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This application is in part a continuation of 

my Co-pending application, No. 402,149 filed July 
12, 1941. The invention relates to an oil pres 
Sure alarm System capable of use with Warious 
machines having an oil pressure lubricating Sys 
ten. Such machines include prime mowers and 
other machines. The present System has, how 
ever, been developed with particular reference to 
uSe With the type of internal combustion motor 
knoWn as a Diesel engine. 
While it is capable of more general applica 

tion, it is regarded as of interest that the form 
Of Oil preSSure alarm System herein disclosed Was 
devised to meet the requirements of certain 
Diesel engine installations of the marine type. 
In Such installations, the engineer in charge 
operates under orders received by signal from 
the bridge or pilot house so that the continual 
operation of an oil pressure alarm would be con 
fusing, to the extent that the old type of low 
preSSure alarm. Which Sounds Whenever the oil 
pressure drops as in maneuvering would be con 
fusing and objectionable to the extent that Would 
cause the alarm to be disconnected at Such times 

gotten. So that the engineer would not receive 
notice of a, Subsequent loss of lubricating oil 
preSSlre and under Such circumstances could 
not prevent serious damage to the engine on ac 
count of failure of the lubricating system. 
While visual alarms, as red lights, may be used, 

they are frequently overlooked or the bulbs burn 
Out Or if the signals are so intense as to demand 
attention, the system should be shut off as ob 
jectionable in maneuvering as would a low pres 
Sure Sound alarm. With consequent lack of notice 
and resulting damage to the engine in the event 
of loSS of oil pressure. 
The object of the invention is to provide an oil 

preSStire alarn System in Which the alarm Sounds 
Or Operates When and only When the lubricating 
oil pressure is insufficient or becomes insufficient 
for safe lubrication of the engine during opera 
tion, or when the lubricating System is inoper 
ative at the time of starting. 

Particular emphasis has been placed on the 
application of the System of the invention to 
Diesel engines on account of the high bearing 
preSSures employed and the consequent imme 
diate and extensive damage which results from 
faulty lubrication. 
The alarm system of the invention, in the pre 

ferred form in which the invention has been 
practiced, comprises a high-low pressure Switch 
in Which the Switch arm or moving member is 
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should be notified. 
ings of the alarm in maneuvering as in reversing 

normally in contact with the low pressure termi 
nal, and moves almost instantaneously to contact 
With the high pressure terminal when a Satis 
factory operating pressure is reached; there 
after, it moves back into contact With the low 
preSSure terminal if lubricating oil pressure drops 
below What may be regarded as a reaSonably 
safe minimum pressure for lubrication. Other 
methods of controlling the circuit in response to 
predetermined changes of lubricating oil pres 
sure being contemplated, the practical form in 
Which the System has been Operated includes a 
delay relay operated or closed by contact of the 
said high-low Switch arm with the high pressure 
terminal due to build up of the oil pressure to 
the operating Standard, a Second or alarm relay 
operated by Subsequent return of the high-low 
pressure switch arm to contact With the low 
pressure terminal due to a predetermined loss 
of said pressure, and a horn or other suitable 
alarm, a thermostatic SWitch being also provided 
to connect the low pressure terminal of the high 
low pressure switch to the ground through the 
alarm or otherwise actuate the alarm at the time 
of starting in case of IOSS of oil or occurrence Of 
leakage while the engine has been idle. 
While the thermostatic SWitch or the equiva 

lent is regarded as an essential precaution, other 
alarms or indicating means for this purpose may 
be employed, such thermostatic or similar de 
vices not being regarded as an essential part of 
the new combination in its broader Scope. 

It is of particular importance that there can 
be no alarm otherwise than through the thermo 
stat or equivalent device used for the purpose 
just stated, until the oil pressure has been built 
up by the Operation of the engine, to a prede 
termined pressure and is thereafter dropped to 
a lower pressure which is predetermined as harm 
ful or unsafe to the extent that the engineer 

In this Way, repeated SOUnd 

or slowing down are prevented. The System is 
preferably controlled by... a SWitch operated by 
the starting valve control or Some part of the 
engine which changes position or condition in 
starting and stopping. Starting thus places the 
system in operation and stopping of the engine 
cuts off the alarm system or disconnects it per 
mitting it to return to normal. While the meth 
od just stated of controlling the alarm System 
has important advantages, the master or control 
Switch may be otherwise operated.. 

