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Oswald S. Carliss, Rydal, Pa., assignor to Yale & Towne, 
Inc., Cleveland, Ohio, a corporation of Ohio 

Filed Oct. 2, 1963, Ser. No. 313,363 
9 Claims. (Cl. 294-64) 

This invention relates to a novel vacuum system for 
handling loads on an industrial truck. 

Those skilled in the art will appreciate that there has 
been a great increase in the use of vacuum load handling 
systems on industrial trucks. I have now conceived an 
extremely novel vacuum and pressure system that has 
very considerable advantages over the systems that have 
been developed heretofore. 

In my invention, I apply both air pressure and vacu 
um so inter-related as to make possible the practically 
instantaneous holding or release of a load, as may be 
desired. 
As a feature of my invention, I utilize compressed air 

as the means for developing a vacuum for holding a load. 
This permits me to accumulate and to store relatively 
large sources of vacuum developing power. Further, it 
gives me an ample source of pressure with which to effect 
instant release of a load from its vacuum holding means. 
As a further feature, my novel system has controls that 

will safeguard a source of load holding vacuum against 
the etfects of air pressure, while also enabling the air 
pressure to act very quickly to release the load. I prefer 
to utilize vacuum and air control valves that will operate 
sequentially, closing communication between the vacuum 
source and load slightly before an application of air pres 
sure to the load. 
As another feature, I utilize a vacuum valve that will 

enable a full degree of vacuum to be available for hold— 
ing a load immediately after an application of air pres 
sure to release a load. 'More particularly, I mount the 
vacuum valve in position at the vacuum load holding de 
vice, and I arrange the valve to close upon the release of 
the load by air pressure. That enables the vacuum to be 
applied from a source to a point at the holding device, 
so that the vacuum will at once take effect when it is 
again desired to hold a load. 

I have thus outlined rather broadly the more important 
features of my invention in order that the detailed de 
scription thereof that follows may be better undersood, 
and in order that my contribution to the art may be better 
appreciated. There are, of course, additional features of 
my invention that will be described hereinafter and which 
will form the subject of the claims appended hereto. 
Those skilled in the art will appreciate that the concep 
tion on which my disclosure is based may readily be uti 
lized as a basis for the designing of other structures for 
carrying out the several purposes of my invention. It is 
important, therefore, that the claims be regarded as in 
cluding such equivalent constructions as do not depart 
from the spirit and scope of my invention, in order to pre 
vent the appropriation of my invention by those skilled in 
the art. 
The drawing shows diagrammatically the novel load 

handling vacuum system of my invention. I indicate gen 
erally at 10 a pair of rather usual vacuum pads, each of 
those pads having a base plate 11 and a yielding member 
12 that is adapted to make vacuum sealing contact with 
the surface of a load L. Particular details of the vacuum 
pads 10 actually are not important to an understanding 
of my invention, and it is merely necessary to know that 
one or more of the vacuum pads 10 will be mounted on 
an industrial truck, not shown, and will enable the truck 
to utilize vacuum for handling a load. 
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The power for operating my system will be supplied 

through a compressed air tank which I show at '13. The 
tank 13 will be charged by an air compressor 14 that is 
driven by an engine or motor ‘15 and that is connected 
through a line 16 to tank 13. A governor 17 will con~ _ 
trol the operation of compressor v14 so as to maintain 
relatively high air pressures in the tank 13. 

I apply the air pressure from tank 13 through a line 
18 to a pressure regulator 19, which may be of a standard 
type that is commercially available. The pressure regu 
lator '19 will operate in a usual way to effect a reduc 
tion of pressure between the line 18 and the regulator 
outlet 19a, directing air at a controlled and relatively low 
pressure through a line'20 toward the vacuum pads 10. 
In the line 20, I interpose a control valve 21 that nor 
mally is spring pressed to a closed position, but that may 
be actuated to an open position so as to apply the air 
pressure to the vacuum pads 10 in a manner that I shall 
describe. 
My novel system further includes an ejector 22 having 

a standard construction, with a jet 23 that will direct com 
pressed air through an exhaust outlet 24 so as to create 
sub-atmospheric pressure at an intake 25. I connect the 
jet 23 through a valve 30 to the outlet 19a of pressure 
regulator 19, so that I may utilize to operate the ejector 
22 the same controlled air pres-sure that is directed 
through line 20 toward the vacuum pads 10. I then con 
nect the ejector intake '25 through a line 216 to a vacuum 
storage tank 28, so that operation of the ejector 22 will 
develop vacuum in the tank 28. I show a check valve 29 
arranged in the line 26 to prevent loss of the vacuum in 
tank 28 when the ejector 22 is not in operation. 

