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The invention described herein may be manu-
factured and used by or for the Government for
governmental purposes without the payment of
any royalty thereon.

This application is a continuation-in-part of
application Serial No. 144,557 which I filed on
February 16, 1950 for “Automatic Fire Detecting
and Extinguishing Apparatus,” but which I have
now abandoned. :

My invention relates to fire extinguishing de-
vices and has particular reference to apparatus
for automatically -detecfing and extinguishing
fires in machinery.

Broadly stated the object of my invention is to
provide a device which will detect fires in ma-
chinery-and almost simultaneously stop the ma-
chine’s operation while deluging the area with a
fire extinguishing medium, and which also will
prevent operation of the machine until all the
elements necessary to such protective action are
in condition properly to function.

A more. specific -object of my invention is to
provide a device which detects fire by photo-
sensitive means and through various linkages
stops the machine’s operation and floods the fire
with water.or other extinguishing fluid.

Another object is to provide such a device
which will permit the photo-sensitive device to
be moved so that workmen will have free access
to the machine for purposes of repairing, etc.,
but yet prevent operation .of the machine until
the photo-sensitive means is trained on the ma-
chine and the braking mechanism is in readiness.

A further object is to assure that when the
photo-sensitive means is moved the fire detection
and extinguishing apparatus will not be activated
by virtue of light from a source other than the
potential fire hazard striking the photo-sensitive
detector.

Still another object is to provide such ‘appa-
ratus which is relatively inexpensive and which
may be readily adapted for use in‘most machines
wherein fires are likely to occur.

" My invention will best be understood by ref-
erence to the ifustrative embodiments shown in
the accompanying drawings, wherein-

Fig. 1 is a diagrammatic view of the various
elements, controls and wiring relationships of one
form of my device;,

Fig. 2 is a schematic llustration of my inven-
tion, incorporating the Fig. 1 controls and con-
nections, as applied to a machine for loading
tracer materials into bullets for small arms am-
munition;

Fig. 3 represents the Fig. 2 device, except for
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2
the addition of a special support bracket for the
flare detection head;

Fig. 4 is a diagrammatic view of the various
elements, controls and wiring relationships of a
modified form of my invention; and

Fig. 5 illustratively depicts an alternate form
Ic;f mZ device incorporating the controls shown by

ig. 4.

The machine to which the present invention
has llustratively been applied includes a frame-
work 6 and a cross head 7 which supports a ver-
tically acting ram 8 that drives a reciprocating
punch 9. The machine further hag a work table
1 that supports a conveyor mechanism 12 whieh
carries, at regularly spaced distances, a support-
ing die I13. The-machine is so adapted that each
die is brought directly under the punch at.the
appropriate work station so that the punch and
die are in correct axial alisnment with each
other. A portion of drive shaft 14 also is shown,
this shaft being, through various linkages not
represented in the drawings, connected to con-
veyor |2. 'Thus, for reasons which will later
become clear, stoppage of shaft 14 will likewise
result in a stoppage of the conveyor mechanism.
Carried by shaft 14 is a brake drum 16. A gear
reduction apparatus 17 is also associated with
shaft 14, and leadine from that avpparatus is a
flywheel 18 which is driven by a belt 19 connected
to a rotor (not shown). A clutch 21 is provided
for selective engagement of the flywheel in order
to transmit motive power, supplied by the driving
of belt 19, to shaft 14.whereby the machine’s
various mechanisms are motivated.

Chutch 21 is secured to one end of a lever 22
which pivots at its center 23 and has attached
at its other end a cylinder 24 that forms part
of an air motor to be described more fully below.
The free end of cylinder 24 carries an appro-
priately lined brake band 28 which, when ap-
plied against brake drum 18, serves to halt rota-
tion of shaft 14 and thus stop the machine’s op-
eration. By virtue of the pivotal construction
of lever 22, cylinder 24 along with brake band 26
normaily hover above the brake drum when clutch
21 envages flywheel 19, but when the brake band
is applied against the brake drum, lever 22 is
necessarily pivoted so that cluteh 21 is withdrawn
from engagement with the flywheel. This as-
sures that the machine’s motor-driven power will
not be ‘transmitted to shaft 14 when brakin
pressure is being applied thereagainst. )

‘The air motor, of which the abovementioned
cylinder 24 is a part, is of a conventional con-
struction which also includes a diaphragm (not



2,670,280

shown) secured within a housing 27 and an ex-
pansible spring (not shown) mounted within
housing 28. Connected to this housing 27 is an
air supply line 29 which is interrupted by an
electrically operated air valve 31 and, adjacent
to the air line’s connection to housing 21, there
is further provided an electrically operated air
escape valve 32.

