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57 ABSTRACT 
A photocell-activated intruder alarm system, including 
a control circuit adapted to automatically adjust system 
operation to ambient light conditions and adapted to 
facilitate bore sighting of the apparatus on an external 
light source. A time delay inherently present in said cir 
cuit provides delay in arming of the alarm after activa 
tion of the system, whereby a user may remove himself 
from the protected area without discharging the alarm. 

8 Claims, 4 Drawing Figures . 
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3,759,397 
DEVICE FOR SUPPORTING SHEET MATERALS 

The present invention relates to a device for support 
ing a load of sheets thereon, more particularly, to such 
a device wherein the sheets are positioned edgewise on 
a supporting surface and lean against an upright wall 
and the device is positionable in a vertical or rear 
wardly inclined position. 

In the production of flat glass, various forms of load 
supporting devices have been used to hold the unit 
loads of glass sheets as they come from the production 
line. Similar or other forms of load supporting devices 
have been used for holding such loads of glass sheets in 
warehouses during storage or in vehicles during trans 
portation. Such devices have also been provided with 
wheels to facilitate the movement of loads of sheets 
over relatively short distances, such as from the pro 
duction plant to a shipping dock or a warehouse. Since 
such devices are generally provided with raised load 
supporting surfaces they can be lifted or carried with 
their loads in place by forklift trucks or other handling 
apparatus so that it is not essential that the devices be 
always equipped with wheels. 
These supporting devices are generally loaded by in 

dividually carrying each sheet over the front edge of 
the supporting surface and releasing the sheet so that 
its face leans against a wall extending upwardly from 
the rear portion of the load supporting surface. Each 
subsequently loaded sheet thus rests against the face of 
the previously loaded sheet. Unloading of this device is 
accomplished by the reverse sequence of the above op 
eration. The loading and unloading operations thus re 
quire that the front of the supporting device be unob 
structed by any load retaining wall or other structure. 
Basically, the supporting devices comprise a raised load 
supporting deck or surface and a rear wall upstanding 
from the rear portion of the supporting deck so that 
when the device is viewed from the end thereof the sup 
porting surface and wall define a substantially L-shaped 
Structure. 

During the loading and unloading operation the 
sheets which may be on the device at any given time 
must be stably supported. Since it is undesirable to pro 
vide any form of retaining structure on the front por 
tion of the supporting device it is generally provided 
that the upstanding wall is inclined rearwardly and the 
sheets are leaned against this inclined wall. Such a 
structure is relatively inefficient because the volume of 
storage space required for accommodating a storage 
device is disproportionate with respect to its load bear 
ing capacity. When it is necessary to accommodate a 
large number of supporting devices loaded with sheets, 
the inefficiently used storage space increases directly in 
proportion to the number of devices being stored. 

It is therefore the principal object of the present in 
vention to provide a novel and improved device for 
supporting a load of sheets and requiring a minimum of 
storage area. 

It is another object of the present invention to pro 
vide a supporting device for sheet material which ena 
bles sheets of glass and other material to be economi 
cally and efficiently stored, handled and transported. 

It is a further object of the present invention to pro 
vide a device for supporting a load of sheets thereon in 
vertical position and upon which the sheets may be effi 
ciently loaded or unloaded. 

15 

2 
According to one aspect of the present invention, the 

device for supporting a load of sheets may comprise 
supporting surface means having front and rear leg 
means, Wall means are upstanding from the rear por 
tion of the load supporting surface means so as to sup 
port a load of sheets placed edgewise on the supporting 
surface and leaning against the wall means. The rear leg 
means comprises movable rear leg means pivotally 
mounted on the supporting device to pivot between a 
position in which the wall means is substantially verti 
cal and another position in which the wall means is in 
clined rearwardly from the bottom to the top thereof. 
The supporting surface means and the wall means es 

sentially define an L-shaped structure and a movable 
leg or legs may be pivotally mounted from a point on 
the wall means above the supporting surfaces. A catch 
member is pivotally mounted on the device and locks 
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the movable rear leg in a position wherein the support 
ing device is inclined. The catch member can be piv 
oted to a vertical position in which it is inoperative to 
enable the movable rear leg to be pivoted to a position 
in which the supporting device is substantially vertical. 
A retaining member may be provided to pass over and 
in front of the load of sheets and be detachably con 
nected to the upper portion of the wall means and/or 
to the front portion of the supporting surface means. 
The movable rear leg may also be pivoted to the 

lower portion of the supporting device so that when the 
device is in the inclined position the rear portion of the 
device will be supported at the junction of the support 
ing surface and upstanding wall means. 
The supporting device of the present invention is par 

