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(57) ABSTRACT 

A manifold assembly is provided Which includes a manifold 
block having a gas inlet and a gas outlet. The block also 
includes a regulator inlet in a planar surface of the manifold 
block Which is connected to the gas inlet. The regulator 
outlet is also provided in the planar surface spaced from the 
regulator inlet and connected to the gas outlet. A regulator is 
mounted to the manifold block at the planar surface and 
includes an inlet and outlet on a common Wall of the 

regulator. The inlet and outlet of the regulator have the same 
spacing as and communicates With the regulator inlet and 
outlet of the manifold block. In the preferred embodiment, 
one of the inlet and outlet of the regulator is annular and 
encompasses the other. 
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MANIFOLD AND REGULATOR APPARATUS 

CROSS-REFERENCE 

[0001] This is a continuation-in-part of US. patent appli 
cation No. 08/792,881 ?led Jan. 31, 1997. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

[0002] The present invention relates to manifolds and gas 
regulator apparatus and more speci?cally, to a manifold and 
gas regulator apparatus for use in a hospital environment. 

[0003] Air and oxygen are tWo common gases Which are 
available in hospital rooms for patient care. They are also 
required on mobile carts to be used With a bed Which is 
displaced from a Wall or pivotal toWer unit. A manifold 
provides the appropriate connections betWeen the gas supply 
or source and the dispensing apparatus. Also, regulation and 
monitoring of the gas supply and How must be provided. 
Where the regulator must select betWeen a Wall source and 
a portable source of gas, a change over mechanism must be 
provided on the manifold. 

[0004] According to one aspect of the invention, a mani 
fold assembly is provided Which includes a manifold block 
having a gas inlet and a gas outlet. The block also includes 
a regulator inlet in a planar surface of the manifold block 
Which is connected to the gas inlet. The regulator outlet is 
also provided in the planar surface spaced from the regulator 
inlet and connected to the gas outlet. A regulator is mounted 
to the manifold block at the planar surface and includes an 
inlet and outlet on a common Wall of the regulator. The inlet 
and outlet of the regulator have the same spacing as and 
communicates With the regulator inlet and outlet of the 
manifold block. 

[0005] In the preferred embodiment, one of the inlet and 
outlet of the regulator is annular and encompasses the other. 
A ?rst seal encompasses the annual inlet or outlet of the 
regulator and a second seal is provided betWeen the annular 
inlet or outlet and the other of the inlet or outlet of the 
regulator. The ?rst and second seals may be O-rings located 
Within ?rst and second annular notches formed in the end 
Wall of the regulator. In one embodiment, the inlet of the 
regulator includes a threaded stem coupled to the regulator 
inlet of the manifold block. In another embodiment, one or 
more threaded fasteners couple the regulator to the manifold 
block. In that embodiment, one of the inlet or outlet of the 
regulator and the one or more fasteners are aligned in a circle 
Which encompass the other of the inlet or outlet. In the 
second embodiment, the regulator includes a body and a 
bonnet threadably mounted on the body and the bonnet 
covers the fasteners. 

[0006] The manifold block has a top, bottom and side 
Walls. In one embodiment, the planar surfaces is on a side 
Wall of the block. In this embodiment, the gas inlet is on the 
same side Wall as the planar surface. A second gas inlet is 
provided on the bottom Wall. Also, the gas outlet is on the 
bottom Wall. The manifold also includes a second gas outlet 
on the top Wall. In a second embodiment, the planar surface 
for the regulator is on the bottom Wall. In this embodiment, 
the gas inlet is on the side Wall of the block and a second gas 
inlet is on the bottom Wall. A gas outlet is on another side 
Wall. The second gas outlet is on the same Wall as the gas 
inlet. 
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[0007] According to an additional aspect of the present 
invention, a pressure regulator apparatus is provided for 
reducing pressure of a gas received from a gas outlet 
aperture formed in a planar surface and for delivering 
reduced pressure gas to a gas inlet aperture formed in the 
planar surface spaced apart from the gas outlet aperture by 
a ?rst distance. The regulator apparatus includes a regulator 
body for reducing gas pressure. The body includes an end 
Wall having a regulator inlet con?gured to be coupled to the 
gas outlet aperture, a ?rst annular seal located a second 
distance from the regulator inlet, a second annular seal 
located a third distance from the regulator inlet, and a 
regulator outlet formed in the end Wall betWeen the ?rst and 
second seals. The second distance is less than the ?rst 
distance, and the third distance is greater than the ?rst 
distance. The ?rst and second seals are con?gured to engage 
the planar surface on opposite sides of the gas inlet aperture 
so that gas from the regulator outlet ?oWs into the gas inlet 
aperture formed in the planar surface. 