Mounted on the machine, by any conventional
means is a flare detection head 23 that is aimed
directly at a potential source of fire which is to
be protected by the present invention. This
detection head 33 may suitably take the form of
a rectangular box (as shown), or any other suit-
able design provided with an opening thereinto
through which may penetrate light rays. Housed
within head 33 is a photo-voltaic cell 34 whose
sensitivity is pre-selected so that it will be ener-
gized only when a certain minimum intensity
of light falls thereon. Such pre-setting of the
cell is necessary in order to assure that my novel
apparatus is activated only by intense illumina-
tion such as that of a bright fire, thus safe-
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guarding against activation by normal light -

sources. Optionally, there may he mounted in
front of cell 24 a red or other suitahle filter 36
which will serve to minimize the effect of stray
light ravs that mav be reflected from the machine
or obiects in the surrounding locality and thereby
accidentally activate the cell when no fire is
present.

Two conventional “make-hreak” tvre mercury
switches 37—38 are also mounted within head
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property of staying in a relatively fixed position
at all times except when an operator desires to
move it to another position, Of course, if vibra-
tion is a factor to be considered so that a more
positive support for the flare head is desired,
suitable bracket 61 (see Fig. 3) of non-flexible
steel or other material may be employed. In
the illustrative embodiment, bracket 6T consists
of a substantially L-shaped bar, one end of which
is attached by means of bolts 68 to flanges 69
that project from head 33. The other end of
bar 61 is fastened to the machine’s framework
§ by means of screws Tl. By this simple method
of attachment, head 33 may conveniently be
swung out of position in order to make repairs,
as aforesaid, simply by removing one of the screws
71 and pivoting the head away until the neces-
sary clearance is obtained. The advantage of
such a pivotable connection lies in the fact that
it simplifies the job of properly relocating the

‘detection head in the correct operating position

with respect to the potential source of flares on
the machine.' - - B

Also aimed at the machine’s work  station,
where potential flares are expected, is a water
line 41 terminating in a spray nozzle 42. Mount-
ed in the water line just behind the:-spray nozzle
is an electrically operated water valve 43. DBe~

- tween the valve 43 and the source of water supply
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33. rach havine important functions which will -

be described later. One form of thrse mercury
switches is illustratively shown in Fig. 3 as con-
gisting of an essentiallv snheriral, seated vial, into
which extends two electrndes 90590 (in switch
37) and 589¢—5h9d (in switch 38) The svherical
vials each contain a poo! of mercury 61 which,
whenever the vial is oroperly positioned, serves
to connect tre electrodes and comvlete an elec-
trical circuit. The electrodes mav be in sub-
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stantiallv varallel alienment and in a sinele vlane, "-

if preferred, or thev may be in non-paral'el or
bi-planar relationshin if desired. the only gov-
erning factor being that the electrodss should he
so positioned, and the amount of mercury em-
ploved should be so regulated, that the elec-
trodes will be electrically connected to each other
when, -and only when, the vial is in a desired
critical position. - . :

Mounting of the.mercury switches 37—38 in
flare detection head 33 may be done in any con-
venient manner, an example of which is illus-
trated in Fig. 3. The spherical vials which house
. the switches may, for example, be held by spring
clips 65 which'may be mounted on a bracket (not
shown) or attached directly to the box housing
of the flare detection head itself. The attach-
ment of the clips may be made in a number of
ways, but they always must be so positioned that
when the flare head is aimed at a potential flare
the mercury pool 61 will be in a position to com-
plete the circuit (as in Fig. 3) by bridging the
gap between electrodes 59¢—59b and 59¢—59d,
respectively. :

If my unique device is being employed under
conditions where vibration is kept at a minimum,
it will be sufficient to suspend the flare detection
head by means of a semi-flexible cable 39, which
conducts -electricity to the parts carried by the
head. For such purposes cable 39 may prefer-
ably be comprised of well-known “B-X” or other
metal-armored, flexible material which has the
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is an electrically operated water pressure valve 44.

