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3,138,873 
VACUUM ATTACHlVlENT FOR DENTAL 

ASPIRATOR UNIT 
Harold P. Bishop, 512 W. Gorgas SL, Louisville, Ohio 

Filed Sept. 8, 1961, Ser. No. 136,753 
16 Claims. ((11. 32-33) 

The invention relates to vacuum apparatus for opera 
tion of a dental aspirator device. In various dental tech 
niques it is necessary that saliva, blood, broken teeth, 
bone chips, ?lling material and other debris be removed 
from the patient’s mouth. 
With present dental practice of excavating teeth by an 

abrasive slurry blast accompanied by a considerable water 
supply, it is necessary that the abrasive slurry and excess 
water be rapidly and continuously removed from the 
mouth of the patient during the excavating process. 
A primary object of the invention is to provide a motor 

driven vacuum attachment for a dental aspirator unit hav 
ing a volume aspiration vacuum device and a cup or 
basin device,‘ valve means for selectively connecting either 
the volume aspiration vacuum device or the cup or basin 
device to the vacuum attachment, and switch means actu 
ated by said valves for controlling the motion of the vacu 
um attachment. 

Another object of the invention is to provide a vacuum 
attachment of the character referred to comprising a hous 
ing, an air inlet for connection to the dental aspirator unit, 
an air outlet communicating with a motor-driven fan, 
and a liquid drain pipe having a trap valve therein. 
A further object of the invention is to provide such a 

vacuum attachment having a porous bag located therein 
and surrounding the air inlet, whereby broken pieces of 
teeth, bone chips, ?lling material and other solid debris 
will be received and collected in the bag, while liquids 
and air may pass freely therethrough. V 
A still further object of the invention is to provide a 

vacuum attachment of this character having a ?oat there 
in for automatically shutting off the air outlet from the 
housing to the fan when the liquid level in the housing 
reaches ‘a predetermined level. 

Another object of the invention is to provide such a 
vacuum attachment in which the motor-driven fan is in 
cluded therein as a single unit. 
A further object of the invention is to provide a vacuum 

attachment of the character referred to with means for 
attaching the same to a conventional vacuum apparatus. 

It is also an object of the invention to provide such a 
vacuum attachment having means for mounting the motor 
driven fan for substantially noiseless operation. 

In general terms, the invention may be briefly described 
as comprising a vacuum attachment for a dental aspirator 
unit having devices such as a volume aspirator vacuum 
device, a cup or basin device, or other devices for remov 
ing blood, saliva, other liquids, broken pieces of teeth, 
bone chips, ?lling material or other solid debris from a 
patient’s mouth during a dental operation. 
The vacuum attachment comprises a housing de?ning a 

chamber having an air inlet connected by a conduit such 
as a ?exible hose to the dental aspirator unit, an air out 
let controlled by a ?oat, a liquid drain outlet having a trap 
valve thereon, and a motor-driven fan connected to the 
air outlet. 
A porous bag is located within the vacuum attachment, 

surrounding the inlet, for trapping any solid materials, 
liquid passing through the bag to the bottom of the cham 
ber for later discharge through the liquid outlet, and air 
passing through or over the bag to the air outlet and 
thence to the motor-driven fan. 

Manually operated valves in the dental aspirator unit 
control selective connection of either of the devices there 

10 

15 

25 

35 

40 

45 

50 

55 

60 

65 

70 

3,138,873 
Patented June 30, 1964 "ice 
2 

in to the vacuum attachment, and switches actuated by 
said valves control operation of the motor-driven fan. 
The above and other objects, apparent from the draw 

ings and following description, may be attained, the above 
described di?iculties overcome and the advantages and 
results obtained, bythe apparatus, construction, arrange 
ment and combinations, sub-combinations and parts which 
comprise the present invention, a preferred embodiment 
of which, illustrative of the best mode in which applicant 
has contemplated applying the principle, being set forth 
in detail in the following description and illustrated in 
the accompanying drawings. 

In the accompanying drawings: 
FIG. 1 is a perspective view of a vacuum attachment 

embodying the invention, showing the same connected 
by a ?exible hose to a dental unit; 
FIG. 2 is a perspective view of a modi?ed form of the 

invention; 
FIG. 3 is an enlarged, vertical sectional view of the 

form of the vacuum attachment shown in FIG. 1; 
FIG. 4 is a transverse section taken on the line 4-4, 

FIG. 3; 
FIG. 5 is an enlarged bottom plan view of the dental 

unit; 
FIG. 6 is an enlarged, vertical sectional view of the 

upper portion of the vacuum attachment shown in FIG. 3, 
showing a modi?ed ?oat arrangement; 

FIG. '7 is a fragmentary horizontal sectional view taken 
as on the line 7—7, FIG. 3; 

FIG. 8 is an enlarged, vertical sectional view of the 
modi?ed form of the vacuum attachment shown in FIG. 
2; and a 

FIG. 9 is a view similar to FIG. 8, showing a modi?ed 
form of ?oat arrangement. . 

Referring ?rst to the embodiment of the invention illus 
trated in FIGS. 1, 3, 4 and 5, in which similar numerals 
refer to similar parts throughout, the apparatus embody 
ing the invention includes the vacuum attachment indi 
cated generally at 1 and the dental aspirator unit indicated 
generally at 2. 
As best shown in FIG. 3, the vacuum attachment in 

cludes the upper housing 3 de?ning a chamber 3a, for 
connection to the dental aspirator unit and having means 
therein for separating the liquids, solids and air drawn 
therethrough from the devices in the dental aspirator unit, 
the lower housing 4 enclosing the motor-driven fan and 
provided with means for detachably mounting the upper 
housing 3 thereon. 
An air inlet tube 5, preferably downwardly and in 

wardly disposed, as shown in FIG. 3, is located in the 
upper end of the housing 3, and as shown in FIG. 1, 
is adapted to be connected, by a conduit such as the ?ex 
ible hose 6, with the dental aspirator unit 2. 

