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Intraoral roentgenograms can be made according to the long-tube paralleling technique utilizing 

aiming devices. These instruments consist of a bite block, an indicator rod, and a collimator plate. 

For the position of the film in relation to the bite block surface, the following data are decisive and 
therefore studied: the length of the teeth to be radiographed, the enlargement as a result of the 
divergence of the x-ray beam, and the periapical area necessary for the interpretation and mounting 
of the roentgenograms. As a result, the bite blocks of the instruments were provided with three 
vertical steps to permit different film positions needed for the specific situation in the different 
regions of the mouth. The use of the correct film positions results in roentgenograms with a high 
diagnostic value. In order to reduce the patients radiation dose the aiming devices include a 
collimator plate. A description is given of the data used for the design of the plate. 

I n intraoral radiography the most desirable projection 
of the teeth is obtained when (1) a parallel x-ray beam 
is used, (2) the beam is directed at right angles to the 
tooth axis, and (3) the film is placed at right angles to 
the beam. ’ To permit the interpretation of the periapical 
area of a tooth,” the film should extend 3 mm. beyond 
the projection of the apex on the plane of the film.’ ’ 
These principles have to be modified to meet practical 
situations. Modifications are needed because of the 
beam divergence, which depends on the focal spot- 
object distance, and because of the anatomic structures 
(palate, floor of the mouth) which often prevent the film 
from being placed in the desired position. As a result of 
these two factors, the image prqjection is changed as 
illustrated in Fig. I. 

For many years aiming devices and long-cone x-ray 
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machines have been used, based on the above men- 
tioned principles. Aiming devices for this technique 
were initially designed by W. J. Updegrave5 (X.C.P. 
Instruments), followed by J. van Aken’ (“model LJt- 
recht”) and others. A complete set of these aiming 
devices for periapical radiography, as used at the Uni- 
versity of Utrecht Dental School, consists of one an- 
terior and two posterior instruments. Each instrument is 
composed of a bite block designed to hold the film 
packet, an indicator rod, and a collimator plate” 
(Fig. 2). 

With the use of aiming devices. the apical border of 
the film packet is placed in contact with the palate or 
the floor of the mouth and the bite block against the 
occlusal surfaces of the teeth to be radiographed. By 
changing the position of the aiming device, without 
losing these two contacts. a position is selected which 
results in a direction of the x-ray beam with the smallest 
possible deviation from the ideal direction. angle N. 
(Fig. 1). The instrument is held in position by the force 
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Fig. 1. The deviation of the x-ray beam from the ideal direction (angle (Y). I. Long axis of the tooth to be 
radiographed. 2, Ideal direction of the x-ray beam (perpendicular to I .?, Palate. 1. Film position with the palatal 
apex projected at a distance of 3 mm. from the film border (B). 5, Ray projecting the palatal apex in B. D. 
Object-film distance. 

Fig. 2. Complete set of aiming devices used at Utrecht University Dental School. I. Bite block. 2, Collimator 
plate. .I, Indicator rod. 

exerted by the opposing teeth. The direction and posi- 
tion which should be given to the tube of the x-ray unit 
are automatically shown by the indicator rod and col- 
limator plate. 

The use of these instruments and a long-tube x-ra] 
machine results in a procedure in a close agreement 
with requirements 1 and 3 (a parallel x-ray beam per- 
pendicular to the film). The amount of tilting of the 
instrument depends on two factors: (1) the anatomic 

structures, which prevent the film from reaching the 
ideal position, and (2) the amount of film, which ex- 
tends above the plane of the bite block (Fig. 3, H). 

