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This invention relates to dental hand instru 
ments or tools for operating on tooth Surfaces to 
cut and shape the same. It has been proposed, 
in the patent to Jakob Maurer, No. 1,664,369, to 
employ a blast of fluid under pressure containing 
abrasive particles and operating in a manner 
analogous to the known sand blast, to accom 
plish the work previously done by burrs, drills 
and the like, in a more painless and rapid man 
ner. The said patent discloses means for ap 
plying the abrasive material through One hand 
tool and for withdrawing the abrasive material 
through another tool, such as a hollow perforated 
ring Surrounding the mouth of the patient and 
Subjected to a Sub-atmospheric preSSure. In Our 
copending application for Letters Patent of the 
United States, Serial No. 205,302, filed January 
10, 1951, we have disclosed an improved hand 
tool of the above character in which the con 
ducting means for projecting and withdrawing 
the abrasive mixture are unitarily and concen 
trically combined in a Single hand tool and pro 
vided with self-illuminating and heating means 
to facilitate the Work. One object of the present 
invention is to provide still further improvements 
in the tool for generally facilitating its use, effect 
ing more precise shaping of tooth cavities and 
increasing the speed of operation and the like, 
as hereinafter more particularly described. 
Another object of the invention is to provide 

a tool of the above character having practical 
and effective means for varying and precisely 
controlling the shape and direction of the blast 
of abrasive material, to suit different operating 
conditions and requirements. 
Another object is the provision of such a tool 

having an interchangeable variety of suction noz 
zles to suit various operating conditions and So 
constructed as to facilitate visibility of the Work. 
A further object is to Supply a tool of the 

character described having resiliently and ad 
justably mounted blast and Suction nozzles for 
promoting the flexible application of the tool 
to the Work. 

Still a further object is to afford a tool having 
the above advantages in a simple and practical 
type of construction capable of being readily 
manufactured at relatively low cost. 
To these and other ends the invention resides 

in certain improvements and combinations of 
parts, all as will be hereinafter more fully de 
scribed, the novel features being pointed out in 
the claims at the end of the specification. 

In the dra WingS: 
Fig, 1 is alongitudinal Sectional view of a dental 5 
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hand instrument embodying the present inven 
tion; 

Fig. 2 is an enlarged longitudinal sectional view 
of conducting and nozzle means thereof detached; 

Fig. 3 is a side elevation, partly broken away, 
of Suction conducting and nozzle means shown 
in Fig. 1; 

Fig. 4 is a view of the same means, as seen from 
the right in Fig. 3; 

Fig. 5 is a view similar to Fig. 3 but showing 
a modified construction; 

Fig. 6 is a sectional view on the line 6-6 in 
Fig. 5; 

Fig. 7 is a view similar to Fig. 6 but shows a 
modified construction; 

Fig. 8 is a view similar to Fig. 3 but showing 
a modified construction; 

Fig. 9 is a view of the same parts as seen from 
the right in Fig. 8: 

Fig. 10 is a view similar to Fig. 8 but showing 
a modified construction; 

Fig. 11 is a view similar to Fig. 3 but showing 
in Section a modified construction; 

Fig. 12 is an enlarged elevation of nozzle means 
shown in Fig. 1; 

Fig. 13 is a sectional view on the line 3-3 
in Fig. 12; 

Fig. 14 is a view similar to Fig. 12 but showing 
a modified construction; 

Fig. 15 is a sectional view on the line i5-5 
in Fig. 14; 

Fig. 16 is a Sectional view on the line 6-6 
in Fig. 14; 

Fig. 17 is a view similar to Fig. 12 but showing 
a modified construction; 

Fig. 18 is a sectional view on the line í 8-18 
in Fig. 17; 

Fig. 19 is a view similar to Fig. 12 but showing 
a modified construction; 

Fig. 20 is a sectional view on the line 29-20 in 
Fig. 19: 

Fig. 21 is a view similar to Fig. 12 but showing 
a modified construction; 

Fig. 22 is a sectional view on the line 22-22 
in Fig. 21; 

Fig. 23 is a view similar to Fig. 12 but showing 
a modified construction; 

Fig. 24 is a sectional view on the line 23-24 
in Fig. 23; 

Fig. 25 is an enlarged bottom view of the nozzle 
shown in Fig. 23; 