[0008] In the illustrated apparatus, the end Wall is formed 
to include an annular groove surrounding the regulator inlet. 
The annular groove is spaced apart from the regulator inlet 
by the ?rst distance so that the annular groove is aligned 
With the gas inlet aperture formed in the planar surface When 
the regulator inlet is coupled to the gas outlet aperture. The 
regulator outlet is formed in communication With the annu 
lar groove. 

[0009] Also in the illustrated apparatus, the regulator inlet 
includes a threaded stem con?gured to be coupled to the gas 
outlet aperture. The ?rst and second seals are O-ring seals 
located Within ?rst and second annular notches formed in the 
end Wall of the regulator body. 

[0010] Additional objects, features, and advantages of the 
invention Will become apparent to those skilled in the art 
upon consideration of the folloWing detailed description of 
the preferred embodiment exemplifying the best mode of 
carrying out the invention as presently perceived. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The detailed description particularly refers to the 
accompanying ?gures in Which: 

[0012] FIG. 1 is a perspective vieW of the system of the 
present invention including a headWall mounted on a hos 
pital room Wall and a mobile care cart con?gured to be 
located adjacent the headWall to upgrade the hospital room 
to a critical care room; 

[0013] FIG. 2 is a perspective vieW illustrating the care 
cart docked or nested With the headWall and With a hospital 
bed positioned in the room adjacent the care cart to provide 
critical care services to a patient; 

[0014] FIG. 3 is a perspective vieW of a manifold assem 
bly for coupling oXygen or air tanks to the care cart and 
illustrating a pair of spring-loaded platforms for supporting 
gas tanks on the care cart; 

[0015] FIG. 4 is a front elevational vieW of the manifold 
of FIG. 3; 

[0016] FIG. 5 is a sectional vieW of a manifold block and 
regulator When the regulator is installed into the manifold 
block as shoWn in FIG. 4; and 
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[0017] FIG. 6 is a schematic diagram of gas ?oW from 
?rst and second gas tanks and from a Wall gas outlet through 
a crossover valve to the item of equipment on the care cart 
and to an auxiliary ?oW control valve. 

[0018] FIG. 7 is a perspective vieW of a oxygen manifold 
assembly according to the principles of the present inven 
tion. 

[0019] FIG. 8 is a perspective vieW of an air manifold 
assembly according to the principles of the present inven 
tion. 

[0020] FIG. 9 is a bottom vieW of the center portion of the 
manifold of FIG. 7 or 8. 

[0021] 
FIG. 7. 

[0022] FIG. 11 is a perspective vieW of a third embodi 
ment of a regulator mounted to a manifold according to the 
principles of the present invention. 

FIG. 10 is an exploded vieW of the regulator of 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0023] Referring noW to the draWings, FIGS. 1 and 2 
illustrate a system and structural components in Which the 
present invention may be used by Way of example only. As 
illustrated in FIG. 1, a headWall 10 is mounted on a Wall 12 
of a hospital room. The headWay 10 includes an elongated 
body section 14 and a bed locator section 16. The headWall 
10 includes outlets 18 for electrical poWer and outlets 20 for 
oxygen, air, and vacuum. Preferably, outlets 20 are movable 
gas outlets. The headWall 10 also includes a foldable con 
cealment cover 22 con?gured to hide an internal raceWay. 
The headWall 10 can be used by itself in the room to provide 
for general care and support and for med-surg patients, for 
example. 
[0024] When it is desired to upgrade the hospital room 
into a critical care room, a care cart 24 is moved into the 
room. The care cart 24 includes a base 26 having casters 28. 
The rear casters 28 are lockable by separate brakes 29. Apair 
of pivoting IV poles 30 are mounted on the base 26. The 
poles 30 include hooks 32 for hanging IV bags 34. IV pumps 
36 may also be mounted on the poles 30. Care cart 24 also 
includes an equipment support shelf 38 for supporting a full 
end ventilator 40 or other critical care equipment. Ventilator 
40 may be secured to the shelf 38 by latching brackets (not 
shoWn). 
[0025] The mobile care cart 24 further includes an air hose 
44, an oxygen hose 46, a battery poWer cord 48, and a 
standard poWer cord 50. It is understood that a single cord 
may be used if desired. Care cart 24 also includes a transport 
battery 52 to operate equipment during transport of the 
critical care patient. The battery 52 provides poWer for the 
ventilator 40 and other critical care equipment during trans 
port. The IV pumps 36 and transport monitor 42 each 
typically have an internal poWer supply. The battery 52 is 
recharged When the care cart 24 is plugged into the Wall 
outlets 18. 