I utilize the Valve 30 to control the charging of vacuum 
tank 28. As indicated diagrammatically in the drawing, 
the valve 30 normally is spring pressed to open position, 
and will be actuated to closed position when a solenoid 
31 is energized. A vacuum switch 32 is connected to 
the vacuum storage tank 28, the arrangement being such 
that switch 32 will close a pair of normally open con 
tacts 33 when the vacuum in tank 28 reaches a predeter 
mined degree. The contacts 33 are connected in circuit 
with the solenoid 31 and a battery 34. Thus, when vac 
uum tank 28 is fully charged, the switch 32 will cause the 
ejector control valve 30 to move to closed position, stop 
ping the operation of ejector 22. 
While I do not with to be limited to particular degrees 

of air and vacuum pressure in my novel system, I have 
found that my system operates very well when the com 
pressed air governor 17 is so set as to maintain air pres 
sure between 90 and 120 pounds per square inch in the 
compressed air tank 13. Also, I may set the pressure 
regulator 19 so as to maintain approximately 60 pounds 
per square inch at its outlet, that pressure being effective 
through compressed air line 20, while also enabling the 
ejector 22 to operate e?iciently for exhausting the vacu 
um storage tank 28. The degree of vacuum that ejector 
22 develops in the tank 28 naturally will be controlled 
through the operation of the vacuum switch 32, and that 
switch preferably will maintain the vacuum between 18 
and 12 inches Hg. From the description I have thus far 
made, it will be seen that my system will enable rather 
large amounts of power to be stored in the compressed 
air tank 13, while actually utilizing the power at a rela 
tively low rate in order to supply effective amounts of 
both air pressure and vacuum. 

I connect the vacuum tank 28 through a control valve 
36 and a line 37 to a pair of vacuum valves 38, one for 
each vacuum pad 10. The control valve 36 is spring 
pressed to open position so that the vacuum normally will 
be applied to the vacuum valves 38. Incidentally, I show 
between tank 28 and control valve 36 a check valve 28a, 
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but that check valve actually is not important to an un 
derstanding of my invention, and may merely prevent 
a loss of vacuum from line 37 and pads 10 should a part 
of the vacuum system meet with an accident. 

I arrange each vacuum valve 38 in position at a vacuum 
pad 10, the valves 38 in my preferred construction ac 
tually being mounted on the pads. Each vacuum valve 
38 has a spring 39 that normally will be effective for 
holding the valve 38 in a closed position, and also a 
sensing plunger 40 that will be depressed by the surface 
of the load L so as to open valve 38 against its spring 
pressure when the load and pad 10 move toward contact 
with each other. When the load L moves away from 
contact relatively to a vacuum pad 10, the vacuum valve 
38 will close communication between the pad 10 and 
vacuum line 37. Since the vacuum valve 38 is arranged 
at the vacuum pad it will be possibe, while the pad is not 
engaged with a load, to maintain a full degree of vacuum 
through line 37 to a point that actually is at the pad. 
Thus, the vacuum will be immediately available at the 
vacuum pad and may very quickly act through the pad 
to hold a load when the operator again wishes to do so. 
The control valve 36 is equipped with a solenoid 41 

