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UNITED STATES 
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PATENT OFFICE. 
WILL, J. CAMIERON, O CHICAGO, ILLINOIs. 

HOLDER AND CONTROL FOR PULP TESTERs. 
Application filed April 11, 1923. Serial No. 831,259. 

To all whom it may concern: 
Be it known that I, WILL J. CAMERON, a 

subject of the King of Great Britain, re 
siding at Chicago, in the county of Cook 
and St. of Illinois, have invented a cer 
tain new and useful Improvement in a 
Holder and Control for Pulp Testers, of 
which the following is a specification. 
My present invention relates to a holder 

and means for controlling the current to a 
testing device for ascertaining the sensitive 
ness and vitality of teeth and the like. 
In my prior application for dental pulp 

tester, now Patent No. 1499,341 of July 1, 
1924, I have disclosed a structure wherein 
a current is passed through a small tube of 
insulation by means of conductors that are 
spaced apart and which passes out of the end 
of the structure in the form of short ter 
minals, which are brought into contact with 
the tooth or area under examination for 
obtaining a reflex action. In said applica 
tion it is mentioned that the appliance is 
not ordinarily operated with the full serv 
ice current but the current is passed through 
reducers or resistance devices that cut down 
the amount to what is required to cause 
a reflex action whereby the nature and con 
dition of the tooth is ascertained. This re 
duction of current may be made by means 
of an ordinary resistance unit, or by means 
of a magnetic solenoid wherein the induced 
current is reduced in amperage. In this 
connection, the current will not be applied 
to the teeth of the patient continuously, 
but by rapid intermittent application there 
of so that the shock is materially reduced 
and within control of the operator. 

It is the object of my present invention 
to provide simple and compact means for 
accomplishing the above purposes so that 
the dental pulp tester disclosed in my afore 
said application for patent may be conven 
iently and dependably operated. In this 
connection, I have provided means where 
by the pulp tester or other appliance mount 
ed in the socket end of the structure may 
be rotated without disturbing the flow of 
current and without entangling the conduc 
tor wires leading to the structure from the 
service socket. A further object is to pro 
wide a switch which is normally open so that 
should the operator's fingers leave the Switch 
plunger, the current will instantly be shut 
off. Also I have provided means whereby 

the amount of current utilized in testing the vitality of the teeth, may be regulated 
by the operator, and such regulation read 
upon a scale so that the amount of current 
used and degree of sensitiveness of the teeth 
may be thereby ascertained. Further ob 
jects will be apparent to others after an 
understanding of my invention is had, and 
I prefer to carry out my invention in the 
manner disclosed in the accompanying draw 
lings. 

In the drawings: 
Fig. 1 is a longitudinal top plan of the 

unit showing a pulp tester mounted in the 
socket end thereof. 

Fig. 2 is a central longitudinal section 
thereof on line 2-2, Fig. 1, with the pulp 
tester removed. 

Fig. 3 is a schematic diagram of the elec 
trical circuits. 

Fig. 4 is a longitudinal view of the unit 
with the exterior casing partly broken away 
to disclose the structure upon the opposite 
side of the plane of the section shown in 
Fig. 2. 

Fig. 5 is a vertical transverse section on 
line 5-5, Fig. 2. 

Fig. 6 is a similar view on line 6-6, 
Fig. 2. 

Figs. 7, 8 and 9 are fragmentary details 
of types of pulp testers. 
The structure comprises a cylinder or tube 

10, preferably of hard rubber, bakelite, or 
the like, that is provided with a longitudi 
nal slot 11 in one side that extends to one 
end thereof, and the purpose whereof will 
hereinafter be more fully described. This 
tube or cylinder is closed at opposite ends 
by conical shaped heads or caps 12 and 13, 
respectively, that have annular portions 12: 
and 13 that fit over the ends of cylinder 
10, and are secured by means of suitable 
screws or the like. The cap 13 is provided 
with a suitable electric plug connector 14 
of the usual type, but of miniature size, and 
from the plug element lead the conductor 
wires 15 and 16 to the instrumentalities in 
side the tube. 
Mounted approximately centrally within 