ticularly advantageous since during loading the device 
can be positioned with its rear wall inclined and the 
loaded device can then be stored in a vertical position 
in which it occupies a considerably smaller space. The 
floor space occupied by a loaded device in a vertical 
position is up to 45% less than for other known storage 
devices. Accordingly, the given area of a storage room, 
a transport container or vehicle can hold a considera 
bly greater number of loaded devices of the present in 
vention than previously known sheet supporting de 
vices. It is apparent that while the rear wall of the stor 
age device should be inclined during loading and un 
loading operations it is not necessary that the wall be 
inclined when the device has been loaded and is being 
stored or transported. At these times when the support 
ing device is in a vertical position the load is retained 
in position by suitable retaining straps or bars. 
Other objects and advantages of the present inven 

tion will be apparent upon reference to the accompany 
ing description when taken in conjunction with the fol 
lowing drawings, which are exemplary, wherein; 
FIG. 1 is an overall perspective device according to 

the present invention and looking at the rear thereof; 
FIG. 2 is a perspective view but in enlarged scale 

showing details of the construction of the catch men 
ber on the supporting device of FIG. 1; 
FIG. 3 is a side elevational view of a modified sup 

porting device; and 
FIG. 4 is a side elevational view of a portion of still 

another modification of the load supporting device ac 
cording to the present invention. 
Proceeding next to the drawings wherein like refer 

ence symbols indicate the same parts throughout the 
various views, a specific embodiment and modifica 
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As seen therein a control module 2 forms the heart of 
the system and includes generally a control unit and 
mode selector means 4, bore sight indicator 6, light 
sensor means 8, and internal alarm 10. Control module 
2 will typically comprise a single compact unit, and as 
such unit will commonly be positioned in an area - 
such as a room of a dwelling place - desired to be pro 
tected. The module 2 is preferably housed in an attrac 
tive case or the like which blends in well with the sur 
rounding environment. 
Control unit and mode selector means 4, which will 

hereinafter be described in greater detail, performs the 
various control functions for the system and also in 
cludes switching means for powering the system and 
arming the alarm. Electrical power for module 2 is 
shown as being fed to means 4 by a line 25. Such power 
originates as line power at 12 and is stepped down in 
voltage at transformer 14 so that all potentials within 
the system are relatively low and therefore safe for the 
user. Transformer 4 is shown in the Figure as a sepa 
rate unit external to module 2 but it will of course be 
clear that such element could as well be contained 
within module 2 itself. Similar considerations apply to 
the standby power unit 14. This unit, which is seen to 
be in communication with means 2 via the lines 27 and 
29, may simply comprise a battery pack or the like and 
furnishes power to means 4 by line 29 in the event of 
line power failure. The unit 16 is thus shown as residing 
external to module 2 but again could clearly be merged 
into the basic module 2 if so desired. 
Control unit and mode selector means 4 is seen to be 

provided with an input via line 31 from light sensor 8. 
The latter, which may be a conventional photocell or 
the like, is, in accordance with the invention “sighted' 
upon a remote external light source 18. Source 18, fur 
ther in accordance with the invention, may be any con 
venient illuminating source, including for example, a 
common room lamp, a reflecting surface, or a window 
accessible to external daylight. Source 18 will typically 
be considerably removed from sensor 8 -e.g., by being 
placed at the opposite side of a protected room. Sight 
ing of sensor 8 upon source 18 is accomplished by 
physically manipulating module 2 to yeild appropriate 
indication in bore sight indicator 6 (connected to 
means 4) that optimal sighting has been achieved. The 
precise manner in which this action occurs will be set 
forth subsequently. Let it suffice for present to point 
out that after means 4 has appropriately been set for 
bore sighting, indicator 6 -which may be a meter or 
light- is observed as the orientation of module 2 is 
varied, the circuit of means 4 being such as to effect re 
sponses at indicator 6 which can be analyzed to deter 
mine the accuracy of sighting. 
Once the sensor 8 of module 2 is thus accurately 

sighted on source 18, control unit and mode selector 
means 4 is adjusted to the "arm" mode, and thereafter 
fluctuations in light intensity falling upon sensor 8 
which are of the type caused by an intruder passing be 
tween sensor 8 and source 18 will be detected at means 
4 which will in turn activate internal alarm 0. 
While the elements thus far described are capable of 