An electrical conduit 46- carries- conducting
wires from a remote control-box 47 to air valves
31—32, flare head cable 39, water valve 43 and
water pressure valve 44, Mounted within con-
trol box 47 is a sensitive micro-relay 48, a di-pole
di-throw (D. P. D. T.) relay 49, two resistors 5§
and a re-set button 52. Micro-relay 48 is a con~
ventionsl device embodying a meter movement
that utilizes its pointer as a relay contact which,
as it approaches full scale deflection, is magneti-
cally attracted to the other- contact and firmly
held in place. Re-set button 52, which is manu-
ally operated, serves to energize a coil (not
shown) which electromagnetically repels the
meter pointer from the full scale position, allow-
ing it to fall toward the zero side of the scale,
thereby breaking the relay circuit. Resistors 51
are for voltage dropping and current limiting
purposes for the re-set coil and micro-relay con-
tacts, respectively.

When the various above-described parts of my
invention are in the condition illustratively rep-
resented by the drawings, the apparatus is in

. readiness to function at the instant a flare origi-
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nates in the vicinity of die 13 or punch 8, as may
frequently occur in the case of machines for
loading sensitive tracer bullet compositions. -In
this condition, air valve 31 is open and air valve
32 is closed; clutch 21 is engaged with flywheel
18 and brake band 26 is supported free of brake
drum 16; water valve 43 is closed; and water
pressure valve 44 has its connection to the elec-
trical system retained intact, so as not to inter-
rupt the machine’s operation, by virtue of the
fact that the water pressure feeding through the
valve equals or exceeds a pre-determined desired
minimum.

in control box #1, micro-relay 48 is open,

. D.P.D. T, relay 49 is positioned so that electric

70

current is able to pass by it through contacts 53.
to. energize air valves 31—32, but cannot get by
the relay’s. open contacts 54 to energize water
valve 43. In flare head 33, mercury switches 31

- and 38 are, as explained previously, specially

75

positioned (see Fig. 3) with reference to the
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position assumed by the flare head when it is
focused or aimed at a potential source of fire.
Thus, when, and only when, the flare head is
in this precise “aimed” position, mercury switches
37--38 are closed as in Fig. 3, the former com-
pleting the circuit between the photo-voltaic cell
34 and micro-relay 48, while the latter completes
the circuit between the D. P. D. T. relay 49 and
air valves 31—32, ete. If flare head 33 is moved
from this pre-selected position, the contacts in
switches 37—38 are broken bhecause mercury 61
will thus be moved 50 as to break the connection
between the -electrodes, and the circuits which
they normally help to complete are thereby dis-
rupted. Such disruption not only renders my
inventive apparatus inoperative, but by thus
cutting off the current to valves 31—32, reverses
the position of cylinder 24 to apply brake band
26 ‘against brake drum 16 in a manner which
will be explained below. At the same time, since
the :circuit involving the flare head and the re-
lays has been broken, positive protection is given
against the possibility of water issuing from line
41 and spray nozzle 42, even though light of con-
siderable intensity strikes cell 34, as may readily
occur when the cell is moved out of normal down-
ward position.

Referring now to Figs. 4-5, there will be seen a
modification of my invention which eliminates
the use of the above-described mercury switches
31—38, and yet provides substantially the same
sensitive control over the operation of my appa-
ratus so that it becomes activated when, and only
when, the flare head is pointed in a single, pre-
determined direction. In this alternative con-
struction, there is provided a -conventional elec-
trical micro-switch 72 which may be supported on
the machine’s framework § by means of a bracket
13 and screws 74. This switch has a resiliently
mounted button 75 whieh, when it protrudes its
maximum extent from switch 72, it is in the
“break” position, but -when the button is de-
pressed it is in the “make” condition.. To co-act
with button 75 there is provided a projecting
member 76 from the side of flare detection head
-33A. "This projection 16 serves to contact and de-
press button 15 when head 234 is in the operating
position as shown in Fig. 5. As illustrated, button
15 and projection 76 may be given a substantially
conical form so that they make what practically
amounts to a single point contact, thereby in-
creasing the sensitivity of their relationship as
will later be explained.

