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This invention relates to signalling apparatus 
and it has particular reference to a system for 
electrically transposing into audible and visible 
signals the load radius of a crane boom and the 
weight hoisted thereby. 
There are many types of signalling apparatus 

designed to warn a crane operator at a given load 
moment, among which there are devices employ 
ing the pendulum. principle of determining the 
angle of the boom and which utilize audible sig 
nals as a warning to the operator to either reduce 
the load or elevate the boom. The present in 
vention seeks to improve upon these types of sig 
nalling apparatus by affording a crane operator 
a constant medium, disclosing to him the load 
Weight and boom angle at all times during oper~ 
ation of the crane. 
The principal object of the invention therefore 

is as stated, and further, to provide electrically 
actuated means for not only warning the oper 
ator of a crane against overtaxing the same, but 
also to keep him constantly informed as to both 
the weight of the hoisted load, Whether or not 
uncalculated variations occur therein by reason 
of centrifugal force in swinging the boom, and 
the angle of the boom, all of which are important 
to safe handling of the crane to avoid the likeli 
hood of overturning under extreme conditions. 
Another ‘object of the invention is to provide 

a signal panel consisting of parallel columns of 
lights, one column being indicative of the weight 
of a hoisted load while the other represents the 
load radius of the boom. AS a load is hoisted, 
the lights in the weight column become illumi 
hated successively upward while the lights in the 
load radius column are likewise illuminated and 
so long as the Weight remains within a safe mar 
gin, only the visible signal is operative. However, 
provision is made that when the lights in both 
columns are illuminated simultaneously, an audi 
ble signal sounded to indicate overload, en 
abling the crane operator to ease oii on his load 
or change the angle of the boom to a position of 
greater safety. 
With the foregoing objects as paramount, the 

invention has further reference to certain fea— 
tures of accomplishment which will become a - 
parent as the description proceeds, taken in con 
nection with the accompanying drawings where 
in: 

Figure l is a diagrammatic view of the electri 
cal Wiring of the invention. 

Figure 1A is a detail face view or the signal 
panel of the invention. 
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2 
Figure 1B is a view of the boom angle indicator 

dial in diametrical cross-section. ' 
Figure 2 is a detail view of the boom angle 

indicator circuit and the weight indicator cir 
cuit, omitting the audible signal circuit. 
Figure 3 is a diagram speci?cally showing the 

bell and ringer circuits between the boom angle 
indicator and weight indicator with the signal 
lights added. 
Figure 4 is a diagram of the bell and ringer 

circuits. 
Figure 5 is a detail view of a. type of tensiom 

eter suitable if or use with the invention. 
Figure 6 is a detail view of a pendulum type 

boom angle indicator also suitable for use in con 
nection with the present invention. 
Figure '7 is a detail view of a constant ringing 

drop used in conjunction with the invention. 
Figure 8 is a detail view fragmentarily showing 

the pendulum and frame of Figure 6, illustrat 
ing the dual contacts thereof, and 
Figure 9 is a modi?ed form of boom angle in 

