a full, clear, and 
exact description, reference being had to the 
accompanying drawings, forming a part 
hereof. 
Our invention has relation to improve 

ments in electric signal-switches; and it con 
sists in the novel details of construction more 
fully set forth in the specification and point 
ed out in the claims. 
In the drawings, Figure 1 is an elevation 

of the switch: Fig. 2 is an edge view, or at 
right angles to Fig. 1; and Fig. 3 is an en 
larged longitudinal section of the free end 
of the long arm of the switch-lever on the 
line 3-3 of Fig. 1, the rails traversed by 
the brushes being in section, and also show 
ing the insulating fiber at the upper end of 
the long rail-sections. 
The object of our invention is to construct 

an electro-magnetically operated switch 
which will permit the starting of electrically 
driven machinery (once such machinery has 
been stopped for any purpose) only upon 
the conclusion of a timely warning to the 
operator, giving such operator and his help 
el's ample time to step aside and away from 
such machine and avoid being caught, 
mained or otherwise injured by an acciden 
tal starting of the machine resulting from 
any in perfect breaking of the circuit of the 
driving current or by accidental short cir 
cuiting of parts which will allow the cur 
rent to reach the motor. 
A further object is to provide a switch 

which will supplement such warning or sig 
nal by a preliminary signal upon the stop 
ping of the machinery. 
A further object is to provide a signal 

switch which will likewise serve as a start 
ing switch or circuit closer upon the conclu 
sion of the warning signal. 
The present improvement is susceptible of 

use in connection with any character of ma 
chinery, though specially devised to serve in 
connection with large printing presses where 
the sudden starting of a press often results 
in serious accidents. 
The advantages of the invention will be 
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fully apparent from a detailed description 
thereof, which is as follows:- 

Referring to the drawings, s, s, represent 
conducting wires leading from a main line 
Wire (not shown) and which supply the 
energizing current to the switch-coil 1, the 
current ordinarily traversing a spring arm 
2 fixed at One end, the opposite end being 
free and normally bearing against a contact 
3 in the path of the circuit; the fixed end is 
Secured to a binding post 4. Upon disen 
gagement of the free end of the spring 2 
from the contact 3, the current traverses the 
resistance R interposed between the parts 3, 
4, Such disengagement being effected as the 
plunger-armature 5 of the coil approaches 
the limit of its upward stroke under cir 
cumstances to be presently referred to. The 
circuit S, S, is provided with a switch (or 
push-button) not shown, for turning on the 
energizing current. The base of the plunger 
5 has coupled thereto through the medium 
of a link 7 (preferably of insulating mate 
rial) the long arm of a switch-lever 8, which 
is adapted to Sweep in a vertical plane, the 
lever being pivoted or fulcrumed about a 
stud 9 On a plate 10 secured to a base plate 
P of slate or composition. The free end of 
the short arm of the switch-lever is piv 
otally coupled to the upper end of a piston 
rod 11 secured to a piston 12 within the cyl 
inder 13, the latter (to allow for the arcuate 
movement of the lever arm) being hinged at 
the base to a bracket 14 carried by the plate 
P. With the oscillations of the lever 8, the 
cylinder 13 will necessarily be subjected to 
a slight Oscillation about the bracket-arm 14 
as a fulcrum. The piston 12 is provided 
with a series of openings not shown, which 
may be to a greater or less degree covered by 
a flexible metallic disk-valve 15 riveted cen 
trally to the under side of the piston, the 
metal of the disk springing toward the pis 
ton, but limited by an adjusting screw not 
shown operating through the piston and en 
gaging the valve. 
The cylinder is filled with oil or other 

suitable liquid, the piston freely moving 
upward through the oil since the latter 
passes freely through the ports behind the 
disk 15, but moving slowly downward or in 
the opposite direction, owing to the partial 
closing or seating of the valve against the 
piston face and over the ports. The piston 
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therefore, is susceptible of a comparatively 
lapid travel upward through the oil, and a 
slow travel downward, the rate being regul 
lated by a proper adjustment of the screw. 
This method of regulating the piston speed 
through the cylinder is not new per se, and 
hence there is no occasion to illustrate all 
the details of the construction. 
The free end of the long arm of the 