As described in the literature,‘* ‘* 7 the size of the 
angle between the ideal and the applied beam direction, 
i.e., the tilting. which is given the symbol CY (Fig. l), 
has a decisive influence on the image formation and 
should be kept as small as possible. Since anatomic 
structures cannot be changed, the only reduction of cu 
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Fig. 4. The length 01 ;I maxilIar) tnolar. U. flr~ length 01 111~~ 
tooth. meaaurcd perpendicularI> IO the connecting IIIIC 01 tlrc 
buccal and palatal borders of the crown. /T. The Izn~lh that !\I 
relevant for radiologic purposes. 

can be obtained by reducing the amount of tilm c\~c~nd 
ing above the bite block. In all Gtuations. IIOL+C\~CI~. JII 

area of 3 mm. beyond the tooth apex should hc L i\ihlc 
on the mounted roentgenogranl 

The desired tilm position in the alming clev~cc L‘;III 

therefore be defined as the positlon in uhich the cli\ 
tance from the apical border of the mounted film to th 

bite plane is 3 mm. larger than the maximum distance 
(y). which can occur between the image of the apex ard 

the bite plane (Fig. 3). 
This distance y is found uhcn the tooth ;IXI~ 15 IX.- 

pendicular to the ray projecting the apex (Fig. IO. /,I 
Note that tilting the instrument i’r equivalent to tilting 
the tooth in relation to the bitt block. Since dil‘l’crcnt 

teeth III the patient’s mouth have different lengths. the 
dehirccl film position depends on these tooth lengths 
;tnd. ih ;I c‘ollbCqLlellCe. different film positions are re- 
quired t’or the different areas of the mouth. 

The purpose of this investigation wab to collect and 
appl\ data for improving the existing aiming devices, 
“model [Jtrccht.” Factors influencing the design of 
the following components of the instruments were 
considered: 

1. The bite block. For the above-mentioned reasons 
the bite bloch should permit film positions resulting in 
different values for the distance H (Fig. 3). They 
should be adapted to the length of the teeth to be ra- 
diographed. 

2. The collimator plate. For reasons of radiation pro- 
tection. this additional diaphragm should restrict the 
a-ray beam to a field sic.e matching the specific film size 
used. 

MATERIALS AND METHODS 
The design of the bite block 

In order to meet the requirements as explained in the 
Introduction. the distance H should be determined. 
!+rom Fig. 3 It can be concluded that the distance H can 
be found b) adding y. m, and R, R being the periapical 
\ ieu needed Ior the interpretation and m the width of 
the margin of’ the film covered by the mounting system. 
‘fhc distance b can be found by multiplying the 
roentgcnologic relevant length of the teeth in the perti- 
ncnt region I 1.1 uith the ratio +. According to the for- 
nurla for dctcrming s r as given in the appendix, the 
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Table I. The roentgenologic relevant length 
(r.r.1. = r) of the teeth in the different regions 
of the mouth (mm.) 

Roentgenologic relevant length (mm.) 

Region Male Female 

Maxilla 

Incisors 

Cuspid 

Premolars 

Molars 

Mandible 

Incisors 

Cuspid 

Premolars 

Molars 

28.5 26.3 

32.8 30.8 

26.8 24.8 

27.0 25.5 

27.0 24.8 

32.8 28.8 

26.8 25.0 

26.0 25.8 

distance from focal spot to object (L) and the object- 
to-film distance (D) should be known. 

The kngfh of’thc teeth to he radiographed. For this 
purpose, accurate information on the length of the teeth 
in the different regions of the mouth is essential. In 
making a full-mouth radiographic survey the following 
regions can be distinguished in the maxilla and mandi- 
ble: the incisor area. the cuspid area, the premolar area, 
and the molar area. Reliable data regarding the length 
of the teeth in these areas were not available from the 
literature and were therefore collected and are pre- 
sented in an earlier report.’ 

The measurements were made on extracted teeth col- 
lected in the central part of The Netherlands by dentists 
in their private practice, in clinics of the National 
Health Service. the military service, and a dental 
school. Fifty specimens of each tooth type, except the 
third molars. were studied, giving a total of 50 x 7 
(tooth type) X 2 (maxilla and mandiblej X 2 (males 
and females) = 1.400 teeth. (For details, see the pre- 
ceding report.“) The dimension which is responsible for 
the length of the image on the x-ray film was measured 
(Fig. 4). From these values the roentgenologic relevant 
length (r.r.1. = r) was obtained by taking the maxi- 
mum length value of the teeth in each region after 
excluding 5 percent of extremes. Table I* gives. for 
both sexes, these roentgenologic relevant lengths of the 
teeth in the different regions of the mouth. All length 
differences between the teeth of males and females are 
statistically signiticant. The exclusion of 5 percent of 
extremes will guard against missing the apices too often 
on the roentgenogram. As a result, it will frequently 
occur. however. that angle cr is somewhat larger than is 
required for an optimal image formation’ (Fig. 5). 