In operation, neither relay is energized until 
the high-low pressure SWitch engages the high 
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pressure terminal. The current then operates 
the delay relay switch which places the delay 
relay coil in circuit to remain in circuit so long 
as the engine is running. Thereafter, if the 
lubricating pressure is lost or drops to the prede 
termined extent before the engine is stopped, 
the alarm relay is operated closing the alarm re 
lay SWitch. Which places the horn or other alarm 
in circuit Operating the alarm. When the en 
gine is stopped as by operating the control, the 
System returns to its initial position. 
The System as shown is entirely electrical and 

there is no opportunity for failure and it is par 
ticularly notable that no alarm can be sounded 
or otherwise operated except in cases of harm 
ful loss of lubricating oil pressure. While de 
tails of an alarm system are shown, the prin 
ciples of the invention whereby the alarm is 
actuated may be applied to any other suitable 
safety device as a provision for automatically 
stopping the engine. In marine installations, the 
use of an alarm to notify the engineer of the 
necessity for stopping his engine is the preferred 
practice. 
In the drawing: 
Fig. 1 is a diagrammatic view of the system, 
Fig. 2 is a perspective view of a relay adapted 

to the purposes of the invention. 
Referring to the drawing by numerals, the 

circuit includes plus and minus busses and 2, 
Suitable differences of potential therein being 
established and maintained by a generator or in 
any Suitable manner. A. Diesel engine 3 or other 
machine being lubricated is indicated diagram 
matically. This engine or other machine has a 
Control shaft 4, which may be treated as repre 
Senting any member the position or condition 
of which is changed in starting and in stopping 
the machine or engine. This control shaft 4 
which, in the form of the invention shown, is 
rocked through a short arc in stopping and 
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starting, is provided with a cam 5 or other suit 
able member by which the master or control 
SWitch 6, controlling the alarm circuit, is closed, 
and caused to remain closed throughout the 
period during which the engine is in operation. 
By closing this switch, the alarm system to be 
described is placed in operative condition and re 
tained in operative condition until the control 
shaft, which operates the starting valve, throttle 
or the like is turned or rocked to the proper po 
sition to stop the engine. In the form shown the 
shaft 4 is turned clockwise or right handed as 
Seen in Fig. 1 in starting and in either direction 
for stopping, and switch 6 is given a tendency 
to Open by spring means as the resilience of 
can engaging arm 6. 
The alarm system of the invention, as already 

pointed out, includes in connection with the 
circuit an example of which is to be described, 
a delay relay 0, a second relay , a high-low 
pressure switch 2, operated by a pressure ele 
ment 4, suitably connected as at 5 to the oil 
pressure lubricating system of the engine ma 
chine 3 and a horn or other suitable alarm S. 
The System as shown is also provided with a 

thermostatic switch assembly to prevent dam 
age due to leaks or loss of lubricating pressure 
while the machine or engine is idle, this switch 
operates to Sound the alarm in case of delay in 
building up the oil pressure after the engine is 
started and the circuit is closed at 6. These are 
examples of various equivalent units. 
The details of this and other unit assemblies 

will be hereinafter more fully described. 
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2,313,121 
Having reference to the alarm circuit as il 

lustrated, the positive buSS , is connected 
through the control SWitch 6 by means of a con 
ductor 2 to the positive terminal of the horn 
or other alarm 6. In the form of circuit shown, 
the conductor is also connected by branch con 
nection 22 to the swinging arm 24 of the high 
low pressure Switch 2. A second branch con 
nection 25 connects the conductor 2 to the pos 
itive pole 26 of the switch 28 of delay relay fo, 
this switch 28 is of the double blade type having 
blades 29 and 30 engaging poles 26 and 26', 
these blades are mounted on the rocking base 
bar 2 of non-conducting material. The blade 
29, as shown, is connected by conductors 3 and 
3' to the plus side of coil 37 and its contact 26 
is connected by conductor 2 to positive buss . 
Coil 37 is connected on its minus side to buss 2 
by conductor 4, 42. High pressure contact 33 
is connected to main 32 which is normally de 
pendent for its energization on the closing of 
contact at the high pressure terminal 33 of the 
high-low pressure Switch. 2. Main 32 is con 
nected by conductors 3 and 3’ to the plus side 
of coil 3 of electro magnet 37' of relay O, said 
magnet having a core 38. Rocking base bar 2 
is retracted by spring 40 tending to open the 
Switch. Core 38 attracts armature 39 on bar 2 
to close the switch 28 which is opened by spring 
40. 
The Second blade 30 of the double blade SWitch 

28 is connected at or near its pivot end near bar 
27 to the conductor 42, so that when the delay 
relay switch 28 has been closed and high pres 
sure contact 33 having been previously in cir 
cuit is thrown out of contact, the current flows 
through coil 37 by Way of conductor 2 to con 
ductor 25 through terminal or contact 26, to 
blade 29 and by way of blade 29 to conductor 3 
and hence through conductor 3 to coil 3 and 
back by way of negative conductors 4 and 42, 
to the negative buss. 2, thus holding the switch 
closed. In other Words, when the high pressure 
terminal 33 has been engaged by the Switch arm 
24, and delay relay switch 28 is closed, magnet 
37 continues to be energized, and switch 28 re 
mains closed until control Switch 6 is opened as 
by stopping the engine or the machine by opera 
tion of control shaft 4. 
The purpose of the alarm relay is to oper 

ate in combination with the delay relay 0 to con 
trol the timing of the sounding of the alarm 6 
to take place after operating pressure has been 
generated in the lubricating oil System but not 
until pressure has thereafter dropped to an ex 
tent which would be dangerous to the machine 
Or engine thus lubricated. An exception to this 
is When there is a loss of oil or a leak becomes 
effective while the engine is not running. To 
operate the alarm under these circumstances, 
the thermostat assembly 7 has been provided, 
other time control or delay means being avail 
able. 
The alarm relay as employed includes a 