Fig. 26 is a view similar to Fig. 23 but showing 
a modified construction; 

Fig. 27 is a sectional view on the line 27-2 
in Fig. 26; 
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Fig. 28 is a bottom plan view of the nozzle 
shown in Fig. 26; 

Fig. 29 is a view similar to Fig. 28 but showing 
a modified construction; 

Fig. 30 is a view similar to Fig. 23 but showing 
a modified construction, 

Fig. 31 is a similar view but showing a modi 
fied construction, 

Fig. 32 is a sectional view on the line 32-32 
in Fig. 31; 

Fig. 33 is a view similar to Fig. 23 but showing 
a modified construction, and 

Fig. 34 is a view similar to Fig. 33 but showing 
the nozzle as viewed from the right. 

În the use of the invention, it has been found 
desirable and feasible to provide the conducting 
means for discharging the abrasive material With 
detachably interchangeable and adjustable nOZ 
zles of different kinds, for differentially shaping 
and discharging the abrasive stream in different 
directions and at different inclinations to the 
general longitudinal axis of the tube. For this 
purpose, the present improvements, in the pre 
ferred embodiments herein disclosed by way of 
illustration, are combined with a hand tool of the 
general character disclosed in Our Said pending 
application, comprising a tool having a body por 
tion 40 (Fig. 1) suitably formed of metal, plastic 
material, or the like, carrying inner and Outer 
tubular members 41 and 42 for projecting and 
Withdrawing the abrasive material, respectively. 
These tubular members are mounted in Concen 
tric relation, as shown, So as to provide separate 
inner and outer passageWays in the respective 
tubes Which terminate in juxtaposed Working noz 
zles, as hereafter described. Means are provided 
at the opposite end of the inner tubular member 
4 for connection with a source of fluid under 
pressure (not shown) containing known and 
Suitable abrasive materials Or particles for prO 
jection against a tooth surface, to shape it by 
abrasion, as described in said patent, while the 
opposite end of the tubular member 42 is 
branched laterally and provided with means for 
connection. With a Source of Sub-atmospheric 
pressure (not shown) for Withdrawing by Suction 
the pressure fluid and abraded material, as here 
after further described. • 
The tool body 40 preferably comprises a tubu 

lar portion 3 formed With a tubular end 44 for 
the detachable reception of the outer tubular 
conductor 42, the opposite end portion 43 being 
branched to form tubular terminals 45 and 46, 
the one being provided with means for connec 
tion with the abrasive material supply and the 
other with means for connection with the low 
preSSure Source. 
The inner tubular member 4 for Supplying 

the abrasive material, is carried in the branch 45 
of the tool and extends through the outer tubu 
lar Suction member 42, as shown. The tubular 
portion 45 of the body of the tool has tightly 
fitted or otherwise fixed therein a cylindrical 
plug 4, of rubber or Similar insulating material, 
having a center bore slidably receiving a tube 48. 
Tube 48 is fixed to and Supports tube 4f (Fig. 2) 
and carries a collar 49. A compression spring 50 
is coiled about tube 48 between the collar and 
plug 47 and tends to move both tubes longitu 
dinally in a l'esilient and yieldable manner, while 
an elongated collar 5, adjustably fixed to the 
outer end of tube 48 by a set screw 52, adjust 
ably limits the action of the spring in sliding 
tube 48 and advancing tube 4 and its discharge 
nozzle. Collar 51 has a finger piece or knob 53 
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4. 
by means of which the collar may be manipulated 
during adjustment and by means of which the 
tubes 48 and 4 may be adjustably rotated in situ, 
to adjustably position the discharge nozzle. Tube 
48 has fitted to its outer end a flexible tube 54 
of rubber or the like, forming part of the means 
for Supplying the abrasive pressure stream to the 
instrument, which may be of any known and 
Suitable construction, Such, for example, as dis 
closed in Said patent. The conductor tube 4 is 
preferably provided with heating means, as de 
Scribed in Our copending application to which 
reference may be had for further description 
thereof, the electrical connections for which, indi 
cated generally at 55, are preferably carred in a 
Self-contained manner through branch 46 of the 
tool to the power source. 
The other or nozzle end of the inner conductor 