dicator. 
Continuing with a more detailed description 

of the drawings, it may be ?rst pointed out that 
the present invention refers chie?y to the electri 
cal system by which a crane operator is kept 
continuouslyinformed concerning variations in 
the angle of the boom as well as variations in 
the weight of a hoisted load. In order to accom 
plish this, provision is made for mechanically 
predetermining the tension on the dead line of 
a crane which represents the weight of a load 
supported thereby as Well as provision for me 
chanically indicating the varying angle of the 
boom as it changes positions in operation. The 
results of these two separate components of the 
invention are transposed into electrical signals 
in a manner to be presently described which, un 
der normal operating conditions consist of par 
allel columns of lights in a panel, the lights of 
one column being of one color, denoting weight 
and the differently colored lights in the compan 
ion column denoting boom angle. As a load is 
hoisted by the boom, the lights in the weight 
column are illuminated progressively upward 
until the actual weight of the load is disclosed on 
the'panel opposite the column of lights. This is 
true also of the lights in the opposite column. 
The arrangement is such, that the lights of the 
weight column will not surpass those of the boom 
angle column unless it is desired to pick up an 
overload. When this occurs, an audible signal 
circuit is closed and remains closed until manu 
ally reset, 
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Referring now to the mechanical means for 
predetermining the tension on the dead line, 
previously mentioned, reference is made to Figure 
5 wherein numeral l8 denotes the load support 
ing or dead line of a crane. Attached to this 
line is an angular arm H which, by virtue of an 
eye or a bolt l2, produces a bend in the line, 
as shown. Resisting the force tending to 
straighten the line is a spring l3, surrounding a 
rod 14, the latter being connected to the line by 
means of a small sheave £5. The spring and 
rod are arranged in a frame l8, on which is 
mounted a dial l'i'. This same reference char 
acter will be used throughout the drawings to 
denote the weight indicator dial. The move 
ments of the rod 14 are transmitted to a pointer, 
which, on the other ?gures, is identi?ed by ref 
erence numeral [8. 
The tensiometer described in the foregoing 

and illustrated in Figure 5 of the drawings is of 
well known design but it is understood that any 
other alternative design may be used in connec 
tion with the invention as may be suited to the 
purpose. This applies also to the mechanical 
component which denotes the angle of the boom. 
The inclinometer or boom angle indicating 

means consists in one form of a plate 19, in Fig 
ure 6, from which a segment of substantially a 
quarter of a circle is removed. Along the arcuate 
edge of the opening thus formed is arranged two 
rows of parallel contacts, generally designated by 
numeral 20. It has been found that by provid 
ing two instead of one row of contacts, current 
leakage, which would otherwise cause constant 
illumination of the signal lights, is avoided. 
These contacts are insulated from plate [3 by 
a mounting 2! of insulating material and are 
further insulated from each other. An expedient 
method of forming these contacts is to ?rst 
secure two parallel wires to the mounting 2! and h 
sever them at predetermined intervals by saw 
ing. The resultant segments of wire then form 
the individual contacts 3| which are connected 
electrically to corresponding contacts 32 on the 
weight indicator dial IT. A pendulum 23a is piv 
oted at 291) to a corner of the plate 19 in such 
manner that when the boom (not shown), on 
which the plate is mounted, is operated, the 
pendulum, in remaining perpendicular to the 
earth, will be in a position to engage each of the ‘ 
contacts 3! successively. Actual engagement 
however is e?ected through the rollers 230 which 
are insulated apart and which are separately 
connected to the light and bell circuits to be 
presently described. A connection is also made 
between the pivotal point 2% of the pendulum 
to the source of current, comparable to the man 
ner in which the pointer of the angle indicator 
dials, illustrated in companion ?gures, is elec 
trically wired to the source, which will now be 
described. 
In each of the Figures 1 to 4 inclusive, the load 

radius indicator is shown as consisting of a dial 
24, over which operates two pointers 25 and 25a, 
one below the other. It is obvious that this dial, 
which is known as a whole circle indicator, may 
be substituted for the angle indicator of Figure 6, 
but in the form shown it is similar in function 
to the angle indicator illustrated in Figure 9. 
The pointers 25 and 25a are provided with 

brush contacts 26 and 23a respectively, insulated 
apart and separately connected, electrically to 
the light circuit and bell circuit, as will become 
apparent presently. 
The pointers 25 and 25a are caused to move in 
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4 
relation to changes made in the angle of a boom 
by a weighted pendulum 21, suspended on a. 
fulcrum 28 and which carries a gear 29, meshing 
with a pinion 30, mounted on the pointer shaft. 
Obviously, when the indicator is mounted on a 
crane boom, the pendulum 21 will remain per 
pendicular to the earth regardless of the angle 
to which the boom is moved. As the relative 
positions of the gear and pinion change, the 
latter will rotate, causing the pointer 25 to travel 
over the contacts 3| of the dial 24. 
The individual contacts 3| of one row are con 