tube 10 is an induction coil comprising a 
primary winding 17 upon a suitable tube 
18 and surrounded by a secondary winding 
19. The ends of the solenoid are provided 
with the usual insulation disks 20that en 
gage tube 18 and fit within the outer cas 
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ing 10. Mounted to reciprocate in slot 11, 
heretofore mentioned, is a slide piece or 
block 21 having longitudinal grooves 22 
in its sides and an inverted L-shaped brack 
et 23 depending from its under surface. 
The lower end of the pendent arm of brack 
et 23 has a ferrule 24 secured to it in an 
suitable manner to receive the adjacent ends 
of a bundle of iron wires 25 that provide 
the core of the coil, and which are adapted 
to be moved in and out of tube 18 about 
which the coils are mounted upon the re 
ciprocation of slide block 21 in slot 11. The 
conductor wire 16 leads from plug 14 to the adjacent end of primary winding 17 and the 
other conductor 15 leads to the points of a 
suitable intermittently operating switch 
which will now be described. 
Mounted within casing 10 is an insulating 

plate 26 in which is mounted a plurality of 
metal terminals or switch points 27 ar 
ranged in an arc, and connected in series 
with conductor 15. A switch arm 28 is piv 
otally mounted by means of a screw 29 upon 
insulating plate 26, and is of bell-crank 
shape so that its lateral member 30 projects 
into a longitudinal slot 31 formed in a plun 
ger or rod 32 that is mounted to reciprocate 
transverse to the axis of casing 10 so that by 
depressing said plunger by means of the fin 
ger rest 33 upon the outer extended end 
thereof, switch arm 28 is moved successively 
into and out of contact with terminals 27, 
causing an intermittent current to flow in the primary which induces an alternating cur 
rent in the secondary. The plunger 32 
passes through an aperture 34 in the wall of 
casing 10 and its axis is disposed transverse 
to the axis of said casing, while its lower 
end is mounted in the bore of a cylindrical 
plug 35 that is threaded and screwed into a 
threaded opening 36 diametrically opposite 
aperture 34. A spring 37 is mounted in the 
bore of the hollow plug behind the lower 
end of plunger 32 so as to yieldingly hold 
said plunger in a projected position, similar 
to that shown in Fig. 2 of the drawings. 
The arm 30 of the bell-crank after passing 
through slot 31 in the plunger extends be 
yond the latter so that its outer end will en 
gage with the portion of the casing adjacent 
aperture 34 in the position shown in Fig.2 
so as to prevent the plunger being with 
drawn from the casing. The switch arm 28 
is connected by a conductor 38 with the 
primary winding of the coil in the manner 
shown in Figs. 3 and 4. 
The adjacent end of casing 10 is closed 

by the conical shaped cap 12, similar to cap 
13 at the opposite end of the casing and has 
mounted within its central bore a rotatable 
socket shell 40 to receive the plug end of 
the device that is usually inserted therein. 
The inner portion of the bore of shell 40 is 
smooth and unthreaded, and is slightly in 
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creased in diameter to accommodate a 
sleeve 41 within which is mounted a block 
of insulation 42, and centrally of this block 
is a small terminal rod 43 that gift at 
its opposite ends beyond the ends of said 
plug. A spring plate 44 is secured at one 
end to the inner portion of cap 12 and ex 
tends radially, thereof so that its inner por 
tion bears against the adjacent end of termi 
nal conductor rod 43, as seen in Figs. 2 and 
5. A conductor 45 leads from the secondary 
winding of the coil to spring plate 44 and is 
E. or otherwise secured thereto. A 

conductor 46 leads from the opposite end of 
the secondary winding to the socket sleeve 40 
so that the circuit is formed through the de 
vice that may be screwed into the socket. A 
knurled sleeve 47 having an annular side 
flange fits over the end of cap 12, and ad 
jacent its inner periphery is connected to 
socket sleeve 40 so that by rotating the 
sleeve the socket and the device contained 
therein may be rotated to position the end 
of the latter in divers radial positions, and in 
order to retain the parts in assembly in cap 
12, socket shell 40 is provided with an an 
nular groove. 51 and a threaded guide pin 
52 is secured into the adjacent portion of the 
cap so that its inner end engages said groove. 