Within, and located adjacent to one side of the chamber 
3a, is provided a vertical tube 7, open at its upper and 
lower ends and connected at an intermediate point with 
the inner end of the inlet tube 5. 
A bag 8, formed of any suitable porous fabric or the 

like, is suspended around the lower end of the vertical 
tube 7, as by the supporting hooks 9, to receive and trap 
all solid debris such as pieces of broken teeth, ?llings, 
bone chips and the like, removed from the patient’s mouth 
by either of the devices in the dental aspirator unit and 
drawn through the hose 6 and inlet tube 5 to the chamber 
3a of the vacuum attachment. 

This bag being porous, all liquids drawn into the vacu 
urn attachment from the dental unit will quickly drain 
therethrough and will be collected upon the concaved bot 
tom wall 10, from which they will later drain through the 
central liquid outlet 11 into the liquid drain pipe 12. 
A trap valve 13 is provided in the drain pipe 12, the 

hinged valve gate 14 thereof being normally held closed 
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by suction during operation of the vacuum attachment. 
Below the trap valve 13, the drain pipe 12 leads to any 
suitable drain connection such as a sewer or the like. 
The upper end of the housing 3 is closed by a detach 

able cover, comprising the domed top wall 15, the periph 
eral edge of the cover terminating in the downturned 
?ange 15a seating upon the open upper end of the cylin 
drical housing 3. 
A gasket 16 of suitable material is located between the 

open upper end of the housing 3 and the cover, and any 
conventional type of clamping clips 17 are provided upon 
the upper portion of the housing 3 for engagement over 
the peripheral portion of the cover for securing the cover 
to the housing and providing an air-tight seal therebe 
tween. 
A baffle 18 depends from the cover adjacent to the ver 

tical tube 7 of the inlet means, for the purpose of pre 
venting air discharged through the upper open end of the 
tube 7, and any moisture carried in the air, from being 
carried across to the other side of the chamber 3a. 
The vertical air outlet tube 19 is located through the 

bottom wall 10 of chamber 3a, at the opposite side of 
said chamber from the inlet 5, and extends upwardly into 
the chamber 311, terminating in the bell 19a. The air 
outlet also includes the vertical tube 20, the lower end 
of which is ?tted into the bell 19a of tube 19. 

Although a single outlet tube might be used, it is de 
sirable for convenience of manufacturing and assembling 
that the outlet comprises the separable tubes 19 and 20. 
A ring 21 is mounted on the upper open end of the tube 
20, as by the depending tubular skirt 22 inserted into the 
upper end thereof. , 

An outlet closure valve 23 is provided upon the upper 
end of the tube 20, being hinged to the ring 21 as indicated 
at 23a. The valve 23 is provided on its inner surface 
with a gasket 24 of rubber or the like adapted to seat upon 
the valve seat 21a of the ring 21 when the valve is in 
closed position. 
An operating bracket is connected to the valve 23. be 

yond the pivot point 23a, and comprises the outwardly 
curved, slotted arm 25 and the angular arm 26. For the 
purpose of operating the valve 23, to close or open the 
same as the liquid level rises or falls in the chamber 3a, 
a ?oat 27 is provided. 

This ?oat may be formed of any suitable material which 
will ?oat upon water or similar liquid, and may be of 
any size or shape desirable or necessary for performing 
its required function. For the purpose of illustration, 
the ?oat 27 is disclosed as formed of a light weight, non 
absorbent material, preferably cellular foam-like plastic 
material characterized by a multiplicity of non-communi 
cating cells throughout its area. 
Also for purpose of illustration only, the ?oat 27 is 

shown as of cylindrical shape, with a portion of its pe 
riphery cut out as at 27a to accommodate the tubes 19 
and 20, but it should be understood that this is a matter 
of design only. 
A rod 28 is connected to the ?oat 27 and ends upwardly 

therefrom, being slidably located through the guides 29, 
welded or otherwise attached to the air outlet tube 20. 
The upper end of the rod 28 is located through the slot 
25a in the arm 25, and is provided with a suitable head 
or shoulder 28a of greater dimensions than the width of 
the slot 25a. 
With little or no liquid in the chamber 3a, the ?oat 27 

and valve 23 will be in the valve open position shown in 
FIG. 3, the weight of the ?oat hanging from the slotted 
arm 25 holding the valve open as shown. As the liquid 
level rises in the chamber 3a, the ?oat will rise thereon 
until it reaches the point where the head 28a of the ?oat 
rod 23 contacts the arm 26 and pushes the valve to closed 
position, seating on the valve seat 21a and closing the 
air outlet 19-20. V 