“It ma!, bc poslblc that data collected from other racial groups will 

result in other value> for the dimension r. 

relative 
frequency 

acceptable but Q 
larger than needed 

1 / /c::::ssed 

t length of the tooth 

dimension H adjusted for 
this tooth length 

Fig. 5. Probability (when H is adjusted t’or the indicated tooth 
length) oftr, making a roentgenogram with an o( larger than is 
needed; b. tnaking a roentgenograrn with an acceptable verti- 
cal angulation; and C. missing the apex on the film. 

Fuctors D und L. For each region of the mouth. the 

mean object-film distance (D) was measured in a group 
of five male and five female patients. Since the use of 
the aiming devices results in a constant focal-spot-to- 
film distance (D + L). the focal-spot-to-object distance 
can be found by subtracting D from the distance 

D + L. The focal-spot-to-film distance (D + L) was 
determined by the following three components: 

1. The distance from the focal spot to the end of the 

tube, which was set at 300 mm. This distance 
exceeds the minimum required’ to avoid exces- 

sive image distortion. 

2. A space of 5 mm. between the collimator plate 
and the tube end, which was used to avoid inter- 
ference between the x-ray machine and the aim- 
ing device. 

3. The distance between the collimator plate and the 
film, which was fixed at 95 mm. to pre\‘ent inter- 
ference of the collimator plate with the patient’s 
face. 

These three values result in a focal-spot-to-film dis- 
tance of 400 mm. 

The periupic~ul urea (R). For the correct interpreta- 
tion of the periapical area, a minimum of 3 mm. 
beyond the tooth apex is found acceptable in many 
publications. I--( Therefore, 3 mm. was used as a stan- 
dard distance for R (Fig. 3). 

The ,jlm mourrfing spcwc~ (m). This amount was de- 
termined by measuring different types of commercially 
available mounting systems. 

The design of the collimator plate 

The purpose of this additional diaphragm is to re- 
strict the x-ray beam to a field size matching the 
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Fig. 6A. Anterior regions. For all rcgiona, antwor (A) and posterior (B). the theoretically expected normal 

distributions of the distance of the projection of the apex to the bitct block (>,I are given. The shaded area 

corresponds uith the 5 percent eatrcme ~alur which serc excluded v hen the roentgenologic relevant length (r) 

waj deterniined. According to formula 3 (appendix 2) there is a lincar relationship between ) and 5. bvhich 

rhe film aubmerpence groups as gilen in Table IV art‘ permits the introduction of an \ scale in the &e graph 

also indicated. 

Table II. The object-film distance (D), the focal 
spot-object distance (L), and the ratio f in 
radiographing the teeth in the different regions 
of the mouth 

specific tilm xi/e used. The following aspects &err: 
considered: 

Rqiorr n (mm.) 1. (rrrrn. J rurio \ 
r 

~_- 

Maxilla 

Incisors 20 371 I.039 

Cuspid 2s 37s 1.033 

Premolars 13 387 I.017 

Molars 13 3x7 I.017 

Mandible 
Incisors I? 388 1 .OlS 

Cuspid II 38Y I.014 

Premolars I2 388 I.015 

Molars I? 38X I.015 

D = Object-film distance; for premolars and molars, this distance 
\vas measured from the top(\) of the huccal cusp(\) to the tilw 
surface 
L = Corresponding focal spot-object distance. 
Di-L=400mm. 

Thr nutcritrl u.~c~i,for the canstruc~tion untl its thic,k- 

ness. For sterilization. stainless steel was used for the 
main parts of the instrument except for the bite blocks. 
which had to be radiolucent in order to transmit the 
radiation necessary for image formation. 