Switch 45, preferably of the two pole variety hav 
ing blades 46 and 47 and contacts 48 and 49, 
Said Switch shown in Fig. 1 may be closely simi 
lar to the switch 28 except that the blades 46, 
4 mounted on rocking bar 45' which may be of 
non-conducting material are connected by con 
ductor 50, blades 29 and 30 of switch 28 being 
insulated from each other. The alarm relay has 
been called the Second relay. 
The coil 5 of relay i? has a core 52 and the 

switch has an armature 53 on rocking bar 45" 
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for closing the switch 45 which is opened by 
spring 54. The plus side of the coil 5 is con 
nected by a conductor 55 to the low pressure 
contact 34. The other or negative terminal of 
coil 5 is connected by conductor 56 to the pole 
26' of the switch 28 of delay relay O which at 
all times when the switch 28 is closed is con 
nected through blade 30 to negative conductor 
42, 42 which leads to negative bus 2. Thus the 
energization of the coil 5: closing switch 45 of 
the alarm relay is dependent on the existence 
of low pressure in the lubricating system and on 
the simultaneous closed condition of switch 28 
of delay relay 0 which is in turn dependent on 
the condition that high-low switch 12 must first 
have been closed at the high pressure terminal 
which could only be due to high or operating 
pressure having been generated in the lubricat 
ing System. This refers to normal operation. 
The switch 45 to be closed by energization of 

coil 5 is normally held open by spring 54. The 
blades 46 and 47 of this switch are conducting 
members connected together by conductor 50. 
The pole 48 of this switch is connected by a con 
ductor 57 to the negative bus 2, and the pole 49 . 
is connected by conductor 58 to the negative ter 
minal of the alarm 6'. 
The positive terminal 6' has already been 

described as connected by conductor 2 to the 
switch 6 and hence to buss which means that 
terminal 6' is always connected to the source 
of energization whenever the SWitch 6 is closed, 
i. e., throughout the operation of the engine or 
the machine to be protected. 
In case of loss of pressure during the period 

when the machine or engine is not in operation, 
as by leakage of oil overnight, or during any 
other period of inoperativeness, at starting the 
high-low pressure switch arm 24 will remain in 
Contact with the low pressure terminal 34 and 
the alarm will not sound as a result of the oper 
ation of the new alarm system just described. 
To avoid loss by injury to the machine or engine 
under the circumstances, a thermostatic switch 
it has been provided. This switch, in the form 
ShoWn, has a heating coil or time element 60 con 
nected by conductor 6 to the negative buss 2 
and connected at its opposite terminal 62 to the 
plus connection 55 of coil 5 Which leads to the 
low pressure terminal 34 of high-low pressure 
switch assembly ?2, which is connected to the 
positive buss through the switch arm 24 at all 
times, except when the operative, i.e., satisfac 
tory lubricating pressure prevails in the lubri 
cating System to which pipe 5 and bellows 4 are 
connected. 
The thermostatic switch assembly , which is 

for emergencies only as when the System be 
comes defective during periods when the engine 
is not running, includes thermostatic switch arms 
64, 64 of well known construction. Switch arm 64 
is connected by conductor 65 to conductor 62 which 
leads to low pressure terminal 34. Switch arm 64 
carries a moving contact 66 which co-operates 
with a stationary contact 67 connected to the 
main 32, which, in the circuit shown, is the main 
the energizing connection to which is made and 
broken at high pressure contact 33 of the high 
low pressure switch assembly 2, but main 32 is 
also connected by conductors 3 and 3' to the 
coil 37 of delay relay to, coil depends on ther 
mostat not the thermostat on the coil. The cir 
cuit shown, is an example of an operative cir 
cuit for this purpose. Assuming that, at the 
time of starting, due to a leak or other defect, 
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3. 
pressure in the lubricating system does not build 
up and SWitch arm 24 remains in contact with 
low pressure terminal 34, coil 60 thus becomes 
heated and the thermostatic switch or equivalent 
time Switch 64 is closed, making a circuit through 
the delay relay coil closing switch 28 and the 
low pressure switch arm 24 being still in con 
tact with low pressure terminal 34 of the high 
low pressure switch 2, the alarm relay coil 5, 
is energized closing the alarm relay switch 45 
and grounding the horn or alarm 6 which is 
thus operated, the plus terminal of the alarm 
being connected to positive buss through con 
ductor 2 when the switch 6 is closed. 
The drawing also shows a test button or test 