[0026] Care cart 24 includes an upper series of electrical 
outlets 56 Which are poWered only When the care cart is 
plugged into the headWall outlet 18. Care cart 24 includes 
separate poWer outlets 57 Which are automatically poWered 
by the battery 52 When the care cart 24 is unplugged from 

Mar. 14, 2002 

outlets 18. Therefore, the equipment requiring poWer during 
transport must be plugged into the designated loWer outlets 
57 for an uninterrupted poWer supply from the battery 52. 

[0027] In order to upgrade the hospital room to a critical 
care room, care cart 24 is moved into the position illustrated 
in FIG. 2. PoWer cords 48 and 50 are plugged into the outlets 
18 of headWall 10. Air and oxygen lines 44 and 46 are 
connected to the gas outlets 20. In the position of FIG. 2, the 
battery 52 is recharged and air and oxygen tanks 54 are shut 
off to keep the tank supplies from being depleted. Also as 
illustrated in FIG. 2, the care cart 24 is con?gured to nest 
With the locator section 16 of headWall 10. Therefore, the 
hospital room can be upgraded to a critical care room 
Without reconstruction. 

[0028] The care cart 24 is also used to transport the critical 
care patient Within the hospital. For example, the care cart 24 
is coupled to the hospital bed 25. Using the care cart 24 to 
transport the patient provides seamless care for the patient 
during transport to the radiology department or other diag 
nostic testing facility Within the hospital. 

[0029] When it is desired to transport the critical care 
patient, oxygen and air tanks 54 are loaded on to the care cart 
24 as shoWn in FIG. 3. Prior to transport, valves on the 
oxygen and air tanks are manually opened to supply gas 
through the manifold to the ventilator 40. The gas lines 44 
and 46 and poWer cords 48 and 50 of care cart 24 are then 
disconnected from headWay 10. Battery 52 on care cart 24 
automatically sWitch on to support the ventilator 40 When 
the poWer cords 48 and 50 are disconnected. 

[0030] The IV lines and vent circuits do not need to be 
disconnected from the patient prior to transport. The IV 
pumps 36 and ventilator 40 also do not need to be handled. 
This method maintains seamless, uninterrupted functioning 
of the life support to the patient. 

[0031] At the destination, the care cart 24 is coupled to 
medical gas and Wall electrical outlets to prevent depleting 
of the on-board gas tank 54 supplies and battery 52. Across 
over valve 180 alloWs the cart to be connected to the medical 
gas supply for a limited period of time With negligible 
leakage of gas from the tanks 54. The patient can then be 
transferred to a scanning table. The bed 25 can be removed 
from the care cart 24 and taken from the room. Therefore, 
the care cart 24 can remain adjacent the scanning table to 
continue to provide life support for the patient. 

[0032] FIGS. 3 and 4 illustrate further details of one 
embodiment of a manifold assembly 140. Manifold assem 
bly 140 includes a manifold block 142 coupled to care cart 
24. The manifold block 142 includes top Wall 141, bottom 
Wall 143, front side Wall 145, left side Wall 147 and right side 
Wall 149. Manifold block 142 includes ?rst and second 
recessed sections 144 and 146 for receiving tWo separate air 
or oxygen gas tanks 54. A gas inlet 148 is located on front 
Wall 145 in each of recessed sections 144 and 146. There 
fore, tWo gas inlets 148 are provided so that both tanks 54 
supply single gas outlet 150 also on front Wall 145. Gas 
inlets 148 are formed by siZed threads designed to receive 
speci?c gas connections. 