The necessary thickness of the collimator plate de- 
pends on the type of material, which is used for the 
construction. the applied kVp. and the accepted per- 
centage of transmission of the incident radiation. The 
attenuation was read from radiation transmission curves 
for two radiation qualities (60 kVp and 90 kVp. both 
with a total filtration of 2 mm. aluminum). 

Thr six cf tiw cdlim~uor plate. The diameter of the 
t:ircular collimator plate was based on the ICRP$’ re- 
quirements for the radiation field diameter at the end of 
the tube of dental x-ray units. 

The dimensions of the opening in the collimator plate 
were determined by the distance from collimator plate 
to film, which is 95 mm.; the distance from focal spot 
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Fig. 68. Posterior regions. (For details, see legend to Fig. 6A .) 

to film. which is 100 mm.: and the size and position of 
the film used. 

For the anterior instrument, which is used with size 1 
films,“’ the opening was given a dimension, which pro- 
duced no annoying cone cutting with an accurate 
alignment of the cone of the x-ray machine. For the 
posterior instruments, which are used with Size 2 
films,“’ a relatively larger opening was accepted to 
permit a distally eccentric position of the film packet in 
the bite block to facilitate radiographing the third mo- 
lars with little discomfort for the patient. This distal 
eccentric film position requires an asymmetrical open- 
ing in the collimator plate, which is somewhat larger 
than is necessary to avoid cone cutting with the film 
placed centrally in the bite block. 

RESULTS AND DISCUSSION 
The design of the bite block 

For optimal image formation, the dimension H (that 
is, the amount of film that should be above the occlusal 
surface of the bite block of the aiming device) is deci- 
sive (Fig. 3). As explained, the distances r, D, and L 
have to be known to find y. H is found by adding y. R. 
and m (Fig. 3). With a constant distance from the film 
to the contact point of the tooth with the bite block (D), 
the position of the projection of the apex of a tooth 
changes with the angulation of the aiming device rela- 

tive to the tooth (a!). This change results in a change of 
the distance from the projected apex to the bite block 
surface (y) (Fig. IO). 

It can be shown that the difference between the max- 
imum value for y (reached when the ray projecting the 
apex is perpendicular to the r.r.l.), 1’. and the value 
found when the direction of the r.r.1. is perpendicular to 
the bite block y is only 0.1 percent of the distance y. 
The maximum of the absolute difference, which can be 
found with the maximum tooth length, is only 0.03 
mm. (For formulas see Appendix 1.) This difference 
can be neglected, and all calculations were therefore 
based on a tooth position in which the r.r.1. is perpen- 
dicular to the surface of the bite block (Figs. 3 and 10). 

TOP distance y. The roentgenologic relevant length 
(r.r.1. = r) values for the different regions of the mouth 
are given in Table 1. The ratio g (Table II) was calcu- 
lated for each region of the mouth using 400 mm. for 
the distance from focal spot to film (D + L) and the 
data collected for the object-film distance (D). (See 
Appendix 1A.) The values for D given in Table I1 are 
the average of ten measurements. The range in these 
measurements was approximately 5 mm. Differences 
between values are the result of variations in the anat- 
omy which influenced positioning of the aiming device 
(Fig. 1). 

Table III presents. for each region of the mouth, 
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Table III. The dimensions of y, R (periapical view), m (mounting space). H. and s (submergence of the tilm 
packet) for the teeth in the different regions of the mouth (mm.) 

Region 

Maxilla 
Incisors 
Cuspid 
Premolars 
Molars 

Mule FtV?l& 

\ R ?,I H ., \ I R Vi H i 

2Y.6 3 I 75 34.35 74 ‘7 .i 3 I 7s 32.0s 07 
33.0 38.65 3 I 31 x 36.55 5.2 
27.3 12.05 0 7 2s 2 29.9’; 2X 
21.4 32.15 0.6 25.‘) 30.65 2. I 

Mandible 
Incisors 
Cuspid 
Premolars 
Molars 

27.4 3 I 75 32.15 Y.6 2.5 2 3 I .7s 29.95 I LX 
33.3 3X.05 37 29.2 3.1 YS 7.x 
27.2 31.95 0.X ‘5.4 30. IS 2.6 
26.4 31.15 I.6 ‘6 2 30. YS LX 