SWitch 0 which is normally open and which is 
connected to the positive buss by conductor Tf 
on the plus side of switch 6, being connected at 
its opposite side by conductor 72 to the main 32 
Which, as aforesaid, is connected by conductor 
3 to the coil 37, and is normally energized 
through high pressure terminal 33 of high-low 
SWitch 2. By pressing the button 70 and closing 
the SWitch of which it is a part, the system may 
be tested at any time, in fact, the closing of the 
test button Switch. 7) and likewise the closing of 
the thermostatic switch 7 is equivalent to short 
ing the high pressure contact 33 of high-low 
pressure Switch 2 and this shorting of contact 
33' When low pressure contact 34 is in circuit 
Serves to operate both relays and to sound the 
alarm, assuming that the circuit is in order. 
Thus a test may be applied to the circuit at any 
time When the engine is not in operation by put 
ting Switch to the "on' position and generally 
done before starting to ascertain that the alarm 
circuit is in order. If the alarm sounds on press 
ing the button 70, the System is in order. 
The units, particularly the high-low pressure 

Switch 2, the delay relay (, alarm relay , and 
thermostatic switch 7 will now be more specifi 
cally described. 

Having particular reference to the high-low 
pressure unit 2, this comprises a suitable plate 
or support 2' on which is mounted an expansible 
container or bellows 4 connected by a tube 5 
to the oil pressure lubricating system of the en 
gine 3 or other machine to which the system is 
applied, the tube conducts the lubrication oil 
preSSure in the lubricating oil system of the en 
gine to the bellows. 

the bellows 4 is connected as by rod 4' to a 
SWinging lever 24 pivoted at 24' and connected to 
the conductor 22, as shown, or in any suitable 
manner. The high-low pressure terminals 33, 34 
are on Opposite sides of lever 24 and in the path 
thereof and may be spring pressed as shown to 
provide for yielding to the contact of lever 24 and 
for advancement in contact therewith up to a 
pretermined point so that the lever 24 is shifted 
or moved instantaneously from one contact 34 to 
the other contact 33. The terminals 33, and 34 
are also referred to as contacts. 
The bellows 4 is so constructed as to resist 

expansion to an extent sufficient to make contact 
of ever 24 with low pressure terminal 34 up to the 
point of an operative lubricating oil pressure and 
from this pressure the bellows expands instan 
taneously to a Sufficient extent to move the lever 
24 from low pressure contact 34 into contact with 
high pressure terminal 33. The Springs operat 
ing the terminals 33, 34' and these terminals 
may be mounted for adjustment to meet the con 
ditions stated. Suitable adjustments by means of 
slots 33' and 34' being shown. The low pres 
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sure terminal 34 is shown as connected to a Con- diately thereafter said arm 24 SWings instan 
ductor 55, already described. The high pressure taneously into contact with the high pressure 
terminal 33 is connected to the main or conduc- terminal 33, contact being broken between the 
tor 32. arm 24 and low. pressure contact 34. The Con 
The delay relay () may be supported on a Suit- 5 tact at 24, 33, sets up a current in the delay relay 

able non-conducting plate O', this relay Com- coil 37 closing the Switch 28 and holding it closed 
prises an electro-magnet mounted on the plate So long as high pressure or Operative pressure is 
f' and consisting of a core 38 and a coil 3, Sur- maintained in the lubricating System, and relay 
rounding the core and connected at One end as is not energized. 
by conductors 3 to the conductor 3, already 10 If the engine is stopped as by operation of the 
described, and connected at its other end as by control shaft 4, the master or control Switch 6 
branch conductor 4 to the conductor 42, leading Will be Opened and the alarm System returns to 
to the negative buSS 2. normal, however, if for any reason, during Opera 
The electromagnet 3 has an armature 39 tion of the machine or engine the lubricating oil 

mounted on a rockable bar 27 hingedly supported 15 pressure drops below what may be regarded as the 
on said plate O’ as by means of hinges 27. This desired safe Operating pressure, the arm 24 Swings 
bar 27 is of non-conducting material and moved to the left, breaking contact with high pressure 
in opposition to the attraction of the magnet by a terminal 33 and closing contact with low pressure 
spring 40. The magnet core being shown at 38. terminal 34. However, the contact between arm 
The rockable bar 27 carries conducting blades 20 24 and terminal 33 having once been made, as by 