operating as a system without additional detection de 
vices, the system will typically include additional sen 
sors such as auxiliary light sensor 19, and smoke/heat 
detector 21. Sensor 19 may thus be used in the precise 
manner described in connection with sensor 8 to pro 
tect additional areas - possibly remote from the area 
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4. 
where module 2 is located, the auxiliary sensor being 
connected to module 2 at means 4 by the line 33. Obvi 
ously a plurality of such sensors may, if desired, be so 
employed. Similarly a smoke/heat detector 21 - which 
may be of any conventional design - may be con 
nected back to module 2, and provide signals thereto 
indicative of dangerous heat or smoke conditions, such 
signals serving ultimately to activate alarm 10. In order 
to add flexibility to the system, smoke/heat detector 21 
- which may be one of a plurality of such units - will 
typically be joined to module 2 by a junction box 19 
which has connection means for a plurality of such de 
tectors. Such box 20 may also serve as a connecting 
link between means 4 and an external alarm 23. The 
external alarm 23 will typically be conspicuously 
mounted outside a building or the like and may be acti 
vated commonly with or independent of internal alarm 
10. 
FIG. 2 is a simplified schematic electrical diagram for 

the control module portion of the system. Switching 
means for activating this circuit and switching its out 
put and input to the various detectors and alarms etc. 
of FIG. 1, are for purposes of simplicity not shown, but 
are conventional, such switching being activated in ac 
cordance with the desired mode of operation of the sys 
ten. w 

As seen in FIG. 2 a closed loop circuit is provided 
consisting of a D.C. differential amplifier (transistors 
20 and 22), a D.C. amplifier (transistor 28), and an 
emitter follower (transistor 24). Transistor 26 serves as 
a D.C. amplifier to provide a large signal to resistor 30. 
The latter, while shown for purposes of the present dia 
gram as a resistor, actually corresponds to bore sight 
indicator 6 of FIG. 1 and may in practice comprise a 
light bulb or a current measuring meter. 
The photocell 36 of FIG. 2 corresponds to light sen 

sor 8 of FIG. 1. Resistor 38 and capacitor 40 form a 
long time constant with respect to the transient signal 
to be sensed via photocell 36, thus keeping the closed 
loop from cancelling the desired signal. 
Due to the fixed voltage applied to the base of tran 

sistor 22, the voltage across resistor 50 will remain ap 
proximately constant whenever transistor 22 is con 
ducting. (It will be noted that transistor 22 will always 
be conducting when the loop stabilizes, since it is the 
only source of current for the base of transistor 28.) 
Thus we can write: 

I - I. FK F (E/2-0.5)/Rs 
(1) 

where E is the supply voltage for the circuit. 
At turn-on, capacitor 40 is discharged; thus the volt 

age at the junction of resistors 42 and 44 will be at or 
near ground. The value of resistor 42 is made suffi 
ciently small to force all the current through transistor 
20 under these conditions, so that 

lso a Ka le. O 
(2) 

With transistor 22 off, transistor 28 is also off and ca 
pacitor 40 starts to charge toward E through resistors 
38 and 46. Emitter follower 24 prevents loading of the 
time constant and transfers the voltage on capacitor 40 
so that 
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V, a V- 0.5. (where V = voltage at junction of 
resistors 42 & 44.); 

. (3) 
where Vo is the voltage on capacitor 40. 5 
As V, increases in value, the voltage drop across re 

sistor 42 in parallel with the photocell is slowly re 
duced, decreasingi (the base current of transistor 20) 
until it multiplied by the D.C. current gain of transistor 
20 (he) is less than K. At this point transister 22 starts 
to conduct, increasing until transistor 28 conducts, re 
ducing the voltage at the collector of transistor 28 until 
capacitor 40 ceases to charge. The loop stabilizes at 
this point. 
As light impinges on photocell 36, the resistance of 15 

this device decreases, becoming much smaller in value 
than resister 42. This momentarily increases i, de 
creasing Izz, cutting off transistor 28, allowing capacitor 
40 to charge further and stabilize at a higher value. 
After restabilization I and I both return to essen 
tially their initial values. : 

Resistor 48 is of such value that the drop across it is 
small compared to the base-to-emitter drop of transis 
tor 28. Thus the output under quiescent conditions will 
be approximately 0.5 volts under a very wide range of 25 
resistance values for photocell 36, in consequence of 
which the circuit is self-adjusting for a corresponding 
wide range of ambient lighting conditions. When the 
light to photocell 36 is interrupted the value of 

10 
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40 

of transistor 20. This produces a positive signal at the 
circuit output 32 of a magnitude in voltage dependent 
on the value of load resistor 34 (corresponding e.g., to 
alarm 10), resistor 48 and K. If the light is permanently 
interrupted the output Eu will slowly decay to its origi 
nal value as shown in FIG. 3. 
By setting a threshold level for activation, any num 

ber of devices, (such as an alarm, a relay, a counter, a 
computer input, etc.) can be activated by the said out 
put. It is also noted that by applying a fixed voltage 
other than zero to the emitter of transistor 28 and to 
the bottom of resistor 34, the quiescent value can be 
variccd over a range of values, including a negative 
value. Thus the present device can be set so that it is 
compatible with external devices with various trigger or 
threshold levels. 