4f is preferably provided with an enlargement or 
head 56 (Fig. 2) having a threaded end 57, as 
shown. Screwed on this head is a sleeve 58 and 
the ends of the head and sleeve are shaped to 
form a partly Spherical socket for a substantially 
ball-shaped element 59, as shown. This element 
is extended at one side to provide a tubular dis 
charge nozzle 60, the bore of which extends 
through the element 59 and is enlarged to main 
tain communication between the nozzle and con 
ductor 4 I. Nozzle 60 is thus readily detachable 
from its conductor by unscrewing sleeve 58 and 
is mounted on the conductor for adjustment by 
rotation about its own axis as well as adjustment 
universally to different inclinations to the axis of 
the conductor. The nozzle is universally adjust 
able to project the abrasive material in various 
lateral directions and at various inclinations, to 
facilitate the formation of various surfaces in a 
tooth cavity. The nozzle is thus readily detach 
able and replaceable to substitute different noz 
zles for different purposes, as hereafter more fully 
described, and the nozzle is frictionally retained 
in adjusted position upon the conductor by 
Screwing up the sleeve 58. 

Nozzle 60 may have a variety of forms, as ill 
lustrated in Figs. 12 to 34, inclusive. Its dis 
charge end may have the form of a plain straight 
tube, as shown in Figs. 2, 12 and 13. This form 
may be varied to control the shape and direc 
tion of the discharged abrasive blast, as by re 

, ducing the size and shape of the bore of a sim 
ilar nozzle 6?, by the insertion of a filler strip 
62 of generally elliptical cross-section, as shown 
in Figs. 14, 15 and 16. Strip 62 is frictionally or 
otherwise Secured in the nozzle and the end of 
the strip and one side wall of the nozzle may be 
notched or cut away, as at 63. The nozzle bore 
is thus shaped to produce an abrasive stream of 
greater width than thickness and generally of 
Curved or crescent shape and to discharge the 
Same in a direction extending more or less lat 
erally to the nozzle and the concave width of 
the stream, as may be desired for operating in 
a corner or other cavity shape. 
Another nozzle form is shown in Figs. 17 and 

18 in which the end of nozzle 64 is closed by an 
end wall 65 and the adjacent side wall is aper 
tured by a circular discharge opening 66, to di 
rect a circular abrasive stream laterally, sub 
Stantially at right angles to the axis of the nozzle. 
A somewhat similar nozzle form is shown in Figs. 
19 and 20 in which the nozzle 67 has a closed 
lower end 68 as before but has a lateral open 
ing in the shape of a slot 69 extending longitu 
dinally on the side wall to project a corre 
Spondingly shaped lateral blast of abrasive ma 
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terial against a more extensive side wall of a 
cavity. Figs. 21 and 22 show a further varia 
tion of this general nozzle form in which the 
nozzle it has its lower end closed only partially, 
as by a wall f, and the remainder cut. away 
along with a portion of the adjacent side Wall, 
to form a substantially semi-circular opening 
72 for projecting an abrasive stream of corre 
sponding shape in a downward I and lateral di 
rection, as sometimes found desirable. 

Figs. 24 to 34 inclusive illustrate another wa 
riety of inozzle having a discharge opening of 
generally flattened or slot-like shape. In Figs. 
23, 24 and 25, the nozzle 73 has its discharge 
end flattened and extended laterally, as at 74 
to produce a slot-like discharge opening 75 
adapted to discharge a flattened abrasive stream 
of greater width than thickness and in a plane 
parallel with the longitudinal axis of the nozzle, 
for forming portions of a tooth cavity for which 
this shape is Suited. 

Figs. 26 to 29, inclusive, show similar forms 
of nozzles with flattened discharge openings ex 
cept that the nozzle 76 of Figs. 26, 27 and 28 
has its flattened discharge end formed to an an 
gular, substantially V-shape, as shown, while 
Fig. 29 shows another form in which the dis 
charge opening 7 is curved from end to end of 
the slot, as shown, to produce flattened abrasive 
streams of correspondingly angular or curved 
shape from side to side thereof. 