A relief valve 33, of any conventional construction, may 
be mounted upon one side of the housing 3, as by an el 
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bow 34 which forms communication with the interior 
of the housing 3, below the concaved bottom wall 10 
therein. 
For the purpose of deadening the sound of the motor 

driven fan, relatively heavy insulation material, such as 
?bre glass or the like, is attached to the underside of the 
concaved wall 10, as indicated at 35, and to the interior 
of the side wall of the housing 3, below the concaved wall 
1-3, as indicated at 36. 
A substantially channel-shaped annulus 37 is welded, 

or otherwise connected, to the interior of the cylindrical 
housing 3, at the lower end thereof and provided with an 
inturned annular ?ange 33 with an enlarged central open 
ing 39 therein providing an air outlet from the lower por 
tion of the housing 3. 
The lower end of the cylindrical housing 3 is outwardly 

offset, as indicated at 40, and terminates in the depending 
annular ?ange 41 adapted to seat upon the inverted U 
shape gasket 42 located upon the upper open edge of the 
lower housing 4. 
For the purpose of detachably securing the upper hous 

ing 3 to the lower housing 4, depending hold-down hooks 
43 are located through the angular brackets 44 upon the 
exterior of the lower portion of the upper housing 3. 
The lower hooked ends 45 of the members 43 engage the 
down-turned hooks 46, welded or otherwise secured to 
the periphery of the housing 4, adjacent its upper end. 
The upper ends of the hook members 43 are threaded, 

as indicated at 47, to receive thumb nuts 48 by means of 
which the upper housing 3 may be detachably clamped 
to the lower housing 4 to provide an air-tight joint there 
between. 
The lower housing 4 preferably comprises the cylindri 

cal, spaced inner and outer shells 49 and 50 respectively. 
The outer shell 50 is of less height than the inner shell 
49, and an inverted U-shape gasket 51 is located over the 
upper edge thereof to receive the annularly offset ?ange 
52 at'the lower end of the curved skirt 53, which is pro 
vided with the upper cylindrical end 54 surrounding the 
upper end portion of the inner shell 49. The gasket 42 is 
located over the upper end 54 of the skirt 53 as well as 
the upper end of the inner shell 49. 
A substantially channel-shaped annulus 56, similar to 

the annulus 37 but inverted in position, is Welded or other 
wise secured within the inner shell 49, at a point spaced 
below the upper end thereof, and terminates in the in 
turned annular ?ange 57. A multiple stage fan 59 is 
mounted in the fan housing 60 located between the annuli 
37 and 56. 
Annular gaskets 61 and 62, of angular cross section, are 

located between the upper and lower ends of the fan cas 
ing 64) and the annuli 37 and 56 for providing sound 
deadening means for mounting the fan casing and the 
motor 63 which is attached thereto. 
The skirt 53 is clamped upon the upper end of the outer 

shell 50 by means of the legs 64, welded or otherwise se 
cured at their lower ends to the interior of the shell 50 
and attached to the skirt by means of screws 65 and nuts 
66, which are preferably Tinnerman-type nuts. 
A plurality of cushion blocks 67, of rubber or the like, 

may be attached to the angular brackets 68 upon the fan 
housing 60. For this purpose, nuts 69 may be molded 
within the cushion blocks to receive screws 70 located 
through the brackets 68 and into said nuts. 
One of the cushion blocks 67 may be attached to the 

annulus 56 by means of a screw 71, having enlarged 
head 7 2 molded within the lower end of this cushion block, 
a nut 73 being threaded upon the screw 71 on the under 
side of the annulus 56. The other cushion blocks 67 mere 
ly contact and rest upon the annulus 56, but are prefer 
ably not attached thereto. 
An air outlet tube 74 is located through the shells 49 

and 5th of the lower housing, at a point below the fan hous 
ing 61). This outlet may be in the form of a rubber 
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coupling“ to which an outlet tiibe or hose may be connected, 
if desired. 
A ?at bottom wall 75 is provided for the housing‘ 4, and 

has the depending peripheral ?ange 76 received within and 
connected to the lower end portion of the shell 50 in any 
conventional manner. 
A circular partition wall 77, preferably formed of insu 

lation material such as ?ber glass, is located between the 
annulus 56 and the bottom wall 75, spaced inwardly from 
the inner shell 49 of the circular housing so as to form 
a circular chamber 77a communicating with the air out 
let tube 74. 
An opening 77b is formed in the partition wall 77 at a 

point opposite to the outlet tube '7 4, whereby exhaust cool 
ing air passed around the motor 63 by the motor cooling 
fan 63a may be discharged through the opening 77b into 
the circular chamber 77a and exhausted through the air 
outlet tube 74. , 

Sound-deadening material such as felt indicated at 75a 
may be placed upon the top of the ?at bottom wall 75. 
For further deadening the sound of the motor and fan, 
an annular box 78 depends from the bottom wall 75 and 
has the downwardly domed bottom wall 78a. 

Sound-deadening material such as felt is located upon 
the underside of the bottom wall 75 and upon the top of 
the domed bottom 78a as indicated at 78b. Air inlet 
openings 78c are formed in the box 78, and the bottom 
wall 75 has an air inlet opening 75b therein, whereby air 
is drawn in from the outside through the openings 78c 
and 75b, by the motor cooling fan 63a. 

Insulation material such as ?bre glass is located upon 
the inner wall of the outer shell 50 of the lower housing, 
as indicated at 50a. An outlet opening 50b is formed 
in the lower portion of the outer shell 50 and through the 
adjacent ?bre glass lining 50a. An air outlet opening 49a 
is formed in the upper portion of the inner shell 49 ad 
jacent to the exhaust louvers 60a in the lower portion of 
the multiple stage fan housing 60. 
A vertical ba?le wall 79 is located between the inner 

and outer shells 49 and 50 at a point between the outlet 
openings 49a and 50b as best shown in FIG. 7. Air is 
drawn into the multiple stage fan housing 60 through the 
inlet opening 60b in the upper end thereof and is dis 
charged by the multiple stage fan 59 through the exhaust 
louvers 60a and through the outlet opening 490: in the 
inner shell 49. ' 

As shown in FIG. 7, the air exhaust through the 
opening 49a is de?ected by the batlle 79 and caused to 
travel in the direction of the arrows entirely around the 
annular space between the inner and outer shells 49 and 
5t), beingr ?nally discharged from the lower housing 
through the outlet opening 50b. 