which is adapted to move that valve to closed position, 
while the compressed air valve 21 has a solenoid 42 
adapted to move that valve to an open position. The bat 
tery 34 will energize each of the solenoids 41, 42 through 
a separate circuit controlled by a corresponding pair of 
contacts 43 or 44. There is a push button 45 that the 
operator of the truck may depress, push button 45 ?rst 
acting through a spring 46 to move a switch member 47 
against the contacts 43 whereby to energize the solenoid 
41. Spring 46 then will yield, so that push button 45 
will act sequentially through a rod 48 to move a switch 
member 49 against the contacts 44 whereby to energize 
the solenoid 42. The arrangement is such that a de 
pression of the push button 45 will cause the vacuum 
control valve 36 to close, thereafter causing the com 
pressed air control valve 21 to open. I do not actually 
with to be limited to the sequentially moving switch mem 
bers 47 and 49, since those skilled in the art will know 
how to design a control that will eifect sequential move 
ments of the vacuum control valve 36 and the com 
pressed air valve 21. It is merely necessary that valve 
36 be in closed position while valve 21 is open. That 
will safeguard the source of vacuum when compressed air 
is applied to the vacuum pads 10, while also enabling the 
air pressure to act more quickly. 
While utilizing my extremely novel vacuum system on 

an industrial truck, only a minimum of manual controls 
need be used. Thus, when the operator wishes to pick 
up a load, he merely need maneuver the industrial truck 
so as to bring the vacuum pads 19 against the surface of 
a load. That will automatically cause the vacuum valves 
38 to apply vacuum to hold the load. The vacuum valves 
38 will effect a very rapid pick up, since a full degree of 
vacuum will be available at a point which actually is on 
the pads, enabling the vacuum to take effect immediate~ 
1y when the valves 38 open. 
When the operator wishes to release a load relatively 

to the vacuum pads 10, he will simply depress the push 
button 45 momentarily. That will cause the compressed 
air valve 21 to apply air pressure to the vacuum pads 10. 
Vacuum control valve 36 will have moved to closed posi 
tion, safeguarding the vacuum in tank 28 and also en 
abling the air pressure very quickly to destroy the vacu 
um acting in the pads 10. The air pressure actually will 
force the load away from the pads and will effect prac 
tically instantaneous release of the load. At that time, 
vacuum valves 38 will automatically close. Because only 
a momentary depression of the push button 45 is neces 
sary, the vacuum control valve 36 may return almost at 
once to open position. That will restore the full degree 
of vacuum at the vacuum valves 38, enabling the vacuum 
pads 10 to be utilized immediately for holding a load, if 
the operator should so desire. 
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My novel system will operate to very good effect, and 

with a large reserve of power. Thus, I utilize compressed 
air as a means for developing a load holding vacuum. I 
store the air at a relatively high pressure in a compressed 
air tank, so that a large amount of power will be avail 
able for developing the vacuum even though the air tank 
may be rather small. I further utilize the air tank as a 
source of pressure for releasing a load from the vacuum 
holding means. Moreover, my system will so apply the 
vacuum and the compressed air as to achieve practically 
instantaneous operation to pick up and to release a load. 
To a large extent my system will be automatically con 

trolled, and the operator will effect the operation that he 
desires through manual controls that are extremely 
simple. 

I believe, therefore, that the operation and the advan 
tages of my novel vacuum system will now be under 
stood, and that the very considerabe merits of my inven 
tion will be fully appreciated by those skilled in the art. 

I now claim: 
1. In a vacuum system for handling loads on an indus 

trial truck, a source of compressed air, means for storing 
air under considerable pressure from said source, a vacu 
um reservoir, a vacuum actuated load holder having a 
pair of outlets, meansrconnecting said vacuum reservoir 
to one of said vacuum load holder outlets, and means for 
directing compressed air to the other of said vacuum load 
holder outlets from said source of compressed air to 
release the load from said holder. 

2. In a vacuum system for handling loads on an indus 
trial truck, a source of compressed air, means for storing 
air under considerable pressure from said source, means 
utilizing compressed air from said source for develop 
ing vacuum within a vacuum reservoir, a vacuum actu 
ated load holder, means connecting said vacuum reservoir 
to said vacuum load holder, and means for directing com 
pressed air to said vacuum actuated holder from said 
compressed air storing means to release the load from 
said holder after disconnecting said holder from said 
vacuum reservoir. 

3. In a vacuum system for handling loads on an indus 
trial truck, a source of compressed air, means for storing 
air under considerable pressure from said source, means 
utilizing compressed air from said source for developing 
vacuum within a vacuum reservoir, a vacuum actuated 
load holder, means connecting said vacuum reservoir to 
said vacuum load holder and for directing compressed air 
to said vacuum load holder from said compressed air stor 
ing means to release the load from said holder including 
valve means for disconnecting said holder from said source 
of vacuum while connecting said compressed air stor 
ing means to said load holder. 