e device for testing and ascertaining 
the vitality of the tooth under inspection 
comprises the structure, similar to that 
shown in Fig. 1, which consists of a glass or 
similar tube 48 through which conductor 
wires 49 and 50 lead from the plug end of 
said device. The plug is of the usual minia 
ture lamp design, and the tube is elongated 
and its end bent laterally, as shown. The 
end portion of the tube is provided with 
terminals 49' and 50r that extend through 
the glass or other material of the tube so 
that they are exposed and may be placed in 
contact with the tooth under inspection. 
These terminals 49 and 50 may be arranged 
in the two positions, as shown in Figs. 1, 7 
8 and 9, for convenience in handling. 
When the device is to be operated, the 

physician or dentist screws plug end 14 into 
the miniature socket having conductors in 
which a resistance device may be interposed, 
which conductors lead from the ordinary 
service socket and adjusts slide 21 carrying 
the iron wires or core 25 of the coil or sole 
noid. This adjustment varies the strength 
of the current for the test. The scale 10 
upon which the adjacent portion of casing 
10 may be provided with indicia which in 
dicates to the operator the relative strength 
of current in the secondary circuit, and the 
operator may then place terminals 49 and 
50 upon the tooth and depress plunger 32 
causing a rapid make and break in the pri 
mary circuit, and a correspondingly periodic 
alternating current at the ends of the termi 
nals. This will cause slight shocks to the 
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patient, and the amount of reflex will be 
noted by the operator in making a diagnosis. 
When not in operation, it will be noted 
plunger 32 is at the limit of its projected 
outward movement, and switch arm 28 is 
out of engagement with contacts 27 so that 
no current is admitted under normal condi 
tions to the testing instrument, thus avoid 
ing any accidental shock to the patient. 
From the foregoing description, taken in 

connection with the drawings, it will be ap 
parent that besides producing a holder 
which permits of the rotation of the instru 
ment mounted therein, I have also, by sub 
stituting an induction coil for the rheostats, 
made it possible to secure a very much re 
duced strength of operating current directly 
from the service current by a proper selec 
tion of the ratio of the windings of the pri 
mary and secondary coils. 
What I claim is: 
1. A device of the kind described com 

prising a casing, an induction coil therein 
the core of which is movable from the ex 
terior of said casing, manually controlled 
means mounted within said casing for suc 
cessively closing a plurality of contacts 
intermittently making and breaking the 
primary circuit of said coil, and a socket 
connected to the secondary circuit of said 
coil. 

2. A control handle for an electrically 
operated instrument comprising a casing, 
an induction coil within said casing the 
secondary winding of which is in circuit 
with the instrument to be mounted in the 
handle and in the primary winding of 
which are interposed switch points in series, 
a Switch arm co-operating with said points, 
and a plunger extending exteriorly of said 
casing and co-operating with said arm to 
cause it to sweep said points. 

3. A control handle for an electrically op 
erated instrument comprising a casing, an 
induction coil within said casing, the sec 
ondary winding of which is in circuit with 
the instrument to be mounted in the handle 
and in the primary winding of which are 
interposed switch points in series, a switch 
arm co-operating with said points, a plunger 
extending exteriorly of said casing and co 
operating with said arm to cause it to sweep 
said points, and a core of magnetically 
permeable material movable within said coil 
for controlling the strength of the induced 
current. 

4. A device of the kind, described com 
prising a casing longitudinally slotted, a 
slide movable in said slot, a core of mag: netically permeable material secured to said 
slide, a centrally apertured induction coil 
within said casing within which said core 
is longitudinally movable, an electric cir 
cuit connector at one end of said casing and 
in circuit with the primary winding of said 

coil, and a switch interposed in the circuit 
of the primary winding of said coil consist 
ing of a plurality of switch points in series 
and an arm. 

5. A device of the kind described com prising a casing longitudinally slotted, a 
slide movable in said slot, a core of mag 
netically permeable material secured to said 
slide, a centrally apertured induction coil 
within Said casing within which said core is 
longitudinally movable, an electric circuit 
connector at one end of said casing and in 
circuit with the primary winding of said 
coil, a switch interposed in the circuit of the primary winding of said coil consisting 
of a plurality of Switch points in series and 
an arm, and an electric circuit connector 
piyotally mounted at the opposite end of 
said casing the terminals of which are in 
suit with the secondary circuit of said 

CO. 