Legs 80 are connected to the bottom wall 75, in any 
usual and well known manner, and may be provided with 
the inturned lower ends 81 upon which are located rub 
ber feet 82 for supporting the apparatus upon the ?oor. 
A junction box 85, of conventional design, is attached 

to the exterior of the lower housing 4, for making suit 
able electrical connections to the motor 63, through a 
conventional electric .cord 86 leading to a power line, and 
to the dental aspirator unit 2 through electric cord 87. 

Referring now to the dental aspirator unit, indicated 
generally at 2, and illustrated in detail in FIG. 5, the same 
may be enclosed in a housing 88, adapted to be mounted 
upon any suitable support adjacent to the dental chair 
in which the patient is being treated. 
A T-coupling 89 is located in the housing, the central 

tubular leg 90 thereof being connected to the flexible 
hose 6 leading to the air inlet of the vacuum attachment. 
Opposite ends 91 and 91a of the T-coupling are con 
nected, through conventional shut-oif valves 92 and 92a, 
with the tubular couplings 93 and 93a. 

Flexible hose 94 and 94a are connected to the couplings 
93 and 93a for attachment of such devices as a‘cup or 

10 

15 

30 

35 

40 

4:5 

50 

55 

70 

75 

6 
basin 95, or a volume vacuum aspirator 96.,‘ When not in 
use, these devices may be hung upon the supporting 
brackets 97 at each end of the housing 88. 

Mercury switches 98 and 98a are mounted upon the 
rotatable valve stems 99 and 99a of the valves 92 and 92a 
respectively, and are connected by wires 100 to the elec 
tric cord 87 leading to the motor of the vacuum attach 
ment. 

Manually operable handles 101 and 101a are connected 
to the rotatable valve stems 99 and 99a of the valves 92 
and 92a, for selectively opening and closing each valve, 
so as to place either of the devices 95 or 96 in communi 
cation with the vacuum attachment through the hose 6. 
The longitudinal axes of the rotatable valve stems 99 

and 99a are inclined from the horizonal, as shown in 
FIG. 5, whereby when either valve stem is rotated to open 
position, the corresponding mercury switch 98 or 98a 
carried thereby will be tilted to position to close the 
circuit therethrough to the fan motor 63 in the vacuum 
attachment. Thus, it will be evident that when either 
valve is opened to connect the corresponding device 95 
or 96 with the vacuum attachment, the motor will be auto 
matically started. 
When not in operation, the parts of the vacuum attach 

ment are normally in the positions shown in FIG. 3, and 
the parts of the dental unit are normally in the positions 
shown in FIG. 5. In order to operate the apparatus, either 
valve handle 101 or 101a is moved to open the corre 
sponding valve 92 or 92a, depending upon which of the 
devices 95 or 96 is to be used. 
Upon rotation of the corresponding valve stem 99 or 

99a to open position, the mercury switch 98 or 98a car 
ried thereby will be tilted to closed position, closing the 
circuit therethrough to the fan motor 63 and starting 
operation of the multiple stage fan 59. 

This immediately creates a suction through the aspira 
tor device 95 or 96, as the case may be, and through the 
corresponding hose 94 or 94a and through the opened 
valve 92 or 92a to the T-coupling 89, thence through the 
?exible hose 6 to the air inlet 5 of the chamber 3a of the 
vacuum attachment, thence through the vertical tube 19 
20 to the fan 59. 
The suction thus created within the housing 3 will 

immediately pull the hinged gate 14 of the trap valve 13 
up to closed position, as shown in broken lines in FIG. 3, 
closing the liquid drain outlet 11. 
As liquids and bits of solid debris are removed from 

the patient’s mouth by either of the devices 95 or 96, as 
the case may be, they are drawn by suction through the 
corresponding hose 94 or 94a, valve 92 or 92a to the 
T-coupling 89, and then through the ?exible hose 6 and 
into the air inlet 5 of the chamber 3a of the vacuum 
attachment. 

Solid objects are trapped in the porous bag 8, while 
liquids drain through the bag to the bottom wall 10 
of the housing 3 and the air will be drawn through the 
apparatus to the multiple stage fan 59 as above described. 
When the apparatus is in use for any extended period 

of time, a considerable amount of liquids will accumulate 
in the chamber 3a, above the bottom wall 10 thereof. 
This condition is aggravated in cases where the dentist 
is excavating teeth by the modern method of feeding a 
slurry of abrasive material coupled with a water supply, 
which requires continual removal of the slurry and water 
from the patient’s month. 
As the liquid level rises in the chamber 3a approaching 

the danger point, the float 27 will be moved up, the rod 
28 thereof sliding upwardly through the guides 29 and 
through the slot 25a in the arm 25 until the head 28a 
thereof strikes the angular arm 26 and swings the valve 
23 to closed position on the valve seat 21a, shutting o? 
the suction, when the motor 63 is shut off. 
The hinged gate 14 in the trap valve 13 will drop open 

by gravity, permitting the liquids to drain out of the cham 
ber 3a through the liquid outlet 11 and drain pipe 12. 
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When the liquid has drained from the chamber 3a, the 
?oat 27 will be lowered to open the valve 23, as shown in 
FIG. 3, and the operation may be continued as above 
described. 

Reference is now made to the modi?ed form of the in 
vention shown in FIGS. 2 and 8, in which the vacuum at 
tachment is in the form of a separate unit, the air inlet 
of which is connected by a conduit, such as a ?exible hose, 
to the dental aspirator unit, and the air outlet of Which 
is connected by a conduit, such as a ?exible hose, to a 
conventional vacuum apparatus. 