Fig. 30 illustrates a nozzle 48 generally similar 
to that shown in Fig. 23 except that the nozzle 
end is inclined to its longitudinal axis, as at 79, 
and one side wall is slightly cut away or short 
ened as at 80, to produce a flattened abrasive 
stream extending in a downward and lateral di 
rection. Figs. 31 and 32 show a nozzle 8 of a 
form generally similar to that of Fig. 23, with 
the discharge slot 82 extending normally to the 
axis of the nozzle, except that one Side Wall is 
slightly cut away, as at 83 to produce a flattened 
abrasive stream having its sides at the same 
elevation but extending in a generally down 
Ward and lateral direction. 

Figs. 33 and 34 show a further modification in 
which the nozzle 84 has its discharge end curved 
to extend in a lateral direction, as at 85, With its 
extremity flattened, as at 86, to produce slot 
like discharge opening 87, one side of which may 
be slightly cut away, as at 88, to produce a 
flattened stream lying generally in a plane par 
allel to the longitudinal axis of the nozzle. 
The outer tubular conductor 42 is preferably 

formed of moldable transparent plastic mate 
rial such, for example, as Lucite, although it 
may be made, in part or in whole, of a harder 
transparent material such as a hard glass, quartz 
or the like. This conductor is of substantially 
larger diameter than the inner conductor 4, 
so as to leave therebetween a passageway of Sub 
stantial volume for withdrawing air and Waste 
products by suction. Its inner end is slidably 
fitted in the tubular end 44 of the tool body 40 
and a coiled compression spring 90 is interposed 
between the inner end of tube 42 and a shoulder 
9 of the body, to resiliently advance the tube 
and its terminal nozzle. A collar 92 fixed about 
the tube is arranged to engage an inwardly 
turned flange at the end of a sleeve 93 which is 
threadedly secured to the end of the portion 44 
of the tube body, so as to provide a stop for 
limiting the outward movement of the conductor 
tube-42 by the Spring. 
The router or nozzle end of tubular Conductor 

5 

0 

15 

20 

30 

40 

45 

50 

60 

65 

70 

6 
42 is slightly enlarged as at 94 and has an openi 
nozzle end 95, as shown. This nozzle end is 
preferably flared outwardly on the one side, as 
at 96, to produce an open shoulder portion 97 
covered by a plate 98 of hard transparent ma 
terial, such as quartz, capable of resisting cut 
ting by the abrasive material and through Which 
the operator may observe the inner discharge 
nozzle and work. The edges of the opening in 
shoulder 97, under the window plate 98, are 
preferably notched, as at 99 (Figs. 3 and 4), 
to permit the inflow of air and deflect and re 
duce the impact of abrasive particles against 
the under side of the window plate. The side 
wall of the nozzle is preferably provided, as at 
its rear portion, with a suitable reflecting or 
mirror surface 100 for reflecting light toward 
the operating area. 

Suction conductor 42 communicates through 
end 44 of the tool body with branch 46 of the 
body, the outer end of which is adapted for the 
attachment of a flexible conductor , of rub 
ber or the like, for connection with a suitable 
source of sub-atmospheric pressure for produc 
ing a suction in member 42 and its nozzle 95, 
for withdrawing and discharging the air, abra 
sive and waste materials from the Operating 
area. It will thus be seen that the concentric 
conductors 4 and 42 and associated parts thus 
provide separate passageways for Supplying the 
abrasive material in a blast against the tooth 
surface and for withdrawing the air and abraded 
materials, as more fully described in our said 
copending application. 
The tool is also provided with self-contained 

means for illuminating the nozzles aind Working 
area, for which purpose plug 47 of the tool body 
is formed with a plurality of sockets (2 (Fig. 1) 
for receiving and holding the terminal posts 3 
of a plurality of electric lamps 64, the terminal 
casings of which are in contact with an electrical 
conducting plate O5 on the inner end of plug 47. 
This plate is connected with one wire (6 of an 
electrical circuit having its other wire 87 carried 
through and insulated from plate 5 and con 
nected through plug -47 with the terminal postS 
103 of the lamps. These circuit wires are also 
preferably carried in self-contained fashion 
through the branch 46 of the body, as ShoWn. 
The lamps 104 are preferably provided in a stif 