[0033] Mounting plates 152 and fasteners 154 are used to 
secure the tanks 54 to the manifold block 142. Retainers 156 
are threaded into mounting plates 152. Retainers 156 force 
valve stems 158 of the tanks 54 against inlets 148 to seal the 
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outlets (not shown) of valve stems 158. The recessed por 
tions 144 and 146 of manifold block 142 provide protection 
for valve stems 158 of tanks 54. Therefore, the improved 
manifold assembly 140 facilitates loading and securing of 
the tanks 54 to the care cart 24, While protecting the valve 
stems 158. 

[0034] The improved manifold assembly also manages the 
How of gases to the ventilator 40. Separate pressure gauges 
160 are provided on top Wall 141 for each tank 54. A 
regulator 162 is provided to step doWn the pressure from the 
tanks 54 from about 2200 psi to about 50-55 psi. Providing 
tWo separate tanks 54 coupled to the same outlet 150 
provides a back-up gas tank 54 and permits sWitch out of the 
tanks 54 Without interrupting the supply of gas. It is under 
stood that separate manifold assemblies 140 are provided on 
care cart 24 for both air and oXygen. 

[0035] Regulator 162 in a ?rst embodiment includes a 
threaded inlet 164 con?gured to be threaded into the 
threaded outlet aperture 150 from manifold block 142. 
Manifold block 142 includes a planar surface 166 of front 
Wall 145 formed to include the outlet aperture 150 and an 
inlet aperture 168 for receiving the regulated gas supply 
from regulator 162. The high pressure outlet aperture 150 
and the reduced pressure inlet aperture 168 are located on 
the same planar surface 166. The inlet aperture 168 is spaced 
apart from the outlet aperture 150 by a selected distance. 

[0036] Regulator 162 includes a regulator body including 
an end Wall 170 having an outer annular seal 172, an inner 
annular seal 174 and an annular groove 176 formed betWeen 
the inner and outer seals 172 and 174. Seals 172 and 174 are 
located Within annular notches formed in end Wall 170. An 
outlet aperture 178 of regulator 162 is formed in commu 
nication With the annular groove 176 as best shoWn in FIG. 
5. The improved regulator 162 of the present invention 
facilitates alignment of the outlet 178 With the inlet aperture 
168 on manifold block 142. 

[0037] In prior art devices, an outlet is formed in a side 
Wall 177 of regulator 162. One such prior art device is a 
model number RKX202-6092 regulator available from 
FloWtec Inc. located in Indianapolis, Indiana. In these prior 
art devices, the outlet of the regulator must be rotated to a 
precise orientation to communicate With an inlet aperture 
formed in a side Wall 179 of a manifold block. 

[0038] As shoWn in FIG. 5, the high pressure supply from 
tanks 54 passes through the outlet aperture 150 of manifold 
block 142 and into regulator 162 through threaded inlet 164. 
Outer seal 172 and inner seal 174 engage the planar surface 
166 of manifold block 142 to provide a seal around the 
annular groove 176. The annular groove 176 is aligned With 
the inlet aperture 168 of manifold block 142. The outlet 
aperture 178 of regulator 162 is also aligned With the annular 
groove 176. Therefore, the gas from regulator 162 can ?oW 
from the outlet 178 to the inlet 168 regardless of the 
orientation of the regulator 162 relative to the manifold 
block 142. In other Words, aperture 178 does not have to be 
aligned directly over the inlet aperture 168. 

[0039] Seals 172 and 174 are located on opposite sides of 
gas inlet aperture 168. If the seals 172 and 174 eXtend far 
enough aWay from the end Wall 170 of regulator 162 to 
de?ne a gas ?oW path betWeen the end Wall 170 and the 
planar surface 166, the annular groove 176 may be omitted. 
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[0040] As illustrated in FIG. 4, a cross over valve 180 is 
coupled to manifold block 142 on the bottom Wall 143. 
Cross over valve 180 receives a ?rst input from inlet 
aperture 168 of manifold block 142. Cross over valve 180 
includes a second inlet coupler 182 con?gured to be coupled 
to a gas supply Wall outlet by a hose 44 or 46. An outlet 
connector 184 is also coupled to cross over valve 180. The 
outlet connector is con?gured to be coupled to the critical 
care equipment such as the ventilator 40 by a suitable hose 
connection. 

[0041] A schematic diagram of the gas ?oW through the 
manifold assembly 140 is illustrated in FIG. 6. Check valves 
186 are located Within manifold block 142 and coupled to 
each tank 54 so that gas can ?oW only the direction of arroWs 
188. Both tanks 54 supply regulator 162 to reduce the 
pressure of tanks 54 from about 2200 psi to about 50-55 psi. 
Reduced pressure inlet aperture 168 supplies gas to a ?rst 
inlet 186 of cross over valve 180. Illustratively, cross over 
valve 180 is a model number Y125 IN-VAl valve available 
from Humphrey. 