In FIG. 2, the vacuum attachment to which the inven 
tion pertains, is indicated generally at 105, and a conven 
tional vacuum apparatus is indicated generally at 106. 
The vacuum attachment 105 comprises a cylindrical hous 
ing 107 having a cover indicated generally at 108 and a 
bottom wall 109, de?ning a chamber 110. 
An air inlet tube 111, preferably downwardly and in 

wardly disposed as shown in FIG. 8, is located in the 
upper end of the housing 107, and as shown in FIG. 2, 
is adapted to be connected by a suitable conduit, such as 
the ?exible hose 112, to a dental aspirator unit such 
as indicated generally at 2 in FIGS. 1 and 5. 
The air inlet means may be the same as shown in detail 

in FIG. 3 of the drawings, and includes the vertical tube 
113, open at upper and lower ends and connected at an 
intermediate point with the inner end of the inlet tube 111. 
A porous bag 114, formed of fabric or the like, is 

suspended around the lower end of the vertical tube 113, 
as by the supporting hooks 115, to receive and collect all 
solid debris, such as pieces of broken teeth, bone chips, 
?lling material and the like, which are removed from the 
patient’s mouth by either of the devices in the dental aspi 
rator unit and drawn through the hose 112 and inlet means 
111413 to the chamber 110 of the vacuum attachment. 
As above described with reference to FIG. 3, all liquids 

drawn into the chamber 110 are quickly drained through 
the bag 114 and will be collected upon the concaved 
bottom wall 109, from which they may be later drained 
through the liquid discharge opening 115. 
A liquid drain pipe 116 communicates with the liquid 

discharge opening 115, and a trap valve 117, similar to the 
trap valve 13 shown in FIG. 3, is located in the liquid 
drain pipe. The hinged valve gate 118, within the trap 
_valve 117, will be normally held closed by suction dur 
ing the operation of the vacuum attachment. 
The cover 108 is domed, as in the form of the invention 

shown in FIG. 3, and has the peripheral flange 119, seat 
ing upon the open upper end of the cylindrical housing 
107, an air-tight joint being formed by the gasket 120 
interposed therebetween. The cover may be clamped 
upon the housing by the clamping clips 121. 
A tube 122 is located in the chamber 110, the lower 

end thereof being connected to the elbow 123 which ex 
tends through one side of the housing. A valve seat 122a 
is provided at the upper end of the tube 122, and a valve 
124 is hingedly connected thereto and provided with the 
gasket 124a. 
As shown in FIG. 3, and above described, the valve 

has an operating bracket attached thereto, comprising the 
curved, slotted arm 125 and the angular arm 125a. A 
?oat 126 has a rod 126a attached thereto and slidably 
located through the guides 127 and the slotted arm 125 
and provided with a head or shoulder 12521 at its upper 
end. . 

The vacuum apparatus indicated generally at 106 in 
FIG. 2, may be of any conventional construction, having 
a fan (not shown) thereon, similar to the fan shown in 
FIG. 3, and adapted to be rotated by the electric motor 
128. A suitable conduit, such as the ?exible hose 129, 
connects the air outlet 123 of the vacuum attachment 105 
to the air intake 130 for the fan in the vacuum apparatus 
106. The motor 128 may be connected by ?exible electric 
cord 131 to the mercury switches in the dental aspirator 
unit, in the manner shown in FIG. 5. 
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In the operation of this embodiment of the invention, 

when either of the aspirator devices of the dental aspirator 
unit is placed in a communication with the conduit 112, 
by operation of the desired valve in the dental aspirator 
unit, the corresponding mercury switch in the dental aspi 
rator unit will be closed, starting the motor 128 and 
operating the fan in the vacuum apparatus 106. 
A suction will thus be created through the conduit 112, 

air inlet means 111—113, within the chamber 110 of the 
vacuum attachment 107, and through the air outlet tube 
123 and conduit 129 to the suction fan in the vacuum 
apparatus 1%. 

Liquids and solid debris will be removed from the 
patient’s mouth through the conduit 112 to the chamber 
110. Solid debris will be received and collected in the 
porous bag 114, While liquids will pass therethrough and 
be received in the bottom of the chamber 110, and air 
will be drawn out of the chamber 110, through the air 
outlet tube 123 and conduit 129 to the intake side of the 
fan in the vacuum apparatus 106. 
The hinged gate 113 of the trap valve 117 will be held 

up in closed position, by the suction in the chamber 110, 
closing the liquid outlet 115. As the liquid level in the 
chamber 110 rises to the predetermined level, the ?oat 
126 will be raised closing the valve 124 as above de 
scribed with reference to FIG. 3. 
As the suction is thus reduced in the chamber 110, 

and the motor 128 is shut 011?, the hinged gate 118 of the 
trap valve 117 will drop by gravity, opening the liquid 
outlet 115 and permitting the liquid to drain from the 
chamber 110. After the liquid has drained out of the 
chamber 110, the ?oat 126 may be returned to the low 
ered position, as shown in FIG. 8, and the operation of the 
apparatus may be continued as above described. 

In FIG. 6 is shown the upper housing of an embodi 
ment of the invention similar to that shown in FIG. 3, 
with a modi?ed form of ?oat and valve arrangement. It 
should be understood that the remainder of the device is 
the same as shown in FIG. 3. 