For conveniently supporting the modified flare
detection head 33A in the required position as
shown in Fig. 5, there may suitably be provided a
simple L-shaped flange or bracket 71, one end of
which can be welded or brazed to the fare head,
while the other is fastened to the machine by
means of screws T8. When necessary to make
repairs to the machine on which my device is
employed, it is a simple task to remove screws T8
and lift head 32A out of the way; or, if desired,
only one of the screws 78 need be removed, and
the other sufficiently loosened so that the head
can be pivoted away the necessary distance, thus
making it easier to restore the head to the exact
operating position later on. ‘The advantage of
having a substantially single point' contact be-
tween projection 16 and micro-switch button 15
should now become evident: such contact of ne-
cessity insures that head 33A must be placed in
the proper, pre-determined position hefore switch
72 is actuated, and furthermore, assures that the
slightest deflection of head 33A (as would happen
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6
if serews 18 ‘were mot sufficiently tightened or
were removed) will likewise cause button 15 to
revert to the “break” condition. ‘

As will be seen from Fig. 4, except for the re-
placement of ‘the mercury switches by micro-
switeh 72, the construction of the just described
modification is essentially the same as the device
schematically illustrated by Fig: 1. Micro-switch
12, as Fig, 4 shows, essentially consists of a di-
pole, di-throw, arrangement having a contact 79
which connects the electrical line leading from
photo-voltage ceil 34 to micro-relay 48, and a
contact 80 which connects the electrical line lead-
ing from contact 53 of D. P. D. T. relay 49 and
the electrical line that feeds air valve 8f and air
escape valve 32.

Having thus deseribed the various component
parts of my invention, in preferred and suggested
medified forms and with particular reference to
the relative conditions of said parts when they
are in a state of readiness awaiting activation
caused by development of a sudden flare or fire,
the respective actions of the various parts, as
same take place when a fire oceurs, may now be
described. Assuming that a flare arises in the
vicinity of punch 19 and die 13, the illumination
therefrom is ‘picked up by the photo-voltaic cell
34 and the electric impulse supplied thereby -is
transmitted to micro-relay 48. 'This impulse
causes the meter movement of relay 48 to deflect
up-scale, and its self-locking contacts energize
the D. P. D. T. relay 49. This causes the con-
tacts at B3 to open and the contacts at 54 to
close. Opening of contacts 53 de-energizes air
valves 31—32 so as to close the former and open
the latter. This cuts off the air supply feeding
through line 29 to air motor housing 27 and the
air in that housing is permitted to escape through
open valve 32. This relief of air pressure on the
diaphragm (not shown) carried within housing
27 in turn releases the compressed spring (not
shown), -carried in housing 28, which then ex-
pands to force eylinder 24 and brake band 26 to
move down into contact with brake drum 186. Si-
multaneously, as earlier explained, clutch 21 is
disengaged from flywhee] {8, both actions serving
promptly to stop the operation of the entire ma-
chine.

Simultaneous with the de-energization of the
air valves and the braking of the machine, the
closing of contacts 54 furnishes electrical energy
required to open valve 43 and water is thereby
caused to pour from line 41 and spray nozzle 42
on the area of the fire. This water flow will con-
tinue until valve 43 is elosed by re-opening con-
tacts 4, which may be done by an operator press-
ing re-set button 52 in the remote control box.
Pressure on button 52 not only closes off the water
supply hut closes contacts 53 so as to restore the
air valves to their normal operative positions, and
likewise re-open the micro-relay switch 48, thus
placing the apparatus once again in condition for
instantaneous operation in the event of a future
fire.

Now that the operation of my unique apparatus
has been fully explained, it will be well to empha-
size the noteworthy manifold safety features
thereof, even though some of them will have been
obvious from the foregoing description. Of out-
standing importance isthe fact that the machine
to ‘which my invention is applied absolutely can-
not be operated unless the flare detection and
flare extinguishing elements of my apparatus are
in proper condition for functioning in ecase a fire
should develop. If the flare detection.head 33 (or
modified form 33A) is nof properly aimed at the
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expected fire locale, the appropriate electrical cir-
cuit is broken, as explained above, and the brake
system is activated to prevent the machine’s op-
eration. Similarly, if there should be a failure
of the electrical system or of the air pressure, the
machine will not be operable as the clutch will be
-disengaged and the braking mechanism will be
applied to prevent movement of shaft 14, con-
veyor 12, etc., until the trouble is rectified. As a
further precaution, to assure that a ready supply
of water (or other fire extinguishing fluid) is
available at all times when the machine is oper-
ating, the electrically operated water pressure
valve 48 serves to stop the machine in case that
pressure drops below a pre-determined requisite
minimum. Valve 44 is electrically connected to
the machine’s current source so that a drop of
water pressure below the pre-set minimum causes
an interruption in the electric current which
passes through the valve’s connection to the elec-
tric line, and the entire machine is thus rendered
inoperative until the condition is rectified.

