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U.S. C. 128-66 3 Claims 

ABSTRACT OF THE DISCLOSURE 
An oral hygiene appliance of the type producing a 

pulsed liquid stream or jet comprises a reciprocating 
liquid pump and a control for adjusting the intensity of 
the discharge stream; a single operating member adjusts 
the control and also operates the switch of an electric 
motor driving the pump. The pump drive includes a recip 
rocated driving member and a floating joint connection 
between the driving member and the pump piston to 
minimize the effects of lateral relative movement or mis 
alignment thereof. 

-muanaum 

This invention relates to oral hygiene apparatus for 
cleaning the teeth and massaging the gum tissue and par 
ticularly to an improved apparatus for producing a water 
jet of the intermittent pulse type. 
The use of a water jet of small cross section and com 

prising intermittent pulses has been found effective for 
dislodging particles from between the teeth and for mas 
Saging the gum tissue and has been found particularly 
effective for dislodging foreign matter from the sub 
gingival margins. The apparatus of the present invention 
is an improvement on the apparatus disclosed and 
claimed in U.S. Patent No. 3,227,158, granted to J. W. 
Mattingly on Jan. 4, 1966, and assigned to the same 
assignee as the present invention and is useful in the 
practice of the method disclosed and claimed in that 
patent. 

It is an object of the present invention to provide an 
improved oral hygiene apparatus of the intermittent 
liquid pulse type. 

It is another object of the present invention to provide 
an improved oral hygiene apparatus which is of simple 
and rugged construction and may be easily and accurately 
assembled. 

It is another object of this invention to provide an 
oral hygiene appliance of the intermittent pulse type 
including an improved arrangement for minimizing wear 
and vibration during operation. 

It is another object of this invention to provide an 
oral hygiene appliance of the intermittent liquid pulse 
type including an improved liquid connection between 
a pump and a removable reservoir. 

It is another object of this invention to provide an 
oral hygiene appliance of the intermittent liquid pulse 
type including an improved arrangement for isolating 
the motor and electrically energized parts from the 
liquid system. 

It is a further object of this invention to provide an 
oral hygiene appliance of the intermittent liquid pulse 
type including an improved arrangement for minimizing 
the effects of axial misalignment and of lateral drive 
forces of reciprocating parts. 

It is a further object of this invention to provide an 
oral hygiene appliance of this intermittent liquid pulse 
type including an improved arrangement for controlling 
the appliance and for adjusting the kinetic energy of the 
pulses of the water stream produced thereby. 
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Briefly, in carrying out the objects of this invention 

in one embodiment thereof, an oral hygiene appliance 
is provided which comprises a motor pump unit for pro 
ducing liquid pulses at the rate of about 1200 pulses per 
minute and with sufficient kinetic energy of each pulse 
to depress the gum tissue and with sufficient spacing be 
tween individual pulses to allow rebound of the tissue. 
The pulses are formed by a nozzle having a cross sec 
tional area of the order of 0.035 inch. The pump is driven 
by an electric motor and comprises a small cylinder hav 
ing a piston therein reciprocated by a Scotch-yoke drive. 
A floating connection is provided between the piston and 
the drive for minimizing the effect of lateral and axial 
misalignment and of lateral drive forces and vibration 
and the unit is controlled by a single handle which is 
arranged to operate the motor switch to energize or de 
energize the appliance, and further is arranged to con 
trol the pressure of the liquid discharged by the pump 
to provide a range of control of the kinetic energy of 
the individual pulses. 
The features of novelty which characterize this inven 

tion are pointed out with particularity in the claims an 
nexed to and forming a part of this specification. The in 
vention itself, however, both as to its organization and 
manner of operation, together with further objects and 
advantages thereof may best be understood from the foll 
lowing description taken in connection with the accom 
panying drawings in which: 

FIG. 1 is a perspective view of an oral hygiene appli 
ance embodying the invention; 
FIG. 2 is a side elevation view of the appliance of 

FIG. 1; 
FIG. 3 is an enlarged elevation view partly in section 

and partly broken away showing the pump and control 
of the appliance of FIG. 1; 

FIG. 4 is a bottom plan view partly in section and 
partly broken away of the mechanism of FIG. 3; 

FIG. 5 is an enlarged view of the control knob and 
assembly illustrated in FIG. 1; and 

FIG. 6 is an enlarged perspective exploded view of a 
coupling employed in the pump. 