29 and 3) which are insulated from each other the building up of the pressure in the System, the 
and which co-operate with terminals 26, 26, re- delay relay switch 28 remains closed by the 
spectively. The blades 29, 30 are connected near passage of current from conductor 2 which is 
the rockable bar 27 to conductors 3 and 42 re- connected to the positive buss, said current pass 
spectively and the terminals 26, 26 are connect- 25 ing from conductor 2 through conductor 25 to 
ed to conductors 25 and 56, the latter leading to terminal 26 along the blade 29 to conductor 3 
coil 5 of the alarm relay to be described. Also and hence through coil 37 back to the negative 
referred to as the second relay. buss 2 by way of conductors 4, 42. 
The alarm relay which is closely similar to Closing the contact between arm 24 and low 

the delay relay 0, except for the conductor 50 in 30 pressure terminal 34 when the delay relay switch 
the former, which connects the blades 46, 4, is is closed sets up a current through the second 
shown in perspective in Fig. 2. This relay f is relay coil 5 which receives current by way of 
mounted on a non-conducting plate which conductor 2 through the arm 24 and terminal 
carries a rockable non-conducting bar 45 which 34 which is connected by conductor 55 to the coil 
is hingedly mounted on plate as shown and 35. 5 of the alarm relay. The coil is shown as 
provided with switch blades 46, 47, which co-op- grounded by way of conductor 56 and delay relay 
erate with terminals 48, 49, on said plate. These terminal 26' which is connected by switch blade 
blades 46, 4, are connected together by conduc- 39 to the minus conductors 42' and 42 which lead 
tor 50 and are actuated by an electro-magnet to negative buSS 2. 
comprising a coil 5 and core 52, which co-op- 40 By thus energizing the coil 5f the alarm relay 
erates with an armature 53 on the rockable bar SWitch 45 is closed, grounding the negative ter 
45. Said bar receives from Spring 54 a tendency minal of the horn or other alarm is by way of 
opposed to the attraction of the coil. The termi- conductor 58, terminal 49, and switch blades 47, 
nals of the coil are connected to conductors 55, 46, the latter being connected by conductor 50. 
56, already described and the Switch terminals or 45 Switch blade 46 is in contact with pole 48 con 
poles 48, 49 are connected to conductors 57, 58, nected by minus conductor 5 to the negative 
which have also been described, said poles Orter- buSS 2. As already pointed out, the positive 
minals are also referred to as contactS. terminal of the alarm. f6 is connected at all 
The thermostatic switch assembly may be times when the control switch 6 is closed by way 

mounted on a non-conducting plate 7. In the 50 of conductor 2 and switch 6 to the positive 
form shown, it consists of bi-metallic arms 64, 64 buSS . 
connected together by spring 64''. These arms It Will thus be apparent that the control switch 
When heated by coil 60, to which they are intend- being closed in a suitable manner as by operation 
ed to be closely related, are distorted in a well Of the Control Shaft of the engine or machine, 
known manner, the predetermined amount of 55 the System is in operative condition but there is 
heating causing the contact 66, carried by arm no current through either of the respective relays 
64, to engage the stationary contact 67, closing Until pressure has been built up to the desired 
the switch in the manner already described. The Operating pressure when the Switch arm 24 Swings 
coil 60 is connected to conductors 6,62, already into contact with the high pressure terminal 33. 
described and the switch arm 64 is connected by 60 By this contact the coil 37 is energized closing the 
conductor 65 to the conductor 62. Stationary delay relay switch which remains closed as long 
contact 67 is connected to main 32. The details as the engine is in operation with suitable oil 
are for example only. preSSure. If, however, the oil pressure drops 
In operation, as already suggested, the SWitch below What has been regarded as a safe operating 

6 having been closed as by placing the engine in 65 pressure the high-low pressure switch being set 
operation in any suitable manner as by turning accordingly, the switch arm 24 swings into con 
the shaft 4 through a suitable arc. Thus the plus tact With the low pressure terminal 34 and the 
terminal 6' of the horn is connected to positive Switch 28 remaining closed, the alarm relay switch 
buss , likewise the high-low pressure SWitch arm is closed grounding the horn and completing the 
24. Assuming that the lubricating system is in 70 connection thereof whereby the alarm is sounded 
order and likewise the alarm System, the high- and Will continue to sound until the engine is 
low pressure switch arm 24 remains in contact stopped or the circuit is broken by some means 
with the low pressure terminal 34 and neither not included in the system illustrated. Prefer 
relay is energized until the machine is started ably, the parts Would be encased so they could 
and lubricating oil pressure is built up. Imme- 75 not be tampered with without cutting the wires. 
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We thus have a system mainly quiescent so 

long as suitable oil pressure is maintained, but 
which, when pressure has once been built up to 
the Operative point, is in condition to sound the 
alarm when and if the lubricating pressure drops 
below the predetermined safe limit during the 
period of Operation of the machine or engine. 
The second relay i? is not in circuit till pressure 
drops below standard after first building up to 
Standard. 

If, by any chance, the system becomes inopera 
tive, during the period in Which the machine or 
engine is not running so that on starting the 
lubricating oil pressure does not build up to what 
is as the normal Operative pressure to which the 
high-low pressure SWitch Would be set, the con 
tinued contact at terminal 34 causes the coil 6 
of the thermostatic switch to be heated operating 
the switch 7 and sounding the alarm before 
damage can result. Other types of time Switch 
may be employed instead of the thermostatic 
Switch 7 and other means may be used to indi 
cate the lack of initial pressure in the System and 
protective means other than an alarm may be 
used and the circuit is subject to variation. 