From the foregoing it will be seen that my in-
vention will detect fires in machinery and almost
simultaneously stop the machine’s operation
while deluging the area with a fire extinguish-
ing medium, and also will prevent operation of
the machine until all the elements necessary to
such protective action are in condition properly
to function; that I have provided a device which
will -detect fires by photo-sensitive means and
which through various linkages stops the ma-
chine’s operation and floods the fire with water
or other extinguishing fluid; that I have pro-
vided such a device which will permit the photo-
sensitive means to be moved so that workmen
would have free access to the machine for pur-
pose of repairing, ete., but yet prevent operation
of the machine until the photo-sensitive means
is trained on the machine, the breaking mecha-
nism is in readiness, and the water supply is
adequate; that I have assured that when the
photo-sensitive means is moved the fire detection
and extinguishing apparatus will not be activated
by virtue of light from & source other than the
potential fire hazard striking the photo-sensitive
detector; and that I have provided such appa-~
ratus which is relatively inexpensive and which
may readily be adapted for use in most machines
wherein flares are likely to occur.

Of course, even though only one specific em-
bodiment of my invention has been illustrated
and described, it will ke obvious to those skilled
in the art that many modifications are possible
without departing from the spirit and scope of
the invention. That is to say, my invention is
extensive in its adaption and is not to be limifted
unnecessarily to the specific forms here shown
by way of illustration.

I claim: -

1. In combination with a machine which bears
a potential fire hazard, a source of electric cur-
rent and means for supplying it to said machine,
a flare detection head, means for movably mount-
ing said detection head with respect to said ma-
chine, a normally open electric circuit carried
by said detection head and connected to said
current source, electrically responsive means for
closing said circuit, photo-sensitive means car-
ried by said detection head for developing suffi-
cient electrical energy to actuate said electrically
responsive. means and close said circuit, and
adapted to be activated upon detection of a pre-
determined minimum illumination, air-operated
mechanism for braking the machine, electrically
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fesponsive air valve means effective so long-as
energized by the electrical energy supplied from
said current source for maintaining said ajr-
operated braking mechanism in released condi-
tion and for applying said braking mechanism
when  the electric energization thereof is- dis-
continued, and a “make-break” type electrical
switeh actuated by movement of said detection
head away from a predetermined position and
connected in the line between said current source
and said valve means so that when and only
when the head is focused in a single predeter-
mined direction the switch is in the “make” con-
dition whereby electrical energy from said cur-
rent source energizes said air valve means which
is thus kept open and the braking mechanism
released, but when the head is moved in any
other direction the switch is in the “break” con-
dition causing an interruption in the flow of
electrical energy to said air valve means and
thus operate the braking mechanism to make the
machine inoperative.

2. For use with a machine which bears a po-
tential fire hazard, a source of electric current
and means for supplying it to said machine, &
flare detection head having photo-sensitive
means for developing electrical energy and
adapted to be activated upon detection of a pre-
determined minimum illumination, means for
movably mounting said detection head with re-
spect to said machine, means for projecting &
fire extinguishing fluid upon said machine, elec-
trically operated valve means open so long as
energized by the electrical energy supplied from
said current source to enable the fire extinguish-
ing fluid to deluge the machine but normally re-
maining closed to stop the fluid’s flow when the
electric energization is discontinued, an elec-
trical relay connected in the line between said
eurrent source and said valve means and. nor-
mally open to interrupt the circuit but which
closes when said detection head’s photo-sensitive
means is activated so as to allow electricity from
said current source to energize said valve means,
and & “make-break” type electrical switch ac-
tuated by movement of said detection head away
from a predetermined position and connected
to said photo-sensitive means so that when and
only when the head is focused in a single pre-
determined direction the switch is in the “make”
position whereby electrical energy from the
photo-sensitive means closes said relay to com-
plete the circuit and in turn opens said valve
means to start the flow of the fire extinguishing
fluid, but when the head is focused in any other
direction the switch is in the “break” position
whereby no electrical energy is supplied to close
said relay and thus the valve means remains
closed and the flow of fire extinguishing fluid is
prevented. .