In this embodiment, the upper housing 3' de?nes a 
chamber 3", for connection to the dental aspirator unit. 
The air inlet tube 5', vertical inlet tube 7' and bag 8' are 
all the same as illustrated in FIG. 3, and described in 
detail above. Also, the bottom wall 10', liquid outlet 11' 
and liquid drain pipe 12’, with trap valve therein, are 
as shown and described with reference to FIG. 3. 
The upper end of the housing 3’ is closed by a detach 

able cover, indicated generally at 15', and comprising 
the ?at bottom wall 16' and the domed top wall 17’, form 
ing a plenum chamber 18' therebetween. The peripheral 
edge of the cover 15’ terminates in the downturned 
?ange 19’ seating upon the open upper end of the cy 
lindrical housing 3'. 
A gasket 20' of suitable material is located between 

the open upper end of the housing 3’ and the cover, and 
any conventional type of clamping clips 21' are provided 
upon the upper portion of the housing 3' for engage 
ment over the peripheral portion of the cover for securing 
the cover to the housing and providing an air-tight seal 
therebetween. 
A centrally disposed tubular member 22' is located 

through the ?at bottom wall 16' of the cover and forms 
an air outlet from the chamber 3" to the plenum cham 
ber 18’ of the cover. A vertical tube 23' has its upper 
end located through an opening 24’ in the ?at bottom 
wall 16’ of the cover at one side of the center thereof. 
A gasket 25', of rubber or other suitable material, is 

pressed against the underside of the bottom wall 16' 
of the cover surrounding the opening 24' by a ?ange 23” 
on the tube 23’, to form an air-tight seal at this point. 
The tube 23' extends down through the interior of the 
housing 3', the lower end thereof being located through 
on opening 26’ in the concaved bottom wall 10' and 
being welded or otherwise connected thereto as indicated 
at 27’. 
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A substantially semi-circular tubular guide 28’ is'welded 
or otherwise attached at its upper end, as indicated at 
29’, to the underside of the bottom wall 16' of the cover, 
surrounding and concentric with the tubular air outlet 
22'. A crossbar 30’ is connected to the lower end of 
the tubular guide 28' and forms a rest for the cylindrical 
?oat 31’. 

This ?oat is formed of a light weight, non-absorbent 
material, preferably cellular foam-like plastic material, 
characterized by a multiplicity of non-communicating 
cells throughout its area. In order to adjust the weight 
of the ?oat 31’ as desired, any suitable weights may be 
connected thereto, such as the metal spikes or nails 32'. 
A relief valve 33’, of any conventional construction, 

may be mounted upon one side of the housing 3’, as by 
an elbow 34' which forms communication with the in 
terior of the housing 3’, below the concaved bottom wall 
10' therein. 

In FIG. 9 is shown a vacuum attachment of the type 
shown in FIG. 8 with a modi?ed form of ?oat-operated 
valve such as shown in FIG. 6. The vacuum attach 
ment, indicated generally at 105a in this ?gure, com 
prises a cylindrical housing 107a having a cover, indi 
cated generally at 108a, and a bottom wall 109a de?ning 
a chamber 110a. 
An air inlet tube 111a, preferably downwardly and 

inwardly disposed as above described and illustrated, is 
located in the upper end of the housing 107a and, as 
shown in FIG. 2, is adapted to be connected by the 
?exible hose 112 to the dental aspirator unit indicated 
generally at 2 in FIGS. 1 and 5. 

This air inlet means includes the vertical tube 113a 
open at its upper and lower ends and connected at an 
intermediate point with the inclined inlet tube 111a. 
The porous bag 114a is suspended around the lower end 
of the tube 113a as by the supporting hooks 115a for the 
purpose above described. 
A liquid drain pipe 116a communicates with the liquid 

discharge opening 115a, and a trap valve 117a, similar to 
the trap valve above described, is located in the drain 
pipe and provided with the hinged valve gate 118a. 
The cover 108a which normally closes the upper end of 

the chamber 110a is detachably connected to the open 
This cover comprises 

the ?at bottom wall 119a and the domed top wall 120a, 
the peripheral edges of which terminate in the down 
turned ?anges 121a seating upon the open upper end of 
the cylindrical housing 107a, an air-tight joint being 
formed by the gasket 122a interposed therebetween. 
An air outlet tube 124a is located entirely through the 

cover 108a extending downwardly into the chamber 
110a and upwardly above the top of the cover. The 
?exible hose 129, as shown in FIG. 2, is adapted to con 
nect the upper end of the tube 124a to the inlet 130 of the 
vacuum device 106. 
A substantially semi-circular tubular guide 125a is 

attached at its upper end to the ?at bottom wall 119a 
of the cover surrounding and concentric with the tubular 
air outlet 124a. A cross bar 126a is connected to the 
lower end of the tubular guide 125a and forms a rest 
for the cylindrical ?oat 127a which may be of the same 
construction as the ?oat 31' in FIG. 6. 
From the above it will be obvious that a simple, com 

pact and e?icient vacuum attachment is provided for 
connection to a dental aspirator unit, with means for 
automatically operating the vacuum attachment when a 
valve in the dental aspirator unit is opened. 

It will also be apparent that the ?oat in the vacuum 
chamber of the vacuum apparatus will automatically 
close the valve when liquid in the chamber approaches 
the danger point. 

Further, it will be seen that when the suction in the 
vacuum chamber is shut off, and the motor is shut off, 
the trap valve will automatically open, draining all 
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10 
liquid from the vacuum chamber so thatthe operation 
of the apparatus may be continued. 

It will also be obvious that solid debris and liquids 
\ will be separated from each other and from the air, and 
separately collected during operation of the apparatus. 

Finally, it will be apparent that the motor-driven fan 
is so mounted and insulated that it will operate silently. 