It is noted that the circuit of FIG. 2 will sense sudden 
increases in light intensity as well as decreases. The 
output for a step increase is thus just the opposite in po 
larity, as shown in FIG. 4. This feature is utilized in 
bore sighting. In particular as a highly directional light 
cell is pointed toward a light source, the sudden nega 
tive swing at the output-as shown in FIG. 4- cuts off 
transistor 28. The only current then flowing through is 
the base of transistor 26 is the capacitor 40 charge cur 
rent via resistors 38 and 46. Since resistor 38 is much 
larger than resistor 46, this current is too small to light 
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6 : 
the bore sight indicator lamp represented by resistor 
30, and the said lamp will remain out until the circuit 
restabilizes. After initial restabilization if perfect bore 
sighting has not been achieved, then a new and even 
better null can be obtained. This operation can be re 
peated until no further nulling can be achieved by aim 
ing the cell. This is the condition of best boresight. 
The manner in which the FIG. 2 circuit introduces 

delay in arming of the alarm following activation of this 
mode of system operation, may also be appreciated 
from the graph of FIG. 4. In particular, it will be ob 
served therein that a considerable time period is pres 
ent between a point such as 52 - where E has 
dropped to zero - and the point where quiescent volt 
age is attained. This same period is, of course, present 
following initial arming, and serves admirably to enable 
the system user to remove himself from presence of the 
photocell without effecting discharge of the alarm. 
While the present invention has been particularly set 

forth in terms of specific embodiments thereof, it will 
be appreciated in view of the instant disclosure, that 
numerous variations upon the teaching are now en 
abled, which variations are yet within the true scope of 
this teaching. Accordingly, the invention is to be 
broadly construed and limited only by the scope and 
spirit of the claims now appended hereto. 

I claim: 
1. A light sensor-activated intruder alarm system, 

comprising: - 

a light sensor means sightable on a spaced light 
source; 

b. a control unit connected to receive the output 
from said light sensor means, said unit including 
means for providing a signal output at a relatively 
fixed quiescent level in the presence of slow light 
changes at said sensor and at levels detectably re 
moved from said quiescent level in the presence of 
transient light changes at said sensor, said means 
comprising a self-stabilizing DC closed loop circuit 
in series with said sensor, said loop including ampli 
fier means and having a relatively long time cons 
tant with respect to said transient signals, but not 
with respect to said slow light changes sought to be 
compensated; 

c. bore sight detector means connected to said signal 
output of said loop, said means being adapted to 
provide indication of sudden increases in light at 
said sensor, whereby sighting of said sensor on said 
light source may be detected; and . . . 

d. alarm means connected to said signal output, said 
means being adapted to provide indication of sud 
den decreases in light at said sensor, whereby intru 
sion between said sensor and said light source may 
be detected. ' 

2. Apparatus in accordance with claim 1, wherein 
said bore sight detection means comprises an indicator 
lamp and D.C. amplifier means for receiving said signal 
output and providing power to said lamp in accordance 
with said signal output. 

3. Apparatus in accordance with claim wherein said 
sensor comprises a photocell, the resistance of which 
varies in response to the incident light level and 
wherein said loop includes differential amplifier means, 
the output from one side of said photocell being one 
input to said differential amplifier means, and the out 
put from said differential amplifier means being pro 
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vided in series to the other side of said photocell for 
feeding back in said loop. 

4. Apparatus in accordance with claim 3, wherein 
said control unit includes power switching means and 
means for switching said system to an arm mode, said 
RC circuit means having a sufficient time constant to 
provide upon switching to said arm mode a sufficient 
delay in said signal output attaining said quiescent level 
to permit the system operator to remove himself from 
the intruder detection zone of said system. 

5. Apparatus in accordance with claim 1 including a 
plurality of light sensors. 

6. Apparatus in accordance with claim 5 including a 
plurality of said alarm means, at least one of said means 
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8 
together with said control unit, bore sight indicator, 
and at least one of said light sensors being contained 
within a compact module: 

7. Apparatus in accordance with claim 6, further in 
cluding smoke/heat detector means connected to said 
control unit, said control unit further including means 
adapted to discharge at least one of said alarm means 
upon receipt of a signal from said detector means indic 
ative of smoke or heat. 

8. Apparatus in accordance with claim 3, wherein an 
emitter follower and RC circuit means couples said dif 
ferential amplifier means back to said sensor. 

ck ak sk :k ck 