ficient number to outline Substantially a circle Or 
ring in tubular portion. 43 of the body, substan 
tially opposite the inner end of the outer or suc 
Ition conductor 42, So that the light from the 
lamps is reflected from the inner surfaces of the 
tubular portion 43 and enters the passageway 
within conductor 42, as well as within the trans 
parent walls of the conductor, being thus trans 
initted through the conductor and its walls to 
and beyond tube nozzle 95. The tool is thus 
'equipped with Self-contained lamp means and for 
means for projecting the light on the Working 
surface, to aid the vision and to facilitate the 
work of the operator. 
The outer- or Suction conductor 42 is preferably 

supplied in a variety of forms for interchangeable 
association With the tool Socket - 64, to suit the 
particular conditions and requirements of the 
work to be performed. Thus, a conductor :08 
may be provided (Figs. 5 and 6), which, in addi 
tion to an observation window plate 89, as previ 
ously described, is formed with a plurality of lat 
eral Window openings ( 10 in its side walls adja 
cent the nozzle opening, through which the oper 
ator may inspect the tooth cavity-and-the-position 
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and operation of the inner blast nozzle 60. The 
suction within the conductor tends to draw air 
in these inspection openings, thus preventing the 
escape of the abrasive materials and the Openings 
may be positioned so that the incoming air tends 
to carry the abrasive material away from the un 
del side of the inspection plate 99, So as to reduce 
the abrasive action thereon. A similar Suction 
conductor and nozzle l l l (Fig. 7) may. be pro 
vided in which such lateral window openings aS 

O may be closed by inserts 2 of hard glass, 
quartz or the like, adapted to resist cutting by 
the abrasive materials. 

Similar suction conductors and nozzles may 
also be provided in which the nozzle opening, in 
stead of lying in a plane normal to the nozzle 
axis, may be inclined thereto in different direc 
tions. Thus, a similar nozzle 3 may be provided 
(Figs. 8 and 9) in which the nozzle opening 4 
is inclined inwardly toward the side of the nozzle 
having the observation window plate 5, as 
shown. A similar nozzle 6 may be provided 
(Fig. 10) in which the nozzle opening is in 
clined inwardly toward the side of the nozzle op 
posite the observation Window i 8. These Vari 
ous suction nozzle forms have been described in 
an exemplary way and it is contemplated that 
still other forms may be provided for interchange 
able association with the tool as conditions may 
be found to require. 
Such Suction nozzles may be provided With flex 

ible tips for sealing the nozzle to the Surfaces 
around the cavity of the tooth under treatment, 
so as to prevent the escape of the abrasive and 
abraded materials. Such a flexible tip may be 
made of rubber, Soft plastic Or Similar materials 
and may have the form, for example, shown in 
Fig. 11 in which a nozzle 9 is equipped with a 
sleeve-like rubber tip f2) one end of which is fric 
tionally or otherwise Secured over the nozzle ex 
trenity, While its other end 2 is adapted to be 
pressed against the surfaces of a tooth around 
the cavity under treatment to seal the joint be 
tween the nozzle and the tooth as described above. 
It is also contemplated that the tooth under 
treatment may be protected by the application 
thereto of a template of rubber or other elastic 
material formed with a suitable Work opening. 
The inner surface of the template may consist of 
material of an adhesive nature so that the tem 
plate may be applied to cover and protect the 
tooth except at the work opening through which 
the dentist may operate the tool. Such a tem 
plate affords a yielding surface around the work 
opening against which the Suction nozzle may be 
pressed to effect a tight Seal for the purpose de 
scribed. Similar templates may be fitted over the 
adjacent teeth to protect them against abrasion. 

It is apparent from the above description that 
the invention provides the unitary illuminated 
hand piece or tool of our said application with a 
series of fully adjustable and readily interchange 
able pressure and Suction nozzles of Various forms 
and shapes for facilitating the Work of the dental 
operator in meeting the Various conditions and 
requirements encountered in the preparation of a 
tooth cavity. Such interchangeable suction noz 
zles, while maintaining the described illumina 
tion, provide increased visibility of the nozzle for 
projecting the abrasive material and of the Work 
area. The conducting tubes with their nozzles 
are mounted in the tool body in a way which pro 
vides for adjustment of their relative lengths and 
either or both nozzles are yieldably Supported to 
enable the operator to apply them effectively for 
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cutting the tooth and for sealing the suction noz 
zle to the cutting area. Such improvements fa 
cilitate the precise formation of the desired cavity 
shapes, reduce the escape of the abrasive and 
abraded material into the mouth and increase 
the Speed and confort With which such operations 
may be performed. 