Referring now to the drawings, the applicance illus 
trated in FIGS. 1 and 2 comprises a housing 10 on which 
is mounted a removable reservoir or receptacle 11 for 
supplying water to a pump in the housing 10, the pump 
being described below in connection with FIGS. 3 and 4. 
The pulsed stream of water is produced by the pump and 
discharged through a nozzle 12 detachably mounted on 
the handle 13 mounted on an extendable member or slide 
14 which is slidably mounted in the base of housing 10, 
indicated at 15. The nozzle 12 is connected to receive 
the pulsed stream of liquid produced by the pump within 
the housing 10 through a coiled plastic conduit or tubing 
16. The motor for driving the pump and producing the 
pulses is controlled by a rotatable and axially movable 
handle or knob 17 which actuates the motor switch and 
also controls the intensity of the stream discharged by 
the pump. The tubing is coiled about a projecting housing 
portion 18 arranged within a recess or opening 19, the 
housing portion 18 also constituting the casing for a 
part of the motor for driving the pump. 

In order to produce the jet or stream of intermittent 
liquid pulses a pump 21 shown in FIGS. 3 and 4 is pro 
vided for discharging the stream through its outlet indi 
cated at 22 and to which the tubing 16 is connected. The 
pump 21 comprises a cylinder block 23 having a cylinder 
24 therein and a piston 25 mounted for reciprocation 
within the cylinder. Liquid from the reservoir 11 is sup 
plied to the pump through a connection 26 between the 
reservoir 11 and the unit 10 and which admits water to 
a tubing 27 within the unit 10 which is connected to the 
inlet of the pump indicated at 28. The pump is provided 
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with inlet and discharge ports 30 and 31, respectively, and 
an inlet valve 32 is provided to control the inlet port. The 
ports 30 and 31 are arranged in longitudinal alignment 
at the ends of a pump chamber 33 which is in open com 
munication with the cylinder 24. It will now be seen that 
when the piston 25 is reciprocated it draws liquid in 
through the intake port 30 and on its return stroke forces 
liquid out through the discharge port 31. The operation 
of the pump is such that the inertia of the discharging 
liquid maintains the outward flow during the intake stroke 
of the piston and liquid is supplied through the intake port 
30 without withdrawing liquid from the discharge port. 
The piston 25 is driven by operation of a motor 35 

of the two-pole, shaded pole type having a rotor 36 con 
nected to drive a pinion gear 37 which is meshed with a 
driving gear 38 having a cylindrical extension 40 extend 
ing through a circular opening in a partition wall or motor 
plate 41 mounted within the housing 10. The rotor 36 
is rotatably mounted on a fixed shaft 42 on bearings 43 
and 44. The lower bearing 44 is rigidly connected to the 
rotor and to the pinion gear 37. The fixed shaft 42 extends 
from a bracket, indicated at 45, to the partition wall 41 
by which it is supported at its other end. The piston is 
driven by reciprocation of a driving member 46 through 
a Scotch-yoke connection comprising a guide-way 47 on 
the member 46, and a slide 48 and a pin 49 mounted 
eccentrically on the disc 40 and journalled in the slide 
48. The mechanism of the Scotch-yoke is well known 
and further description is not necessary to an under 
standing of the present invention. 