switch-lever S is provided with an insulat 
ing block or head 17 equipped with contact 
members or “brushes’ 18 alranged in pairs, 
each pair being connected by a conducting 
strip 19. Each pair of brushes is designed 
to traverse a pair of curved conducting rails 
20, 20', composed each of two sections (a 
long and a short section) the short sections 
20' being separated from the long sections 
20 by a gap which is preferably filled with 
an insillating block of fiber 21 or equivalent 
material, a similar block 22 being located at 
the lower ends of the sections 20. The free 
end of the long arm of the lever carries a 
tripping arm 23 which strikes the free end 
of the spring arm 2 just as the lever is 
passing over the block 21, thereby disen 
gaging the arm 2 from the contact 3 and 
causing the current to traverse the resistance 
R. This is done to reduce the current 
strength through the coil 1 and prevent 
heating the same, as by that time very little 
magnetic force is required to lift the plunger 
5 (and the Weight coupled thereto) through 
the small fraction of the stroke which the 
plunger makes to actuate the lever S as 
presently more fully apparent. The pre 
ferred manner of mounting the brushes 18 
is shown in the enlarged section in Fig. 3. 
Each brush is movably confined in a tube 
or sleeve 1S' in the block 17, and forced into 
yielding engagement with the rail 20 (20') 
by a compression spring 24 interposed with 
in the tube 18 between the resilient arm of 
the conducting strip 19 and the brush. In 
this way any unevenlness in the movement of 
the Switch-lever is corrected by the brushes, 
the springs 24 too keeping them in firm 
contact with the rails as the brushes wear 
away. 
Leading from One pair of the rail sections 

20 are circuit wires a, a, and leading from 
the othel’ pair are circuit wires b, b, the sev 
eral wires forming parts of any desirable 
moto'-circuit (not shown). Leading from 
a pair of rail-sections 20, are circuit wires 
e, e, forming part of any desirable alarm or 
light signal-circuit not shown. 
The operation is substantially as fol 

lows:-If it be desired to stop the motor of 
any motor-circuit, the operator opens the 
Switch of the circuits, S, thus breaking the 
circuit, and de?nergizing or demagnetizing 
the coil 1. The circuit thus broken releases 
the plunger 5 which allows the long arm of 
the switch-lever S to drop, the latter drop 
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ping without material resistance since the 
oil in the cylinder 13 flows freely through 
the ports of the pistOn 12 with an upward 
stroke of the latter for reasons already ex 
plained. The impact of the lever when it 
drops is taken up by the buffer-head 60 at 
the upper end of a stem (31 mounted slidingly 
in a bracket-arm 62, a spring not shown be 
ing interposed between the head and blacket. 
Any equivalent buffer may of course be sub 
stituted. When the lever S (always refer 
ring of course, to the long arm thereof) is 
in its lowest position (Fig. 1) the brushes 
1S are in engagement with the insulating 
fiber block 22 and hence the several circuits 
(t, a, b, , e, e, alre broken and the motor is at 
a stand-still. To start the notor, the oper 
ator closes the switch of the circuit S, S 
which instantly energizes the coil 1 thus 
lifting the plunger al'mature 5 slowly. This 
in turn lifts the lever S slowly (at a rate 
depending on the degree of adjustment of 
the screw which regulates the flex of the 
disk 15 controlling the ports) as previously 
described. The monent the free end of the 
lever S passes off the block 22 and onto the 
rail sections 20, the brushes 18, 18, and their 
strip 19 close the circuit e, c. As the lever 
is sweeping across the gap and over the 
block 21 between the rail sections 20, 20. 
the alarm-circuit e, e current will be broken. 
but by that time every one has had a chance 
to get out of the Way of the machinery to 
be now started, because the necessary alarm 
was given during the sweep of the lever 
S over the rails 20. The moment the lever 
S reaches the rail-sections 20 (dotted po 
sition Fig. 1) by which time the plunger 5 
has been nearly fully raised the tripping 
alm 23 disengages the free end of the spring 
arm 2 from the contact 3, causing the cur 
rent of the circuits, s, to traverse the resist 
ance R, the current being however, sufficient 
to maintain the plunger 5 in its raised po 
sition, but not strong enough to overheat the 
coil 1. With the switch-lever S on the rail 
Sections 20, the circuits (, a, b, b, are closed, 
and their motor may be started. 
When the Switch of the circuits, s, is open 