[0042] If the manifold assembly 140 is used for oxygen 
tanks, an adjustable ?oW control valve 190 mounted to the 
top Wall 141 is coupled to an outlet 185 of cross over valve 
180. An outlet from the adjustable valve 190 is coupled to 
an oXygen bag 192 on the cart 24. An outlet connector 184 
is coupled to critical care equipment 193, such as ventilator 
40. 

[0043] Details of the adjustable ?oW control valve 190 are 
illustrated in FIGS. 3 and 4. Valve 190 includes a rotatable 
actuator 194 for adjusting the gas ?oW rate through an outlet 
connector 196. A How rate indicator 198 is also provided. 
Connector 196 is coupled to an oXygen bag 192 or other 
equipment. 
[0044] A second embodiment of the manifold assembly 
140 and regulator 162 is illustrated in FIGS. 7-10. Those 
elements or components that have the same function as those 
in FIGS. 3-6 have the same reference number. Whereas FIG. 
7 illustrates the manifold assembly 140 for oXygen and 
includes the oXygen ?oW control valve 190, FIG. 8 illus 
trates the manifold assembly 140 for air. 

[0045] As distinguished from the ?rst embodiment, the 
manifold block 142 in the second embodiment may be made 
up of three separate blocks, 142A being the center block, 
142B being the left block and 142C being the right block. In 
the ?rst embodiment, the manifold block 142 is a single 
element. The three piece manifold block of the second 
embodiment alloWs elements to be placed interior the mani 
fold block 142, for eXample, the changeover valve 180. 

[0046] Another distinction is that the adjustable valve 190 
on the oXygen manifold is mounted to the front Wall 145 
instead of the top Wall 141. The regulator 162 in the second 
embodiment is mounted to the bottom Wall 143 instead of 
the front Wall 145. Also, the outlet connector 184 is con 
nected to one of the side Walls, 147 in FIG. 7 and 149 in 
FIG. 8. The second inlet coupler 182 is still connected to the 
bottom Wall 143. 

[0047] A pressure sWitch 200 is connected by elboW 202 
to the top Wall 141 of the center manifold block 142A and 
is responsive to the pressure at an inlet 148 and at the same 
pressure as on the gauge 160. The pressure sWitch 200 may 
also be provided on the ?rst embodiment of FIGS. 3-6. 
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[0048] The regulator 162 of the second embodiment mates 
With planar surface 166 of the bottom Wall 143 as illustrated 
in FIG. 9. The outlet aperture 150 of the manifold block 142 
is connected to the inlet 164 of the regulator 162. The planar 
surface 166 also includes a plurality, for example, three 
threaded apertures 212. Preferably, the apertures 212 and the 
inlet aperture 168 lie in a circle about the outlet aperture 150 
in planar surface 166. 

[0049] As shoWn in FIG. 10, the end Wall 170 of the 
regulator has an outer annular seal 172, an inner annular seal 
174 and an annular groove 176 formed betWeen the inner 
and outer seals 172 and 174. An inlet 164 is emcompassed 
by the inner seals 174. The seals 172 and 174 are located 
Within annular notches formed in the end Wall 170. An outlet 
aperture 178 (not shoWn) of the regulator 162 is formed in 
communication With the annular groove 176. Apertures 214 
are spaced in the annular groove 176 and match With 
threaded apertures 212 in the planar surface 166. Fasteners 
216 With lock Washers 218 eXtend through aligned apertures 
214 and 212 and mount the body 220 of the regulator 162 
With the seals 172 and 174 to the manifold block 142A at 
surface 166. 

[0050] A ?lter 222 is shoWn received in the outlet aperture 
150 of the manifold 142A. A threaded surface 224 of the 
regulator body 220 receives a bonnet assembly 226 Which 
covers the fasteners 216. Adigraph 227 resides in the bonnet 
assembly 226. 

[0051] It should be noted that apertures 212 in surface 166 
and apertures 214 in the regulator are equally spaced about 
the annular groove 176. Thus, the three fasteners Will alWays 
secure the regulator 162 to the block in one of three angular 
positions. The regulator outlet aperture 178 does not have to 
align With the block inlet aperture 168 because of the annular 
groove 176. 