I have thus described specifically and in detail 
a single embodiment of the high-low pressure oil 
lubricating pressure alarm system of the inven 
tion, the description being Specific and in detail 
in order that the manner of constructing, apply 
ing, Operating and using the invention may be 
fully understood, however, the specific terms 
herein are used in a descriptive rather than in a 
limiting sense, the Scope of the invention being 
defined in the claims. 
What I claim as new and desire to Secure by 

Letters Patent is: 
1. A protective circuit for the oil pressure lull 

bricating System of a machine comprising a high 
low pressure Switch, a delay relay having con 
nections whereby its Switch is closed when said 
high-low pressure switch is closed at its high 
pressure contact, means thereafter holding the 
delay relay closed when the circuit is broken at 
the high pressure contact, a second relay having 
itS Coil connected for energization through the 
delay relay Switch and the low pressure contact 
of the high-low pressure switch whereby the 
SWitch of Said Second relay is closed. When the 
circuit is closed through said low pressure contact 
after the circuit through the high pressure con 
tact has been closed and opened at said control, 
and a protective unit adapted to be electrically 
Operated and having connections whereby it is 
energized when said second relay is closed. 

2. A protective circuit for the oil pressure lu 
bricating System of a machine comprising a high 
low pressure switch, a delay relay having connec 
tions. Whereby its switch is closed when said high 
low pressure switch is closed through its high 
pressure contact, means thereafter holding the 
delay relay closed when the circuit is broken 
at the high pressure contact, a Second relay hav 
ing a coil Connected for energization through the 
delay relay Switch and the low pressure contact 
of the high-low pressure switch whereby the 
SWitch of the second relay is closed when the 
circuit is closed through Said low pressure con 
tact after the circuit through the high pressure 
contact has been closed and opened at said con 
tact, and a protective unit adapted to be elec 
trically operated and having connections where 
by it is energized when said second relay is closed 
said circuit including a master Switch connected 
to the machine to be protected, to be closed auto 
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5 
matically throughout the period of operation of 
said machine and means for automatically open 
ing both relays when the circuit is broken at the 
master SWitch. 

3. A protective circuit for the oil pressure lu 
bricating System of a machine comprising a high 
low preSSure SWitch, a delay relay having elec 
trical connections. Whereby its coil is energized 
through the high pressure contact of said switch 
closing the delay relay Switch when the circuit is 
closed at Said contact, electrical connections for 
thereafter energizing the coil of said delay relay 
holding the delay relay SWitch closed when the 
circuit is broken at the high pressure contact of 
the high-low pressure Switch and closed at the 
low preSSure contact of said latter switch, an 
alarm relay having electrical connections where 
by its coil is connected to the circuit through the 
low preSSure contact of Said low pressure switch 
when the latter is closed on the low pressure side, 
Said alarm relay being oppositely connected 
through said delay relay when closed thus com 
pleting the circuit through the alarm relay coil, 
closing the alarm relay switch, and an alarm 
unit having connections whereby it is operatively 
Connected to Said circuit through the switch of 
Said delay relay when closed. 

4. A protective circuit for an oil pressure lu 
bricating System of a machine comprising a high 
low pressure Switch, a delay relay having elec 
trical connections whereby its coil is energized 
through the high pressure contact of said switch 
When the latter is closed at said contact, elec 
trical connections for energizing the coils of said 
delay relay holding the relay switch closed after 
the circuit is broken at the high pressure contact 
of the high-low pressure switch and closed at the 
low pressure contact of the same, and a second 
relay having electrical connections whereby its 
coil is connected to the circuit and energized 
through the low pressure contact of said high 
low pressure Switch closing the switch of said 
Second relay when the high-low pressure switch 
is closed on the low side, the coil of said second 
relay being oppositely connected through said de 
lay relay to complete the circuit through the 
Second relay coil and a protective unit adapted 
to be electrically operated and being operatively 
connected to said circuit through the switch of 
Said delay relay, said protective circuit having 
a master Switch connected to the machine thus 
lubricated to be controlled thereby to close the 
SWitch when the machine is started and hold it 
closed throughout said operation and a time 
SWitch connected to the low pressure contact of 
the low pressure switch and otherwise connected 
to the circuit to operate the protective unit when 
the low pressure switch remains in contact be 
yond a predetermined time period after the ma 
chine is started. 