the lever S falls quite rapidly as the oil in 
the cylinder passes freely through the ports 
of the piston 12 with a rise of the piston 
as already explained. The instant the lever 
S. passes off the rails 20' in its downstroke, 
the circuits (, (, , , are broken; as the 
lever is passing over the rails 20 a short 
signal Ol' alarm is also sounded, but this 
signal is not the one depended on. When 
the lever S reaches the block 22 (Fig. 1) the 
circuit e, e, is broken. With the lever S in 
its lowest position the motor is at a stand 
still, and the necessary repairs may be made 
to the machinery. 

Obviously, the present switch may be used 
in connection with any other power driven 

SO 

9) 

100 

105 

O 

5 

20 

30 



5 

O 

35 

40 

1,023,410 

machinery, that here shown being but a 
single example of its application. 
By “short rail sections (such as 20') is 

not necessarily meant that the rails must be 
short, but rather that the sweep of the lever 
S need be for a short distance since only 
sufficient sweep thereover as will complete 
the circuits C, a, b, b, is necessary. In prac 
tice however, long sections beyond the block 
21 are not necessary. By “rails’ is meant 
of course, any equivalent conducting mem 
bel's which the brushes or contacts LS may 
ride over. 
Having described our invention, what we 

claim is:- 
1. In combination with a movable men 

be provided with pairs of electrically con 
lected contacts or brushes, pairs of rails 
composed of two sections spaced apart at 
their adjacent ends and insulated from one 
another, and means for actuating the mov 
able member to cause its brushes to traverse 
the 'espective rail Sections through unequal 
distances from the center of the space be 
tween the Sections. 

2. In combination with an oscillating 
lever provided with pairs of electrically con 
nected, yielding brushes, pairs of curved 
rails composed of two sections spaced apart 
at their adjacent ends and leaving a non 
conducting gap between them, and means 
for Oscillating said level to cause its brushes 
to trave'se the respective rail sections 
through unequal distances from the center 
of the gap. 

3. In combination with a reciprocating 
member provided with pairs of electicially 
connected brushes, pairs of rails composed 
of two sections spaced apart at their ad 
jacent ends and insulated from one another, 
an insulated member at the outer terminal 
of one of the sections for engaging the 
brushes at the end of one stroke of the re 

3. 

ciprocating member, and means for actuat 
ing the member to cause its brushes to trav 
erse the rail sections. 

4. In combination with a movable mem 
ber provided with pairs of electrically con 
nected contacts or brushes, pairs of rails 
composed of two sections spaced apart at 
their adjacent ends and insulated from one 
all other, an energizing coil, and means op 
erating in conjunction there with for per 
Imitting the actuation of Said member over 
one of the sections toward the space afore 
said at a given speed, and from the space 
at a relatively different speed. 

5. In combination with an oscillating 
lever purovided with pairs of electrically con 
nected yielding brushes, pairs of curved rails 
composed of two sections spaced apart at 
their adjacent ends and leaving a non-con 
ducting gap between them, an energizing 
coil, and means operating in conjunction 
therewith for permitting the movement of 
the lever over One of the sections toward 
the gap at a given speed, and from the gap 
at a relatively greater speed. 

6. In combination with a pair of station 
ary conducting members, a movable member 
having an insulating block, movable brushes 
alranged in Sockets of said block, a conduct 
ing strip secured to the block across the sock 
ets, and springs interposed between the strip 
and the brushes for yieldingly forcing the 
latter into engagement with the stationary 
members during the traverse of the movable 
member thereover. 

In testimony whereof We affix our signa 
tures, in presence of two witnesses. 

CHARIES BECK. 
ARTHUR BECK. 

Witnesses: 
EMIL STAREK, 
JOS. A. MICHEL. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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