[0052] Athird embodiment for mounting the regulator 162 
to the manifold block 142 is illustrated in FIG. 11. A ?ange 
230 is provided on the regulator body 220. Fasteners 232 
eXtend through the ?ange 230 and are threadably received in 
the manifold 142. The alignment of the fasteners 232 may be 
similar to the alignment of fasteners 216 of FIG. 10 or may 
be any alignment since they are eXterior the concentric 
annular seals 172 and 174. The end Wall 170 of the regulator 
162 Would include the annular groove 176 having an outlet 
178 and a centered inlet 164. As distinguished from FIG. 10, 
the mounting fasteners are eXternal the bonnet and therefore 
does not require disassembly of the bonnet 226 for mounting 
the regulator to the manifold. 

[0053] As shoWn in FIG. 3, a pair of tank support plat 
forms 201 are provided for supporting tanks 54. A spring 
203 is located beneath each platform 201. Springs 203 are 
supported by a rigid support 204. The spring-loaded plat 
forms 201 facilitate adjustment of the position of tanks 54 on 
the cart 24. When stems 158 are installed onto tanks 54, the 
location of an outlet on stems 158 may vary. The spring 
loaded platforms 201 facilitate adjustment of the tanks 54 so 
that an outlet of stems 158 is aligned With the inlets 148 of 
manifold block 142. Therefore, the tanks 154 can be loaded 
onto spring-loaded platforms 201 and then adjusted in the 
direction of double-headed arroW 207 to align the outlet of 
stems 158 With the inlets 148 of the manifold block 142. 

[0054] In operation, tanks 54 are loaded on to the care cart 
24. When it is desired the transport the patient, an actuator 
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(not shoWn) is used to open a valve 208 on tanks 54 to permit 
gas ?oW from the tanks into the manifold block 142. During 
transport, gas is automatically supplied from tanks 54 
through the manifold block 142 and cross over valve 180 to 
the critical care equipment 193. Regulator 162 reduces high 
pressure from the tanks 54 to a Working pressure of the 
critical care equipment 193. Separate pressure gauges 60 are 
provided for each tank 54 to provide visual inspection of the 
remaining capacity Within the tanks 54. Check valves 186 
prevent gas ?oW from one tank 54 to the other tank 54. 

[0055] At the transport destination, the inlet 182 of cross 
over valve 180 is coupled to a Wall source gas supply. Gas 
supply from the Wall sources shuttles the cross over valve 
180 to stop How of gas from the tanks 54 to the equipment 
193. Gas supply from the Wall outlet is immediately directed 
to the critical care equipment 193. Disconnecting the Wall 
supply from the cross over valve 180 automatically alloWs 
gas ?oW from the tanks 54 to the critical care equipment 193, 
provided that the tank valves 208 are open. The oxygen ?oW 
control valve 190 delivers oXygen How to the oXygen bag 
192 When the valve 180 receives a gas supply from either the 
Wall gas source or the tanks 54. Once the cart 24 is returned 
to the hospital room and the cross over valve 180 is again 
connected to the Wall gas supply, and the valves 208 of tanks 
54 are closed to conserve gas Within the tanks 54. 

[0056] Although the invention has been described in detail 
With reference to a certain preferred embodiment, variations 
and modi?cations eXist Within the scope and spirit of the 
present invention as described and de?ned in the folloWing 
claims. 

What is claimed: 
1. A manifold assembly comprising: 

a manifold block having a gas inlet, a gas outlet, a 
regulator inlet in a planar surface of the manifold block 
and connected to the gas inlet and a regulator outlet in 
the planar surface spaced from the regulator inlet and 
connected to the gas outlet; and 

a regulator mounted to the manifold block at the planar 
surface and including an inlet and an outlet on a 
common end Wall of the regulator and having the same 
spacing as and communicating With the regulator inlet 
and outlet of the manifold block. 

2. The manifold assembly according to claim 1, Wherein 
one of the inlet and outlet of the regulator is annular and 
encompass the other. 

3. The manifold assembly of claim 2, including a ?rst seal 
encompassing the annular inlet or outlet of the regulator and 
a second seal betWeen the annular inlet or outlet and the 
other of the inlet or outlet of the regulator. 