See also Fig. 3 

Table IV. Classification of the anterior and posterior 
regions of the mouth into groups requiring 
different film packet submergences (s) 

__- 
Anterior Group 0 Group I Group 2 
region.5 (s = Y.5 mm.) (3 = 7.5 mm) (J = 3 nun., 

Maxilla 
Incisors 
Cuspid 

-- 

Mandible 
Incisors I . 
Cuspid 

Posterior Group 0 Group / Group ? 
regions (5 =4.6 mm.) /.\ = 17.6 nun.) (.\ = 0.6 mm) 

Maxilla 
Premolars 
Molars 

Mandible 
Premolars 
Molars 

- 

separatei}, for males and females, the resulting value 
for y (Figs. 3 and IO). These length values are obtained 
by multiplying r (r.r.1.. Table 1) by the corresponding 
ratio : values as presented in Table II. 

The priapirxd UI‘PLI (R). As explained, the periapical 
area needed for interpretation can hc set at 3 mm 

T/W ,filrn mounting (/~lj. For ten commercially avail- 
able mounting systems, half the difference between the 
vertical dimension of the film type and the correspond- 
ing dimension of the opening in the mounting system 
was determined. It was found that approximately 1 to 2 
mm. of the border of the film is covered by the mounts 
(mean value, 1.75 mm.). It was noticed. however. that 
for some mounting systems there is a great difference 
between the occlusal and the apical film coverage as a 

result of asymmetrical tilrn positioning behind the 
opening of the mount. Unilateral values up to 1 mm, 
N;ere occasionally found. 

Since the mounting systems. 1% hich cover onI>, ;I 
small area of the film, have been shown to be reliable in 
use. it was decided to use the average value of 1.75 
mm. for the distance m. 

Thr resulting tlistrrmx, H. In Table 111 the dimensions 
R and m are giLen. as well as the distance H for each 
region of the mouth. These values wt‘rc obtained bq 
adding R (3 mm of pcriapical vie& ) and m i I. 75 mm. 
of mounting space) to ! 

MCLIIIS of’rdi:ing thr dj@Prt~~lt film ~m~rior~s (Hi. In 
order to give films of standard size the correct vertical 
position (H). a partial submergence (s) in the bite block 
of the aiming device is necessary. This distance (s) can 
be found by using the following equation: 

\I 1 f-1 + L (4L‘tz Fig. 3) 

in which t is the relevant tilm dimension and v the 
unilateral thickness of the tilm packing material. Both 
values can be taken from IS0 3665.‘” For film No. I 
used for the front area. t‘ is 40 mm.: for film No. 2 rlsed 
for the lateral area, f is 31 mm. In all casts \ is I .7.5 
mm. For H. see Table Ill. The result of this procedure 
is included in Table III. 

Since it is rather impractical to Introduce cipht dit- 
ferent film positions in each aiming device. it was de- 
cided to accept a maximum of three different positions. 
These positions were as close as possible to the theoret- 
Ical values (Fig 6). The tinal result is presented in 
Table IV. In this procedure differences of tenths of LI 
millimeter uere neglected. The anterior and the poste- 
rior regions are treated separately. because t’or thcsc 
areas different aiming devices and dit’fcrcnt tilm types 
are used. 

Fig. 7 illustrates the bite block of the alming device 



Volume 47 
Number 4 

Fuctors irsfluencing design of aiming devices 385 

a 

e f 

Fig. 7. Provisions made in the bite block to realire the dc- 
scribed film positions (see Fig. 6). These positions depend on 
the length of the teeth in the region to be radiographed. Com- 
ponents of the bite block: a, Plastic part of the bite block. 
b, Stainless ateel guidance. (‘, Backing plate of the bite block. 

d, Film. Diagram of the classification t’or film packet po- 
sitions for the different regions at’ the mouth. This diagram is 
reproduced on the collimator plates of the anterior (CJ) and 
posterior (f) aiming device. 

and the different film positions. The classification of 

film positions is indicated schematically on the co- 

limator plate (Fig. 7). For females, the film positions 

indicated between parentheses can be used. In all other 

cases the same position is required for males and fe- 

males. The use of the indicated film positions makes it 

possible to obtain roentgenograms with a deviation 

from the ideal direction of the x-ray beam (angle TV) 

which is as small as possible. The percentage of films 

which do not show enough of the periapical area will be 

less than 5 percent. 