nected to corresponding contacts 32 on the face 
of the weight indicator dial IT. The companion 
row of contacts 3| are connected to correspond— 
ing lights 35 of the indicator panel 34 (see Fig. 1). 
The row of contacts 32 on the weight indi 

cator dial I‘! are individually connected to cor 
responding lights 33 on the panel 34. 
Under actual operating conditions, ?gures in 

dicative of the degree of angularity of the boom 
may be placed opposite appropriate lights on 
the panel 34 and ?gures representing weight in 
pounds may be inscribed opposite appropriate 
contacts 32 on the dial 17. However, for the 
sake of a better understanding of the relation 
ship between the contacts and lights, the contacts 
bear numbers on the drawing corresponding to 
those opposite the lights. For example, contact 
No, l on the boom angle indicator dial 24 is 
related to No. 1 contact on the weight indicator 
dial H as well as to the No. 1 light on the panel 
34. 
In Figure 1, which illustrates diagrammatically 

the complete wiring arrangement of the inven 
tor, it will be observed that the lower portion of 
the panel 34 serves as a junction box, in which 
the terminals 36 are mounted and to which are 
connected in sequence the wires 31 from the 
weight indicator and from one row of contacts 
of the angle indicator. These terminals are 
connected in sequence to the lights 33 indicative 
of the boom angle through wires 38. 

Opposite the terminals 36 is a companion row 
of terminals 39 to which are connected wires 40 
extending through conduit 4| to the companion 
row of contacts 3| of the angle indicator dial 24. 
In Figures 1, 3 and 4, the corresponding weight 

and boom angle indicating circuits are shown as 
closed through the corresponding light, bell 42 
and constant ringer 43, which indicates that a 
load is being hoisted with the boom at an unsafe 
angle. The pointers 25 and 18 of the angle and 
weight indicators respectively being on corre 
sponding contacts No. 1, current from battery A 
flows through wire a through No. 1 light on the 
left side of the panel illuminating the same, 
thence through wire I) which extends through 
conduit 4| to contact No. 1 on the angle indi 
cator dial '24, thence through engaging contact 
26a on pointer 25a, thence through Wire 0 back 
to battery A, thereby illuminating No. 1 light 
denoting boom position. Simultaneously, current 
?ows from battery B through wire d, through 
No. 1 light on the right side of panel 34, illumi 
nating the same, thence through wire e to wire 
1‘, through wire g to the No. 1 contact on the 
weight indicator dial I1, thence through pointer 
l8, through wire it and back to battery B through 
wire 1'. At the same time, the bell circuit is closed 
through wire 7' which energizes the magnets 44 
in the constant ringer 43 (Fig. '7), causing the 
armature 45 to be attracted to release the spring 
contact 46. Current is established through wire 
is to the bell 42, by engagement of spring contact 
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46 with the terminal 41 of wire 7c. The circuit 
is completed through wires Z and 1‘. 
When the relay or constant ringer drop is in 

the position shown in Figure 1, contact points 
p3 and p4 are closed, completing the circuit and 
permitting current to ?ow momentarily from 
binding post C2-C3 to an insulated post 82, ener 
gizing solenoids 44, which, in turn, attract the 
armature 45. The hook h is released to cause 
points pi and p2 to make contact. The cir 
cult is broken between posts C2-C3 and C2 
and between contact points p3 and p4. The clos 
ing of points pl and p2 causes current to flow 
between posts C2—C3 and C2, ringing the bell 
42. The solenoids operate only when the con 
tacts on the scale of the boom arc synchronize. 