4. The manifold assembly of claim 3, Wherein the ?rst and 
second seals are O-ring seals located Within ?rst and second 
annular notches formed in the end Wall of the regulator. 

5. The manifold assembly of claim 1, Wherein the inlet of 
the regulator includes a threaded stem coupled to the regu 
lator inlet of the manifold block. 

6. The manifold assembly of claim 1, including one or 
more threaded fasteners coupling the regulator to the mani 
fold block. 

7. The manifold assembly according to claim 6, Wherein 
one of the inlet and outlet of the regulator and the fastener 
are aligned on a circle Which encompass the other of the inlet 
or outlet. 
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8. The manifold assembly of claim 7, including a ?rst seal 
encompassing the one inlet or outlet of the regulator and the 
fastener and a second seal betWeen the one inlet or outlet and 
the other of the inlet or outlet of the regulator. 

9. The manifold assembly of claim 8, Wherein the ?rst and 
second seals are O-ring seals located Within ?rst and second 
annular notches formed in the end Wall of the regulator. 

10. The manifold assembly of claim 7, Wherein the 
regulator includes a body and a bonnet threadably mounted 
on the body; and the bonnet covering the fastener. 

11. The manifold assembly according to claim 6, Wherein 
the regulator includes an external ?ange and the fasteners 
eXtend through the ?ange to couple the regulator to the 
manifold block. 

12. The manifold assembly of claim 1, Wherein the block 
has top, bottom and side Walls; and the planar surface is on 
a side Wall of the block. 

13. The manifold assembly of claim 12, Wherein the gas 
inlet is on the same side Wall as the planar surface. 

14. The manifold assembly of claim 13, including a 
second gas inlet on the bottom Wall. 

15. The manifold assembly of claim 14, Wherein the gas 
outlet is on the bottom Wall. 

16. The manifold assembly of claim 12, Wherein the gas 
outlet is on the bottom Wall. 

17. The manifold assembly of claim 16, including a 
second gas outlet on the top Wall. 

18. The manifold assembly of claim 1, Wherein the block 
has top, bottom and side Walls; and the planar surface is on 
the bottom Wall. 

19. The manifold assembly of claim 18, Wherein the gas 
inlet is on a side Wall of the block. 

20. The manifold assembly of claim 19, including a 
second gas inlet on the bottom Wall. 

21. The manifold assembly of claim 19, Wherein the gas 
outlet is on another side Wall. 

22. The manifold assembly of claim 21, including a 
second gas outlet on the same side Wall as the gas inlet. 

23. The manifold assembly of claim 18, Wherein the gas 
outlet is on a side Wall. 

24. The manifold assembly of claim 23, including a 
second gas outlet on another side Wall. 
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25. A pressure regulator apparatus for reducing pressure 
of a gas received from a gas outlet aperture formed in a 
planar surface and for delivering reduced pressure gas to a 
gas inlet aperture formed in the planar surface spaced apart 
from the gas outlet aperture by a ?rst distance, the regulator 
apparatus comprising: 

a regulator body for reducing gas pressure; 

the body including an end Wall having a regulator inlet 
con?gured to be coupled to the gas outlet aperture; 

a ?rst annular seal located in the end Wall at a second 
distance from the regulator inlet, the second distance 
being less than the ?rst distance; 

a second annular seal located in the end Wall at a third 
distance from the regulator inlet, the third distance 
being greater than the ?rst distance; 

a regulator outlet formed in the end Wall betWeen the ?rst 
and second seals; and 

the ?rst and second seals being con?gured to engage the 
planar surface on opposite sides of the gas inlet aper 
ture so that gas from the regulator outlet ?oWs into the 
gas inlet aperture formed in the planar surface. 

26. The apparatus of claim 25, Wherein the end Wall is 
formed to include an annular groove surrounding the regu 
lator inlet, the annular groove being spaced apart from the 
regulator inlet by the ?rst distance so that the annular groove 
is aligned With the gas inlet aperture formed in the planar 
surface When the regulator inlet is coupled to the gas outlet 
aperture, the regulator outlet being formed in communica 
tion With the annular groove. 

27. The apparatus of claim 25, Wherein the regulator inlet 
includes a threaded stem con?gured to be coupled to the gas 
outlet aperture. 

28. The apparatus of claim 25, Wherein the ?rst and 
second seals are O-ring seals located Within ?rst and second 
annular notches formed in the end Wall of the regulator body. 