During the operation of pulsed jet dental apparatus, it 
is desirable that the intensity of the jet stream may be 
adjusted so that the kinetic energy of the individual pulses 
may be changed in accordance with the requirements of 
the user. This enables the operator to provide the opti 
mum kinetic energy for depressing discrete areas of the 
particular gum tissue on which the jet stream is used. 
This adjustment is effected in the appliance illustrated 
by adjusting the pressure of the liquid discharged by the 
pump through the port 31. In the illustrated embodiment 
this adjustment is accomplished by changing the degree 
of closing of the inlet valve 32 between its position seated 
on the port 30 to a position substantially spaced from the 
port as shown in FIG. 4. The stop comprises a shaft 57 
rigidly attached to a knob 58 which is formed as a gear 
meshing with an intermediate gear 60 which meshes with 
a gear 61 on the assembly of the control knob 17. When 
the knob 17 is turned, the gear 61 turns and moves the 
gear 60 and gear 58 to change the position of the stop 
57 with respect to the intake port 30. It will thus be 
apparent that the pressure within the pump chamber 33 
may be varied by altering the effect of the intake valve 
32 from its fully closed position, which is the high pres 
sure position, to its fully open position illustrated in FIG. 
4; intermediate positions, of course, provide pressures be 
tween the pressures at the two ends. This arrangement 
for controlling the pressure of the liquid discharged by 
the pump by interfering with the action of the inlet valve is 
not my invention but is the invention of Michael A. Cam 
mack and is disclosed and claimed in a copending appli 
cation filed of even date herewith and assigned to the 
same assignee as the present invention. The control knob 
17 not only is rotatable, but is longitudinally or axially 
movable. The knob assembly is rotatably mounted by 
journalling the gear 61 within a sleeve 62 rigidly mounted 
on the motor plate 41 and which acts as a bearing and 
maintains the gear 61 in mesh with the gear 60. The 
motor 35 is energized under control of an "on'-'off' 
Switch 63 having an operating lug or button 64 movable 
in a straight line between “on” and “off” positions. 
Switches of this type are well known and readily avail 
able. The details of construction of this combined control 
assembly for adjusting pressure and for controlling the 
motor switch are shown enlarged in FIG. 5. The knob 
17 is arranged to actuate the switch button 64 by move 
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4. 
ment toward and away from the front plate of the ap 
pliance unit indicated at 65. In order to actuate the Switch 
64 the knob 17 is provided with two parallel round discs 
66 and 67 which are spaced and positioned with the but 
ton 64 lying between them and with some play so that the 
button fits loosely between the two discs. When the knob 
17 is pulled out from its position shown in the drawings, 
the disc 67 engages the switch button 64 and moves it 
forward until it reaches its “on” position and energizes 
the motor. In a similar manner, when the motor is to 
be turned off, the knob is pressed in and the disc 66 
engages the button 64 and moves the switch to its "off" 
position. The gear 61 is elongated and remains in mesh 
with the gear 60 throughout the longitudinal movement 
of the knob 17. In the construction illustrated, the knob 
17 is provided with a shaft 68 which is rigidly secured 
centrally of the rear 61 by a press fit and the discs 
66 and 67 are mounted on a rod or shaft 70 similarly, 
rigidly secured to the gear 61. This complete assembly 
provides an effective and easily operated mechanism for 
controlling the operation of the pulsed jet appliance and 
effects the operation by a single control easily accessible 
to the user. It will be clear that the switch may be op 
erated regardless of the rotated position of the knob 
17 and similarly the pressure setting may be adjusted 
regardless of the axial or longitudinal position of the 
knob. This combination of controls may be employed 
with other types of rotatably adjustable pressure controls. 
The driving member 46 is slidably and rotatably mount 

ed on a fixed pin 51 which is rigidly secured by a press 
fit in a projecting block or support 52 formed integrally 
with the partition wall 41. The piston 25 is connected to 
the driving member 46 by a headed projection 53 formed 
on the piston 25 and a complementary recess 54 formed 
in the end of the driving member 46. The recess 54 is 
formed with a lateral slot 55 at its top as shown in FIG. 
3 and through which the headed member 53 may be in 
serted during the assembly of the mechanism. The details 
of construction of this coupling which constitutes a float 
ing joint connection between the piston and the driving 
member 46 are described below. 
The details of construction of the universal or floating 

joint connection between the piston 25 and the drive mem 
ber 46 are shown more clearly in the exploded view in 
FIG. 6; this assembly comprises the headed extension 53 
on the piston and the slotted recess 54 on the drive mem 
ber 46. The head of the member 53 is of generally cylin 
drical construction as is the stem connecting it with the 
piston, the head being of greater diameter so that it can 
not be withdrawn axially from the recess 54 which is 
formed to fit about the head as a complementary part. 
The dimension and configuration of the recess 54 and 
head 53 are such that both lateral and angular movement 
of the axis of the piston 25 with respect to the axis of 
drive member 46 are possible. This relative movement 
is sufficient to compensate for angular misalignment as 
well as parallel but offset misalignment between the axis 
of the pump bore 24 and the axis of motion of drive mem 
ber 46. This relative movement is also sufficient to pre 
vent the transfer of any appreciable lateral movement 
from the drive member 46 to the piston 25. As a result, 
the assembly of the pump is made simpler and effective 
ly provides the required alignment of the piston 25 and 
the drive member 46 so that vibration and wear are mini 
mized and the operation of the pump is smooth and re 
liable. 
As an illustration by way of example, and not by way 

of limitation, one pump which was constructed as shown 
in the drawings was provided with a cylinder having an 
internal diameter of about 546 inch, the other parts hav 
ing Substantially the proportional sizes illustrated in the 
drawings. The diameters of the cylindrical parts of the 
head 53 were .030 inch smaller than the width of the 
corresponding portions of the recess 54 and the length of 
the head of the extension 53 was of the order of .005 
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inch less than the depth of the corresponding portion of 
the recess 54. With the arrangement, it was found that 
the piston was not required to carry the side thrust loads 
generated by the motion of the Scotch-yoke drive mech 
anism. Furthermore, the piston was not required to serve 
as a bearing for the drive mechanism. The entire assembly 
except the motor, associated electrical components, shafts, 
and the drive member 46 were constructed of synthetic 
plastic materials which are electrically non-conducting 
and facilitate the design for isolating the electrical and 
water conducting parts of the mechanism. 
The reservoir 11 supplies water through the connec 