Parts of the construction herein disclosed are 
disclosed and claimed in our copending patent ap 
plication, Serial No. 205,302. 

It Will thus be seen that the invention accom 
plishes its objects and while it has been herein 
disclosed by reference to the details of preferred 
embodiments, it is to be understood that such 
discloSure is intended in an illustrative, rather 
than a limiting Sense, as it is contemplated that 
Various modifications in the construction and 
arrangement of the parts will readily occur to 
those skilled in the art, within the spirit of the 
invention and the scope of the appended claims. 
We claim: 
1. A unitary dental hand tool comprising an 

elongated body of relatively small size in cross 
section adapted for insertion in the mouth and 
provided With conductors terminating in juxta 
posed nozzles, means connected with one of said 
conductors and adapted for connection with a 
Source of fluid under pressure containing abrasive 
material for projecting the same through said 
conductor and the nozzle thereof against a tooth 
Surface, said nozzle for abrasive material having 
a relatively small opening for confining a jet of 
Said material to particular portions of said tooth 
area, means connected with the other of Said 
conductors and adapted for connection with a 
Source of sub-atmospheric pressure for with 
drawing Said fluid and material through said 
other conductor and the nozzle thereof by suc 
tion after abrading contact with said tooth sur 
face and means for detachably connecting said 
preSSure conductor with the nozzle thereof for 
detaching and replacing Said nozzle. 

2. A dental hand tool as specified in claim 1 in 
Which the nozzle of said pressure conductor is 
provided with an adjustable connection with said 
Conductor by which the longitudinal axis of said 
nozzle may be adjustably inclined to the axis of 
Said Conductor for projecting the abrasive ma 
terial at a desired inclination against a tooth sur 
face to be shaped. 

3. A dental hand tool as Specified in claim 1 in 
Which the nozzle of said pressure conductor is 
connected to said conductor for rotary adjust 
ment about the nozzle axis and for universally 
adjusting the inclination of said nozzle axis to 
the axis of Said conductor to project said ma 
terial in various lateral directions and at various 
inclinations. 

4. A dental hand tool as Specified in claim 1 in 
which the nozzle of said pressure conductor is 
'Connected to Said conductor by a ball and socket 
joint for univerSally adjusting the direction in 
Which Said material is projected. 

5. A dental hand tool as specified in claim 1 in 
which the nozzle of Said pressure conductor has 
a discharge outlet opening laterally through a 
side wall of said nozzle for projecting said abra 
Sive material laterally against an upstanding 
Side Wall of a tooth cavity. 

6. A dental hand tool as specified in claim 1 in 
which the nozzle of Said pressure conductor has 
its longitudinal axis curved laterally with a lat 
erally Opening Outlet of slot-like shape elongated 
in a direction lying in the plane of said nozzle, 
for projecting said abrasive material laterally 
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against an upstanding side wall of a tooth cavity. 
7. A dental hand tool as Specified in claim 1 in 

Which the nozzle of Said pieSSure conductor has 
a discharge opening of slot-like shape for pro 
jecting said abrasive material in a flattened 
Stream of greater Width than thickneSS. 

8. A detal hand tool as Specified in claim in 
which the nozzle of Said pressure conductor has 
a discharge opening in the shape of a curved slot 
for projecting Said abrasive material in a thin 
Wide Stream Of Curved Shape from Side to side 
thereof to effect corresponding shaping of a tooth 
Surface. 

9. A dental hand tool as Specified it) claim 1 in 
which the nozzle of said pressure conductor has 
a discharge opening of slot-like shape and has 
One lateral Side of the slot cut back shorter than 
the other side for projecting said abrasive ma 
terial in a flattened stream of greater width than 
thickness and in a direction extending laterally 
from the shortened lateral side of the slot. 

10. A dental hand tool as Specified in claim 1 in 
Which the pressure conductor is mounted on said 
body for longitudinal sliding novernent to ad 
Vance and retract the nozzle thereof and is pro 
vided with resiliently yieldable means for slid 
ably moving said conductor and advancing Said 
NaOZzle. 