In the foregoing description, certain terms have been 
used for brevity, clearness and understanding, but no un 
necessary limitations are to be implied therefrom beyond 
the requirements of the prior art, because such Words are 
used for descriptive purposes herein and are intended to 
be broadly construed. 

Moreover, the embodiments of the improved con 
struction illustrated and described herein are by way of 
example, and the scope of the present invention is not 
limited to the exact details of construction. 
Having now described the invention or discovery, the 

construction, the operation, and use of preferred em 
bodiments thereof, and the advantageous new and useful 
results obtained thereby; the new and useful construc 
tion, and reasonable mechanical equivalents thereof ob 
vvious to those skilled in the art, are set forth in the 
appended claims. 

I claim: 
1. A vacuum attachment for a dental aspirator unit, 

comprising a housing having a chamber therein, air 
inlet means and air outlet means for said chamber, a 
.conduit attached to said air inlet means for connecting 
to a dental aspirator unit, a motor-driven suction fan, 
said outlet means including an imperforate tube pro 
viding communication between said chamber and the 
air intake side of said suction fan, said chamber being 
‘adapted to receive and collect liquids and solid debris 
drawn through said conduit, liquid outlet means for said 
chamber, a trap valve in said liquid outlet means, said 
'trap valve being normally closed by the suction in said 
chamber, a ?oat in said chamber and valve means op 
erated by said ?oat for closing the inlet end of the air out 
let tube when liquid in the chamber reaches a predeter 
mined level. 

2. A vacuum attachment for a dental aspirator unit, 
comprising a housing having a chamber therein, air inlet 
means and air outlet means for said chamber, a conduit 
attached to said air inlet means for connecting to a 
dental aspirator unit, a motor-driven suction fan, said 
air outlet means including an imperforate tube providing 
communication between said chamber and the air intake 
side of said suction fan, said chamber being adapted to 
receive and collect liquids and solid debris drawn through 
said conduit, means in said chamber associated with said 
air inlet means for receiving and collecting solid debris 
and separating it from the liquid and air, liquid outlet 
means for said chamber, a trap valve in said liquid out 
let means, said trap valve being normally closed by the 
suction in said chamber, a ?oat in said chamber and valve 
means operated by said ?oat for closing the inlet end of 
the air outlet tube when liquid in the chamber reaches a 
predetermined level. 

3. A vacuum attachment as de?ned in claim 1, in which 
said ?oat is formed of light-Weight, non-absorbent foam 
like cellular plastic material. 

4. A vacuum attachment as de?ned in claim 3, in which 
a weight is connected to said ?oat for adjusting the 
weight thereof. 

5. A vacuum attachment as de?ned in claim 1, in which 
a shut-off valve controls communication through said con 
duit between the dental aspirator unit and said air inlet 
means, and an electric switch controlling operation of 
the fan motor is operatively connected to said valve so 
that opening of said valve automatically closes said switch 
to operate said motor. 

6. A vacuum attachment for a dental aspirator unit as 
de?ned in claim 2, in which said air inlet means com 
prises a downwardly and inwardly inclined inlet tube and 
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a vertically disposed tube open at both ends and con 
nected intermediate its ends to said downwardly and in 
wardly inclined tube, and a porous bag is suspended 
around the lower end of said vertically disposed tube 
for receiving and collecting solid debris and separating it 
from liquids and air. 

7. A vacuum attachment for a dental aspirator unit, 
comprising housing means de?ning a lower chamber and 
an upper chamber, there being an air inlet opening in 
the top of said lower chamber, a suction fan located in 
the lower chamber and having its air intake side disposed 
upwardly, a motor located in the lower chamber and 
operatively connected to the lower side of said fan, there 
being an air discharge opening in the lower portion of 
said lower chamber, air inlet means for said upper cham 
ber, a conduit attached to said air inlet means for con 
necting to a dental aspirator unit, said upper chamber 
being adapted to receive and collect liquids and solid 
debris drawn through said conduit, a cover for said upper 
chamber, an imperforate tubular air outlet member located 
in the upper chamber and extending from the upper por 
tion of the upper chamber through the lower end thereof, 
a valve hingedly mounted at the upper end of said tubu— 
lar member, a bracket upon said valve including an angu 
lar arm and a slotted curved arm spaced therefrom, a 
?oat in said upper chamber, a guide rod upon said ?oat, 
a guide bracket on said tubular member through which 
the guide rod is slidably located, said guide rod being 
slidably located through said slotted curved arm and hav 
ing a head for alternate contact with said angular arm 
and said slotted curved arm for operating said valve, 
means providing communication between the lower end 
of said tubular member and the intake side of said fan, 
and liquid outlet means in the lower portion of said 
upper chamber. 

8. A vacuum attachment for a dental aspirator unit, 
comprising housing means de?ning a lower chamber and 
an upper chamber, there being an air inlet opening in 
the top of said lower chamber, a suction fan located in 
the lower chamber and having its air intake side disposed 
upwardly, a motor located in the lower chamber and 
operatively connected to the lower side of said fan, there 
being an air discharge opening in the lower portion of 
said lower chamber, air inlet means for said upper cham 
ber, a conduit attached to said air inlet means for connect 
ing to a dental aspirator unit, said upper chamber being 
adapted to receive and collect liquids and solid debris 
drawn through said conduit, a cover for said upper cham 
ber, an imperforate tubular air outlet member located 
in the upper chamber and extending from the upper por 
tion of the upper chamber through the lower end thereof, 
a valve hingedly mounted at the upper end of said tubu— 
lar member, a bracket upon said valve including an angu 
lar arm and a slotted curved arm spaced therefrom, a 
?oat in said upper chamber, a guide rod upon said ?oat, 
a guide bracket on said tubular member through which 
the guide rod is slidably located, said guide rod being 
slidably located through said slotted curved arm and hav 
ing a head for alternate contact with said angular arm and 
said slotted curved arm for operating said valve, means 
providing communication between the lower end of said 
tubular member and the intake side of said fan, liquid 
outlet means in the lower portion of said upper chamber, 
and a trap valve in said liquid outlet means, said trap 
valve being normally closed by suction in said upper 
chamber. 