tion 26 to the flexible tubing 27. A valve 80 in the bottom 
of the reservoir prevents water from flowing out until 
the reservoir is placed on the housing 10. When the reser 
voir is in position on the housing a pin 81 fixed in the 
connection 26 engages the valve 80 and holds it open to 
allow water to flow from the reservoir. The connection 
is sealed by an O-ring or other suitable seal 82 posi 
tioned between the inner and outer parts of the connection 
26. This arrangement of a reservoir and valve assembly 
is described and claimed in a copending application of 
John W. Mattingly, Ser. No. 412,954, filed Nov. 23, 
1964, now Patent No. 3,393,673 issued July 23, 1968 
and assigned to the same assignee as the present invention. 
The configuration of the housing 10 and of the reser 

voir are generally symmetrical about the vertical axis, 
being generally circular as illustrated. The water outlet 
of the reservoir and the inlet of the housing are in the 
center on the vertical axis. This greatly facilitates the 
placing of the reservoir on the housing with easy posi 
tioning of the interfitting parts of the connection 26. 
The construction and arrangement of the oral hygiene 

appliance as illustrated in FIG. 1 is such that the motor, 
the switch and other electrical parts are located above 
the partition 41 and are isolated from the pump and the 
water carrying parts. This is accomplished by conducting 
the water from the reservoir 11 through the connection 
26 and flexible tubing 27 through the plate 41 into the 
space below where the tube 27 is connected to the pump 
inlet 28. The hole in the partition through which the tub 
ing 27 passes fits the tubing tightly and provides a seal 
tending to prevent the passage of water to the upper 
chamber of the housing 10. Furthermore, the cylindrical 
drive disc 40 is made to fit as closely as possible for rota 
tion in the opening in the partition 41. Thus the openings 
through the partition are made with little or no clearance 
about the parts passing therethrough. The tendency of 
water to flow through the plate is minimized by placing 
the water pumping and control mechanism below the par 
tition 41 so that any water which collects will tend to 
flow by gravity downwardly away from the partition. The 
motor and electrical parts are thus isolated from the 
water handling mechanism, both by a physical shield and 
gravity. 
While the invention has been illustrated and described 

with reference to a specific embodiment thereof, various 
other variations and modifications will occur to those 
skilled in the art. Therefore, it is not desired that the 
invention be limited to the specific details illustrated and 
described and it is intended by the appended claims to 
cover all modifications which fall within the spirit and 
scope of the invention. 

I claim: 
1. A system for treating gum tissue by applying spaced 

pressure pulses of liquid to depress discrete areas of gum 
tissue with the spacing of said pulses one from the other 
of duration which provides for rebound time for said 
gum tissue, comprising 

a pump of the reciprocating type including a cylinder 
having a piston therein and an intake port and a 
discharge port, 

rotatable control means for adjusting the quantity of 
liquid discharged through said discharge port, 

an electric motor for driving said pump, 
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6 
a switch for controlling the energization of said motor, 
a single rotatable and axially movable manual operat 

ing member positioned to engage and rotate said 
rotatable control means and to engage and move said 
switch between its on and its off positions whereby 
said single manual member is effective for controlling 
the intensity of the pulses of liquid discharged by said 
pump regardless of its axial position and may be 
operated to energize or de-energize the motor re 
gardless of its rotated position. 

2. A system for treating gum tissue as set forth in claim 
1 wherein the engaging means of said rotatable control 
means to move said switch comprises a pair of spaced 
discs rigidly secured on said rotatable means for rotation 
therewith, said switch including an actuating member 
having a portion extending between said discs whereby 
upon axial movement of said member one or the other 
of said discs engages said actuating member to move the 
same toward its opposite position. 

3. A system for treating gum tissue as set forth in claim 
2 wherein the engagement between said rotatable member 
and rotatable control means comprises an elongated 
pinion gear on said operating member and a meshing 
gear on said rotatable control means, said gears being 
slidable with respect to one another upon axial movement 
of said member, and including a case for said system and 
a handle on said manual operating member extending 
through said case and accessible from the outside thereof. 