5. A protective circuit for an oil pressure lu 
bricating System of a machine comprising a high 
low pressure SWitch, a delay relay having elec 
trical connections whereby its coil is energized 
through the high pressure contact of said switch 
When the latter is closed at said contact, elec 
trical connections for energizing the coil of said 
'delay relay holding the relay switch closed after 
the circuit is broken at the high pressure con 
tact of the high-low pressure switch and when 
Said Switch is closed at the low pressure contact, 
a Second relay having electrical connections 
Whereby its coil is connected to the circuit through 
the low pressure contact of Said low pressure 
switch, to be energized, closing the switch of said 
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second relay when the high low pressure switch 
is closed on the low pressure side, said second 
relay being oppositely connected through said 
delay relay to complete the circuit through the 
coil of said second relay, a protective unit oper 
atively connected to said circuit through the 
SWitch of Said delay relay, and a test Switch. With 
Connections for energizing the coils of Said re 
lays to close the SWitches and Sound the alarm 
when the machine is idle. 

6. In a protective circuit for an oil pressure 
lubricating System of a machine, a high-loW 
pressure switch connected for operation by the 
pressure in said system, a delay relay and a Sec 
Ond relay, the delay relay having its coils con 
nected for energization through the high pres 
sure contact of said switch to close the delay 
relay switch when the high-low pressure SWitch 
is closed at the high pressure contact, said de 
lay relay SWitch having a plurality of moving 
conductors mounted thereon and insulated from 
each other and corresponding contacts for Said 
conductors likewise insulated, one said conductor 
having electrical connections for connecting and 
thus energizing the delay relay coil through its 
said contact to hold the delay relay switch closed 
after the high pressure contact is opened and 
the other conductor and its contact being in Cir 
cuit with the coil of the second relay which is 
also in circuit with the low pressure contact of 
the high-low pressure switch whereby the Switch 
of the second relay is closed when the high-low 
pressure switch is closed on the low pressure 
Side, after first being closed and thereafter 
opened on the high pressure side, and a protec 
tive unit adapted to be electrically actuated and 
being connected through the Switch of the Sec 
Ond relay to be energized when the latter is 
closed. 

7. A protective circuit for an oil pressure lubri 
cating System of a machine comprising a high 
low pressure Switch connected for operation by 
the pressure in Said system, a delay relay, a sec 
Oild relay, the delay relay having its coil con 
nected for energization through the high pressure 
contact of said switch to close the delay relay. 
Switch when the high-low pressure switch is 
closed at the high pressure contact, said delay 
relay SWitch having a plurality of moving con 
ductors mounted on the moving member of the 
delay relay Switch and insulated from each other 
and corresponding contacts for Said conductors 
likewise insulated, one said conductor having 
electrical connections for connecting and thus 
energizing the delay relay coil through its said 
contact to hold the delay relay switch closed after 
the high pressure contact is opened and the 
other conductor and its contact being in circuit 
with the coil of the second relay which is also 
in circuit With the low pressure contact where 
by the SWitch of the second relay is closed when 
the high-low pressure switch is closed on the 
low pressure side, after first being closed and 
then opened on the high pressure side, and a pro 
tective unit adapted to be electrically actuated 
and being connected to the Switch of the Sec 
Ond relay to be energized when the latter is 
closed, a master SWitch in said circuit connected 
to a machine thus lubricated to be closed when 
the machine is started and opened when it is 
Stopped. 

8. In a protective circuit for an oil pressure 
lubricating System of a machine, a high-low pres 
Sure Switch, a delay relay, a second relay, the 
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gization by closing the circuit through the high 
pressure contact of said Switch to close the de 
lay relay switch when the high-low pressure 
switch is closed at the high pressure contact, 
said delay relay SWitch having a plurality of 
moving conductors mounted on the moving mem 
ber of the Switch, said members being insulated 
from each other, and corresponding contacts for 
said conductors, likewise insulated, one said con 
ductor having electrical connections for con 
necting and thus energizing the delay relay coil 
through its said contact to hold the delay re 
lay SWitch closed after the high pressure contact 
is opened and the other conductor and its con 
tact being in circuit with the coil of the second 
relay which is also in circuit with the low pres 
Sure contact whereby the circuit through the 
coil of the second relay is closed when the high 
low pressure Switch is closed on the low pres 
Sure Side, after first being closed and later opened 
On the high pressure side, a protective unit 
adapted to be electrically actuated and being 
Connected to the Switch of the second relay, to 
be energized when the latter is closed, and a 
time control SWitch connected to the low pres 
Sure contact to be energized and closed when the 
loW preSSure contact is closed, the contact of 
Said time Switch being connected in parallel with 
the high pressure contact to close the relays and 
Sound the alarm. When the high-low pressure 
SWitch remains in circuit at its low pressure side 
for a predetermined period after starting the 
machine. 

9. A protective circuit for the oil pressure 
lubricating System of a machine comprising a 
high-low pressure Switch having high and low 
preSSure contactS and an arm connected to a 
Source of electricity to have alternate engage 
ment with said contacts on corresponding varia 
tions of pressure in said system, a delay relay, 
a Second relay, and an electrically actuated pro 
tective unit, the delay relay having circuit clos 
ing means including a connection to a source of 
electricity through the high-pressure terminal of 
the high-low pressure switch and connections 
whereby the delay relay is held in closed posi 
tion after the said high-low pressure contact is 
Opened, Said delay relay also having a connec 
tion to the coil of the second relay which coil 
is Oppositely connected to the low pressure con 
tact to energize the second relay when the low 
pressure contact is closed, the second relay com 
prising a Switch connected to energize the pro 
tective unit when said latter switch is closed. 