9. A vacuum attachment for a dental aspirator unit, 
comprising housing means de?ning a lower chamber and 
an upper chamber, there being an air inlet opening in 
the top of said lower chamber, a suction fan located in 
the lower chamber and having its air intake side disposed 
upwardly, a motor located in the lower chamber and oper 
atively connected to the lower side of said‘fan, there being 
an air discharge opening in the lower portion of said 
lower chamber, air inlet means for said upper chamber, 
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12 
a conduit attached to said air inlet means for connect 
ing to a dental aspirator unit, said upper chamber 
being adapted to receive and collect liquids and solid 
debris drawn through said conduit, a cover for said 
upper chamber, said cover being hollow and de?ning 
a plenum chamber therein, an imperforate air outlet 
tube for the top of said upper chamber and communi 
cating with said plenum chamber, an imperforate tubu 
lar member extending entirely through said upper cham 
ber and communicating at its upper end with said 
plenum chamber, means providing communication be 
tween the lower end of said tubular member and the 
intake side of said fan, liquid outlet means in the lower 
portion of said upper chamber, vertical guide means 
in said upper chamber below said air outlet tube, and a 
?oat in said vertical guide means for contacting the lower 
end of said air outlet tube to close the same when liquid 
in said upper chamber reaches a predetermined level. 

10. A vacuum attachment for a dental aspirator unit, 
comprising housing means de?ning a lower chamber and 
an upper chamber, there being an air inlet opening in 
the top of said lower chamber, a suction fan located in 
the lower chamber and having its air intake side disposed 
upwardly, a motor located in the lower chamber and oper 
atively connected to the lower side of said fan, there being 
an air discharge opening in the lower portion of said 
lower chamber, air inlet means for said upper chamber, 
a conduit attached to said air inlet means for connecting 
to a dental aspirator unit, said upper chamber being 
adapted to receive and collect liquids and solid debris 
drawn through said conduit, a cover for said upper cham 
ber, said cover being hollow and de?ning a plenum cham 
ber therein, an imperforate air outlet tube for the top 
of said upper chamber and communicating with said 
plenum chamber, an imperforate tubular member extend 
ing entirely through said upper chamber and communi 
cating at its upper end with said plenum chamber, means 
providing communication between the lower end of said 
tubular member and the intake side of said fan, liquid 
outlet means in the lower portion of said upper chamber, 
vertical guide means in said upper chamber below said air 
outlet tube, and a ?oat in said guide means for contact 
ing the lower end of said air outlet tube to close the same 
when liquid in said upper chamber reaches a predeter 
mined level, and a trap valve in said liquid outlet means, 
said trap valve being normally closed by the suction in 
said upper chamber. 

11. A vacuum attachment for a dental aspirator unit, 
comprising a lower housing, a motor-driven fan located 
in said lower housing, an upper housing mounted upon 
said lower housing, said upper housing comprising side 
walls, a bottom wall and a cover de?ning a vacuum cham 
ber, air inlet means in said vacuum chamber, a vertical 
imperforate tube communicating at its upper end with the 
upper portion of said vacuum chamber and communicat 
ing at its lower end with the intake side of the fan, liquid 
outlet means in the bottom of said vacuum chamber, 
means operated by suction in the vacuum chamber for 
closing said liquid outlet means, a valve hingedly mounted 
at the upper end of said vertical tube, a bracket upon said 
valve including an angular arm and a slotted curved arm 
spaced therefrom, a ?oat in said vacuum chamber, a guide 
rod upon said ?oat, a guide bracket upon said vertical 
tube through which said guide rod is slidably located, said 
guide rod being slidably located through said slotted 
curved arm for operating said valve for closing said 
vertical tube when liquid in the vacuum chamber reaches 
a predetermined level. 

12. A vacuum attachment for a dental aspirator unit 
as de?ned in claim 11, in which the lower housing com 
prises spaced shells de?ning an inner chamber in which 
the motor-driven fan is located and an outer concentric 
chamber, air outlet means for the inner chamber, means 
providing communication between the discharge side of 
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the fan and the outer concentric chamber, and air outlet 
means for said outer concentric chamber. 

13. A vacuum attachment for a dental aspirator unit as 
de?ned in claim 11, in which said cover is removable and 
means is provided for forming an air-tight seal between 
the vacuum chamber and the cover. 

14. A vacuum attachment for a dental aspirator unit 
as de?ned ‘in claim 11, in which an annulus is mounted 
in the lower end of the upper housing below the bottom 
wall therein, and an annulus is mounted in the lower hous 
ing at a point spaced below the upper end thereof, and 
gaskets are located between the upper and lower ends of 
the fan casing and said upper annulus and lower annulus 
respectively. 

15. A vacuum attachment for a dental aspirator unit 
as de?ned in claim 14, in which a gasket is located be 
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tween the lower and upper housings and means is pro 
vided for clamping the lower and upper housings together 
upon said gasket. 

16. A vacuum attachment for a dental aspirator unit 
as de?ned in claim 12, in which sound insulation material 
is located upon the walls of said inner and outer cham 
bers, and an insulated box is located upon the bottom 
of the lower housing and communicates with said inner 
chamber. 
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