4. A system for treating gum tissue as set forth in claim 
1 wherein the engagement between said rotatable member 
and said rotatable control means comprises an elongated 
pinion gear on said operating member and a meshing 
gear on said rotatable control means, said gears being 
slidable with respect to one another upon axial movement 
of said member. 

5. A liquid pump comprising a cylinder having intake 
and discharge ports and a piston mounted for recipro 
cation therein, means including an electric motor for 
reciprocating said piston, rotatable control means for 
adjusting the quantity of liquid discharged by said pump 
through said discharge port, a switch for controlling the 
energization of said motor, and a single rotatable and 
axially movable member mounted adjacent said cylinder 
and connected with said rotatable control means and with 
said switch for controlling the intensity of the liquid 
stream discharged through said discharge port upon 
rotary movement and upon axial movement to control 
the position of said switch regardless of the rotated posi 
tion of said member. 

6. A liquid pump as set forth in claim 5 wherein said 
Switch includes an actuator movable between switch on 
and Switch off positions, and including spaced discs on 
said axially movable member one on each side of said 
Switch actuator and positioned to move said switch actu 
ator between its on and off positions upon axial movement 
of said movable member. 

7. A pumping apparatus for treating gum tissue by 
applying spaced pressure pulses of liquid to depress dis 
Crete areas of gum tissue with the spacing of said pulses 
one from the other of duration which provides for re 
bound time for gum tissue, comprising 
a support, a cylinder block rigidly mounted on said 

support and having a cylinder therein, 
guide means mounted on said support in alinement with 

the axis of said cylinder and axially spaced there 
from, 

a piston in said cylinder, 
a piston drive member rotatably and slidably mounted 
on said guide means for axial movement in alinement 
with said axis, 

power means for driving said piston drive member, 
and a floating joint connection means between said 

piston and said drive member for minimizing the 
transmission of lateral force from said drive member 
to said piston. 
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8. A pumping apparatus as set forth in claim 7 wherein 
said means between said piston and said drive member 
comprises means for minimizing the effect of both lateral 
and angular misalinement of said drive member and said 
cylinder. 

9. A pumping apparatus as set forth in claim 7 includ 
ing a laterally opening slot in said floating joint connect 
ing means for affording separation of said piston and said 
drive member upon relative lateral movement thereof. 

10. A pumping apparatus for treating gum tissue as 
set forth in claim 7 wherein said power means for driving 
said piston comprises a motor and a Scotch-yoke con 
nection between said motor and said piston drive member 
and comprising a rotating member adjacent said drive 
member, an eccentric drive pin on said rotating member, 
a cross guide normal to said drive member, and a slide 
engaging said drive pin and slidably mounted in said 
cross guide whereby said drive member is reciprocated 
upon rotation of said rotatable member. 

11. A pumping apparatus for treating gum tissue as set 
forth in claim 7 wherein said lost motion connection com 
prises a cylindrical disc formed on a smaller cylindrical 
extension from said piston concentric with the longitudi 
nal axis thereof, and a slot in said piston drive member 
open at one side for receiving said disc and of a configura 
tion to retain said disc upon longitudinal movement of 
said member and said piston, the clearance between cylin 
drical surfaces of said disc and its spacing cylinder and 
the corresponding longitudinal walls of said slot being 
sufficient to afford significant lateral movement there 
between, the clearance between circular end surfaces of 
said disc and bottom end of said piston and related flat 
surfaces of said slot being sufficient to afford a slight 
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angular relationship between the axis of said driving mem 
ber and the axis of said piston. 

12. A system for treating gum tissue by applying 
spaced pressure pulses of liquid to depress discrete areas 
of gum tissue with the spacing of said pulses one from 
the other of duration which provides for rebound time 
for said gum tissue comprising a generally symmetrical 
housing enclosing asymmetrically a pump and its energiz 
ing motor, said housing having at its top a centrally lo 
cated sump for receiving a removable reservoir and 
activating a valve therein, and means including a flexible 
conduit for connecting said sump to the intake of said 
pump. 

13. A system for treating gum tissue by applying 
spaced pressure pulses of liquid to depress discrete areas 
of gum tissue with the spacing of said pulses one from 
the other of duration which provides for rebound time 
for said gum tissue comprising a housing for connecting 
and Supporting a removable reservoir on its top surface 
and an internal horizontal partition, an energizing motor 
mounted on the upper side of said partition, a pump of 
the pulsating type mounted on the underside of said par 
tition, and means including an isolating conduit for con 
ducting liquid from said top connected reservoir through 
the upper motor containing chamber to the pump contain 
ing chamber of said housing by gravity flow. 
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