10. A protective circuit for a pressure lubri 
cating System for a machine; comprising a high 
low pressure switch having high and low pres 
Sure contacts and a moving arm operated by the 
pressure and connected to the circuit a delay 
relay having its coil connected to be energized 
through the said high pressure contact when 
engaged by Said arm, thus closing the switch 
of Said delay relay, other electrical connections 
through the delay relay switch to said coil to be 
closed when said relay is closed to energize the 
coil of Said relay to hold said relay closed after 
the Said high pressure contact is opened, a sec 
ond relay the coil of which has energizing con 
nections through said delay relay switch and 
through the low pressure contact of the high-low 
pressure Switch, to be closed when the delay re 
lay SWitch and the high-low pressure switch are 
both closed, the latter at said low pressure con 
tact and a protective unit with connections 

delay relay having its coil connected for ener- rs whereby it is placed in circuit and operatively 
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energized when the switch of the second relay 
is closed. 

11. A protective circuit for a pressure lubri 
cating system for a machine; comprising a high 
low pressure switch having high and low pres 
Sure contacts and a moving arm operated by the 
pressure and connected to a source of electricity 
a delay relay having its coil connected to be 
energized through the said high pressure con 
tact. When engaged by Said arm, thus closing the 
SWitch of said delay relay, other electrical con 
nections through the delay relay switch to said 
coil to be closed when said relay is closed to en 
ergize the coil of said relay to hold said relay 
closed after the Said high pressure contact is 
opened, a second relay the coil of which has en 
ergizing connections through said delay relay 
Switch and through the low pressure contact of 
the high-low pressure SWitch to be closed when 
the delay relay Switch and the high-low pressure 
SWitch are both closed, the latter at said low 
preSSure Contact, a protective unit. With connec 
tions Whereby it is placed in circuit and Opera 
tively energized through the SWitch of the Second 
relay When the latter is closed, and a master 
SWitch controlling said circuit and connected 
to the machine to be closed and opened as the 
machine is started and stopped, and means tend 
ing to hold both relays open and to be Overcome 
by the attraction of the respective magnets when 
their coils are in circuit. 

12. A protective circuit for a pressure lubri 
cating System for a machine; comprising a high 
low pressure switch having high and low pres 
Sure contacts and a moving arm operated by the 
pressure and connected to the circuit, a delay 
relay having its coil connected to be energized 
through the said high pressure contact when 
engaged by Said arm, thus closing the SWitch 
of Said delay relay, other electrical connections 
through the delay relay SWitch to said coil to 
be closed when said relay SWitch is closed to en 
ergize the coil of said relay to hold said relay 
closed after the said high pressure contact is 
opened, a second relay the coil of which has en 
ergizing connections through said delay relay 
switch and through the low pressure contact of 
the high-low pressure switch to be closed when 
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the delay relay switch and the high-low pres 
sure switch are both closed, the latter at said 
loW pressure contact and a protective unit with 
connections whereby it is placed in circuit and 
operatively energized through the switch of the 
second relay when the latter is closed, and a 
master SWitch controlling said circuit and con 
nected to the machine to be closed when the ma 
chine is started and opened. When the machine 
is Stopped, and means for returning the circuit 
to its initial condition when the machine is 
StOpped. 

13. In a protective circuit for an oil pres 
Sure lubricating System of a machine, a high 
loW pressure SWitch having a moving conductor 
connected to the circuit and a pressure element 
connected to the lubricating oil pressure, to be 
operated thereby, and carrying said conductor, 
Said Switch also having high and low pressure 
contacts to be engaged by said conductor at 
different pressures, respectively at, and below 
the operative pressure of Said lubricating oil 
System, a protective element electrically actu 
ated, and a delay relay and other circuit chang 
ing means, the low pressure contact of the high 
low pressure switch and the Switch of the delay 
relay and said circuit changing means being 
connected in controlling relation to the protec 
tive element to close the circuit therethrough 
and actuate the protective unit when said high 
low pressure SWitch is closed on the low pres 
sure side and the delay relay switch is closed, 
the delay relay Switch being connected to the 
high pressure contact to be closed when the cir 
cuit is closed on the high preSSure Side of Said 
Switch and said delay relay having means for 
holding said delay relay Switch closed after con 
tact is broken at the high pressure Side of Said 
high-low pressure SWitch. Whereby said protec 

40 tive unit is operated when circuit has been closed 
through the high pressure contact of said high 
low pressure switch and thereafter closed 
through the low pressure contact of said high 
low pressure switch, a master switch in said cir 

45 cuit, and additional means for returning the cir 
cuit to normal when the master Switch is opened. 

HECTOR, H. BROWN. 

  