It is obvious by reference to Figure '7 that the 
bell 42 will continue to ring until the plunger 
48 is manually pushed upward to reset the arma 
ture 45 and spring contact 4%, Simultaneous 
with the closing of the bell circuit as described, a 
red warning light 49, as shown in Figures 1 
and 4 is caused to burn and, like the bell 42, is 
rendered inoperative only by manually resetting 
the constant ringer 43, as described. Shown in 
termediate the lamp 49 and bell 42 in Figure 3_ 
is a green “all clear” signal 49a which is ener~ 
gized during inoperative periods of the warning 
signal. 
The foregoing description deals with but a 

selected one of the series of individual circuits 
which connect the several contacts on the dials 
l1 and 24 with the lights and bell circuit. It is 
at once apparent that whenever the two pointers 
l8 and 25 engage corresponding contacts on 
their respective dials, the results are identical 
with those described above to warn the operator 
to ease off on his load or to move the crane boom 
to a safer angle. However, so long as the hoisted 
load remains within a safe margin in relation 
to a particular boom position, the lights in the 
column denoting the weight hoisted remain be 
low and never surpass those in the column de 
noting the angle of the crane boom. It is ap 
parent therefore that the operator before whom 
the panel 34 is mounted is at all times ap 
prised concerning the position of the boom and 
the weight of the load hoisted thereby and is 
not required to rely upon the ?xed charts and 
load diagrams which cannot embrace all condi 
tions likely to be encountered. 

Manifestly, the construction as shown and de 
scribed is capable of some modi?cation and such 
modi?cation as may be construed to fall within 
the scope and meaning of the appended claims is 
also considered to be within the spirit and in 
tent of the invention. 
What is claimed is: 
1. A signal system for boom equipped hoisting 

apparatus, including a signal panel carrying par 
allel columns of lamps, two sets of arcuately ar 
ranged and relatively spaced contacts, each set 
having a pointer movable thereover, one of said 
sets of contacts being indicative of various angu 
lar positions of the boom of said hoisting ap 
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6 
paratus and whose pointer is gravity controlled, 
the other of said sets of contacts being indicative 
of the weight of a load hoisted by said boom, 
means connecting the contacts of one set to cor 
responding contacts of the companion set, means 
connecting the contacts of said angle indicating 
set of contacts to one of said columns of lamps, 
means connecting said weight indicating con 
tacts to the companion column of lamps, a cur 
rent supply circuit, an audible signal circuit and 
means rendered operative through the connect 
ing means upon contact of corresponding con 
tacts of said sets by their respective pointers to 
close said audible circuit. 

2. A signal system for boom equipped hoisting 
apparatus, two sets of individual contacts, the 
contacts of one set being in circuit with corre 
sponding contacts of the companion set, a col 
umn of lamps individual to each set of contacts, 
the contacts of one set being in circuit with 
corresponding lamps of one column, the contacts 
of the companion set being in circuit with cor 
responding contacts of the other set, a boom 
controlled pointer movable over the contacts of 
one set, a pointer movable over the contacts of 
the other set and controlled by variations in the 
weight of a load hoisted by said apparatus, a 
supply circuit, an audible circuit and means for 
closing said audible circuit through said con 
tact circuits when the moment of the load reaches 
a maximum limit. 

3. In a signal system for boom equipped cranes, 
a pair of sets of relatively spaced contacts in 
which the individual contacts of one set are in 
circuit with corresponding contacts of the other 
set, a lamp individual to and in circuit with the 
contacts of each of said sets and arranged in 
parallel columns on a panel, means responsive 
to changes in the angular position of the boom 
of said crane for closing the circuit between in 
dividual contacts of one set and their respec 
tive lamps, means responsive to variations in the 
weight of a load on said boom for closing the 
circuit between individual contacts of the other 
set and their respective lamps, a supply circuit, 
an audible signal circuit and means energizing 
said signal circuit through said contact circuits 
when the boom angle and weight responsive 
means engage corresponding contacts of said 
sets of contacts. 

HAROLD L. CONRAD. 
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