3. In combination with a machine which bears
a potential fire hazard, a source of electric cur-
rent, and means for supplying it to said machine,
g flare detection head, means for movably mount-
ing said detection head with respect to said
machine, photo-sensitive means carried by said
detection head for developing electrical energy
and adapted to be activated upon detection of
a predetermined minimum illumination, means
for projecting a fire extinguishing fluid upon said
article, electrically operated valve means which
remains open so long as energized by the elec-~
trical energy supplied from said current source
to enable the fire extinguishing fluid to deluge
the machine but normally remaining closed to
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stop the fluid’s flow when the electric energiza-
tion is discontinued, g normally open electric
circuit carried by said detection head, an elec~
trical relay connected in said eircuit between
said current source and said valve means for
closing said circuit when said detection head’s
photo-sensitive means is activated so as to ener-
gize said valve means, and an electrically ener-
gized fluid pressure valve fitted into the line
supplying the fire extinguishing fluid and elec~
trically connected to said current source, the
fluid pressure valve serving to interrupt the sup-
ply of electric current necessary to operate the
machine whenever the pressure of fire extin-
guishing fluid passing through that valve drops
below a predetermined minimum necessary for
effective use in extinguishing fires that may
develop in said machine.

4. In combination with a machine which hears
2 potential fire hazard, an electrical circuit in-
cluding a source of electrical current and means
for supplying it to said machine, a flare detec-
tion head, means for movably mounting said
detecting head with respect to said machine, a

normally open electric circuit carried by said ¢

detection head and connected to said current
source, electrically responsive means for closing
said eircuit, photo-sensitive means carried by
said detection head for developing sufficient else-
trical energy to actuate said electrically respon-
sive means and close said cireuit, and adapted
to be activated upon excitation by a predeter-
mined minimum illumination, means for. me-
chanically stopping operation of the machine,
means for projecting a fire extinguishing fluid
upon said machine, electrically responsive con-
trols for operating said machine stopping means
and said fluid projecting means, and electrical
switch means carried by said detection head and
connected in the electrical circuit for selectively
opening the circuit to prevent operation of the
machine and said fluid projecting means, and
closing the entire circuit save for the portion
controlled by said photo-sensitive means.

5. In combination with a machine which bears
& potential fire hazard, a source of electric cur-
rent and means for supplying it to said machine,
a flare detection head, means for movably
mounting said detection head with respect to
said machine, a normally open electric cireuit
carried by said detection head and connected
to said current source, electrically responsive
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means for closing said circuit, photo-sensitive
means carried by said detection head for devel-
oping sufficient electrical energy to actuate said
electrically responsive means to close said circuit,
and adapted to be activated upon detection of
a predetermined minimum llumination, air-
operated mechanism for braking the machine,
electrically responsive air valve means effective
50 long as energized by the electrical energy
supplied from said current source for maintain-
ing said air-operated braking mechanism in re-
leased condition and for applying said braking
mechanism when the electric energization there-
of is discontinued, means for projecting a fire
extinguishing fluid upon said machine, elec-
trically operated valve means open so long as
energized by the electrical energy supplied from
said current source to enable the fire extin-
guishing fluid to deluge the machine but nor-
mally remaining closed to stop the fluid’s flow
when the electric energization is discontinued,
an electrical relay connected in the line between
sald current source and said electric valve means
and normally open to interrupt the circuit but
which closes when said detection head’s photo-
sensitive means is activated so as to allow elec-
tricity from said current means to energize said
valve means, a first “make-break” type electrical
switch carried by said detection head and con-
nected in the line between said photo-sensitive
means and said relay, a second “make-break”
type electrical switch also earried by said detec-
tion head and connected in the line between said
current source and both said air valve means
for conirolling the brake and said electric valve
means for controlling the fluid projecting means,
and a “di-polar, di-throw” type electrical switch
connected so as to be operated upon activation
of said relay and operable selectively to close the
circuit which operates said braking mechanism
and alternatively to close the circuit which causes
projection of the fire extinguishing fluid on the

machine,
EUGENE ROFFMAN.
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