6. A device of the kind described com prising a casing longitudinally slotted, a 
slide movable in said slot, a core of mag 
netically permeable material secured to said 
slide, a centrally apertured induction coil 
within said casing within which said core 
is longitudinally movable, an electric circuit 
connector at one end of said casing and in 
circuit with the primary winding of said 
coil, and a make and break device inter 
posed in the circuit of the primary wind 
ing of said coil consisting of a plurality of 
Switch points in series and an arm. 

7. A device of the kind described com 
prising a casing, electric terminal connectors 
at opposite ends of said casing; one of 
which has pivotal motion, an induction coil 
within said casing the core of which is mov 
able from the exterior of said casing, means 
for intermittently making and breaking the 
primary circuit of said coil; said terminal 
connectors being respectively included in 

s primary and secondary circuits of said 
CO. 

8. A control device for a pulp tester 
comprising a casing, means for creating an 
induced current therein and manually op 
erated means mounted within said casing 
for causing an intermittent flow of current, 
consisting of a plurality of switch points in 
series, an arm co-operating therewith, and 
means for moving said arm into open cir 
cuit. 

9. A control device for a pulp tester com 
prising a casing, a plate of insulating ma 
terial within said casing, a bell-crank switch 
arm pivotally mounted upon said plate, a 
plunger reciprocating transverse to the axis 
of said casing and co-operating with said 
switch arm, a series of switch points mount 
ed in series upon said plate and arranged 
in an arc struck from the pivot of said arm, 
means for yieldingly holding said arm out 
of operative position, and an electric ter 
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minal connector in the adjacent end of said 
casing and included within the circuit of 
said switch. 

10. In a device of the kind described, a 
pivoted electric terminal connector, compris 
ing an element having a bore therein, a 
threaded shell of conducting material ro 
tatable in said bore, a plug of non-conduct 
ing material disposed in the bore of said 
shell, a conductor mounted centrally of said 
plug, and conductors fixedly secured to said 
casing and extending respectively into con 
tact with said shell and said centrally lo 
cated conductor. 

11. A device of the kind described com 
prising a casing, an induction coil having a 
core, means movable from the exterior of 
said casing for causing a relative movement 
between said coil and core, manually con 
trolled means mounted within said casing 
for successively closing a plurality of con 
tacts intermittently making and breaking 
the primary circuit of said coil, and a sock 
et connected to the secondary circuit of said 
coil. 

12. A control handle for an electrically 
operated instrument comprising a casing, 
an induction coil within said casing, the sec 
ondary winding of which is in circuit with 
the instrument to be mounted in the handle, 
and in the primary winding of which are 
interposed switch points in series, a switch 
arm co-operating with said points, a 
plunger extending exteriorly of said casing 

1,548,184. 

and cooperating with said arm to cause it 
to sweep said points, a core of magnetically 
pel'meable material for said coil, and means 
for causing a relative movement between 
said coil and core whereby to control the 
strength of the induced current. 

18. A device of the kind described com prising a casing longitudinally slotted, a 
slide movable in said slot, a centrally aper 
tured induction coil within said casing, a 
core therefor, said core being connected to 
said slide whereby to cause a relative move 
ment between said coil and core, an electric 
circuit connector at one end of said casing 
and in circuit with the primary winding of 
said coil, and a switch interposed in the cir 
cuit of the primary winding of said coil 
consisting of a plurality of switch points in 
Series and an arm. 

14. A device of the kind described com 
prising a casing, an induction coil therein, 
a socket element interposed in the secondary 
circuit of Said coil, manually operated auto 
matically retractable devices housed within 
Said casing for making and breaking the 
primary circuit of said coil and means op 
erable from the exterior of the casing for 
causing a relative movement between said 
coil and its core whereby the intensity of 
voltage may be varied. 
Signed at Chicago, county of Cook and 

State of Illinois, this 28th day of March, 
1923. 

WILL J. CAMERON. 
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