4. In a vacuum system for handling loads on an indus 
trial truck, a source of compressed air, means for stor 
ing air under considerable pressure from said source, a 
vacuum reservoir, a vacuum actuated load holder, means 
connecting said vacuum reservoir to a ?rst outlet in said 
vacuum load holder, and means operating sequentially 
to disconnect said ?rst outlet from said reservoir of vacu 
um and thereafter directing compressed air to another 
outlet in said vacuum actuated holder from said com 
pressed air storing means to release the load from said 
holder. 

5. In a vacuum system for handling loads on an indus 
trial truck, a source of compressed air, means for storing 
air under considerable pressure from said source, means 
utilizing compressed air from said source for developing 
vacuum within a vacuum reservoir, a vacuum actuated 
load holder, means connecting said vacuum reservoir to 
an outlet in said vacuum load holder, and means con 
necting said load holder also to said storing means of com 
pressed air for directing compressed air to another out 
let in said vacuum actuated holder to facilitate release of 
the load from said holder. 
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6. In a vacuum system for handling loads on an indus 
trial truck, a load holding vacuum device, a compressed 
air tank acting as a source of air pressure, a vacuum reser 
voir, an ejector utilizing air pressure from said tank to 
develop vacuum in said reservoir, a normally closed vacu 
um valve on the load holding vacuum device, means ap 
plying the vacuum developed by the ejector to said 
vacuum valve so that a full degree of vacuum will be 
immediately available at said device, the air pressure in 
said tank forming a reserve of vacuum developing power 
for holding a load on the vacuum device when the vacu 
um valve is actuated to open position, and means con 
necting said compressed air tank to said device for di 
recting compressed air to said device prior to closing said 
valve. 

7. In a vacuum system for handling loads on an indus 
trial truck, a load holding vacuum device, a compressed 
‘air tank acting as a source of relatively high air pres 
sure, an air control valve for controlling an application 
of air pressure to the vacuum device, a pressure regulator 
connected between said tank and said control valve and 
reducing the relatively high air pressure to a relatively 
low controlled pressure effective for releasing a load 
held on the vacuum device, an ejector connected to the 
pressure regulator outlet and utilizing the relatively low 
air pressure to develop vacuum, a vacuum reservoir, 
means connecting said vacuum reservoir to the load hold 
ing vacuum device, and the relatively high air pressure in 
said tank forming a reserve of vacuum developing power 
for holding a load on the vacuum device following an 
application of load releasing air pressure to said device. 

8. In a vacuum system for handling loads on an indus 
trial truck, a compressed air tank acting as a source of 
relatively high air pressure, a pressure operated ejector, 
a pressure regulator for applying air from said tank at a 
relatively low controlled pressure to said ejector whereby 
to develop vacuum, a vacuum actuated load holder, an 
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air control valve effective when actuated to direct low 
pressure air from the outlet of said regulator to said load 
holder, a load sensing vacuum valve on the vacuum actu 
ated load holder, a normally open control valve applying 
the vacuum developed by the ejector to said sensing valve 
so that the vacuum may actuate the load holder imme 
diately upon actuation of the sensing valve, and means 
operating sequentially to move the vacuum control valve 
to closed position and thereafter actuating the air control 
valve, whereby to conserve the vacuum developing power 
while the outlet pressure of the regulator promptly takes 
effect for releasing a load relatively to the load holder. 

9. In a vacuum system for handling loads on an indus 
trial truck, a source of compressed air, a vacuum source, 
a vacuum actuated load holder, a normally closed load 
sensing valve on said load holder actuated to open posi 
tion upon contact with the load, means for connecting 
said sensing valve to said vacuum source, including a nor 
mally open control valve e?ective to direct low vacuum 
from said vacuum source to said sensing valve so that the 
vacuum may actuate the load holder immediately upon 
the actuation of the sensing valve, means including a nor 
mally closed third valve connecting said source of high air 
pressure to an outlet on said vacuum actuated load holder, 
and means for ?rst closing said control valve and then 
opening said third valve for admitting compressed air to 
said load holder for releasing a load relatively to the load 
holder after closing off the supply of vacuum to said 
load holder. 
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