11. A dental hand tool as Specified in claim 1 in 
which the Suction conductor is mounted on Said 
body for longitudinal sliding movement to ad 
vance and retract the nozzle thereof and is pro 
vided with resiliently yieldable means for slid 
ably moving said conductor and advancing said 
NOZZle. 

12. A dental hand tool as Specified in claim 1 i: 
which the pressure and suction conductors are 
both mounted on said body for longitudinal slid 
ing movement to advance and retract the nozzles 
thereof and are provided with resiliently yield 
able means for slidably moving said conductors 
and advancing Said nozzles. 

13. A dental hand tool as Specified in claim 1 in 
Which means are provided for detachably mount 
ing said suction conductor on said body for de 
taching and replacing Said conductor and its 
nOZZle. 

14. A dental hand tool as specified in claim in 
which the nozzle of the Suction conductor has 
its extremity formed of yieldable material for 
sealing the space between the nozzle and the 
tooth around the Work area. 

15. A dental hand tool as specified in claim 1 in 
which the conductors are concentrically arranged 
and the other Suction conductor is formed With 
an observation opening for observing the opera 
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tion of the inner pressure nozzle and the work 
a??"?ai?. 

16. A dental hand tool as Specified in claim 14 
in which the observation Opening is covered by a 
plate of hard, abrasion resisting, transparent 
material. 

17. A unitary dental hand tool comprising a 
body provided with conductors terminating in 
juxtaposed nozzles, means connected with one of 
Said conductors and adapted for connection with 
a Source of fluid under pressure containing 
abrasive material for projecting the same 
through Said conductor and the nozzle thereof 
against a tooth Surface, means connected with 
the other of Said conductors and adapted for 
Connection. With a Source of Sub-atmospheric 
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pressure for withdrawing said fluid and material 
through said other conductor and the nozzle 
thereof by Suction after abrading contact With 
Said tooth Surface and means for mounting Said 
conductors on Said body for longitudinal sliding 
movement provided with resilient means for 
yieldably advancing said conductors and the noz 
zles thereof. 

18. A unitary dental hand tool comprising a 
body provided With inner and outer tubular con 
ductors terminating in juxtaposed nozzles in con 
centrically spaced relation, means connected 
With the inner conductor and adapted for con 
nection. With a Source of fluid under pressure 
containing abrasive material for projecting the 
Sane through said conductor and the nozzle 
thereof against a tooth surface, means connected 
with the other of said conductors and adapted 
for connection. With a Source of Sub-atmospheric 
preSSure for Withdrawing Said fuid and material 
through Said other conductor and the nozzle 
thereof by Suction after abrading contact with 
Said tooth Surface, and means for detachably 
mounting Said nozzles for detaching and replac 
ing the Same. 

19. A unitary dental hand tool comprising a 
body provided With inner and Outer tubular con 
ductors terminating in juxtaposed nozzles in con 
centrically spaced relation with each other, 
means Connected With the inner conductor and 
adapted for connection with a source of fluid 
under pressure containing abrasive material for 
projecting the same through said conductor and 
the nozzle thereof against a tooth surface, and 
means connected With the other of said conductors 
and adapted for connection with a source of sub 
atmospheric pressure for Withdrawing Said fluid 
and material from Said other conductor and the 
nozzle thereof by Suction after abrading contact 
With said tooth surface, said outer conductor 
being formed With an observation Window for 
observing the pressure nozzle of the inner Con 
ductor and the Work area. 

20. A unitary dental hand too comprising a 
body provided with inner and Outer tubular con 
ductors terminating in juxtaposed nozzles in con 
centrically spaced relation. With each other, 
means connected with the inner conductor and 
adapted for connection. With a Source of fiuid 
under pressure containing abrasive material for 
projecting the same through Said conductor and 
the nozzle thereof against a tooth surface, and 
means connected with the other of said con 
ductors and adapted for connection with a source 
Of Sub-atmospheric pressure for Withdrawing 
Said filuid and material through Said other con 
ductor and the nozzle thereof by Suction after 
abrading contact with said tooth surface, the 
nozzle of said other Suction conductor having its 
extremity formed of yieldable material for Seal 
ing the Space between the nozzle and the tooth 
around the Work area. 

JAKOB MAURER. 
ROBERT MAURER. 
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