Fig. 8 shows two roentgenograms of the mandibular 

incisor-cuspid region made with films in positions 0 

and 2. The roentgenogram made with the film in posi- 

tion 0 is appropriate for the incisor region but gives an 

insufficient periapical view of the cuspid. The roent- 

genogram made with the film in position 2 gives a 

sufficient periapical view of the cuspid. but the image 

of the incisors is distorted as demonstrated by the image 

of the metal wire which was attached to the cementcr- 

enamel junction of the tooth. This distortion is the I-E 

suit of the large angle cy caused by the inappropriate 

film positioning in the bite block. 

When it is noticed on a roentgenogram of an ind- 

vidual patient that a tooth deviates considerably from 

the r.r.l., the film position can be adjusted accordingly 

Fig. 8. Image 01’ a mandibular incisor-cuspid region 15 visible 
on the mounted x-ray film. Cervical border of the crown is 
marked with a metal wire. A, Image obtained with tilm posi- 

tion O--appropriate for the incisor region. B, lmapz obtained 
with film position 2-- appropriate for the cuspid. 

for future roentgenograms of this tooth by changing the 

step on which the film is positioned. 

Design of the collimator plate 

The ~hicVm.ss of’the cwllimutor plate. The attenuation 

of the primary beam by the material used for the con- 

struction of the collimator plate was determined for 

60 kVp and 90 kVp (Fig. 9). A material thickness of 

1.3 mm. of stainless steel was accepted to give a suffi- 

cient attenuation of the incident radiation. This thickness 

transmits 1.45 percent of the radiation generated at 

60 kVp and 6 7 percent of the radiation produced at 

90 k vp. 

771~~ .si:c~ (!/’ the cyAlimttor- platr. X-ray units, which 

meet the requit-ements of the ICRP.g have “a radiation 

field diameter at the cone end that should not exceed 6 

cm. and that shall not exceed 7.5 cm.” From these data 

it was concluded that a circular plate uith a diameter of 

78 mm. is large enough to shield the primary beam. 

The, rlimcnsror~s of‘ thr opniq in the r~olliu~ator 

pltrtc~. For the anterior aiming device. which is used 

with Size 1 tilms (24 by 40 mm.), the dimensions of the 

opening arc 23.6 by 36.6 mm. This opening produces 

an irradiated area at the film site of 3 1 .O by 48.0 mm.. 

leaving play for the different film positions and small 

inaccuracies (3 mm.) of the alignment. As a result, 

64.5 percent of the transmitted radiation is used to ex- 

pose the film. 

The posterior instruments permit about a 6 mm. dis- 

[ally eccentric position of the film in the bite block. 

This was found to be sufficient to permit radiographing 

of the third molars. The dimensions of the opening in 
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Fig. 9. Radiation transmiss)on cnrves for stainless ‘rtwl. X-ray unit: Ptnlips PI-acnx W20. Tube potcnnal: h0 hVp 
and 90 kVp. Total filtration: 3 mm. aluminum. 

Table V. Percentage of radiation of the useful beam exposing the film (focal spot to tube end distance, 
300 mm.; tube end to film distance, 100 mm.; field sizes measured at tube end). 

Field size without collimator plare Field size with collimator plure 

C‘irculrr Rectungulur urau 

-- 

Percent of the 

radiation used 

Anterior region 
(film No. 1) 

Posterior region 
(film No. 2) 

23.6 x 36.6 mm. JO.5 x 41.6 mm. 

64.5 

58. I 

Table VI. Reduction of the irradiated area at the plane 
of the film by the use of aiming devices with 
a collimator plate 

Anterior region SO.20 78.20 14.90 70.4 81.0 

(film No. 1) 

Posterior region 50.20 78.20 21.80 56 5 72 I 

(tilm No. 21 

the plate were adjusted accordingly to 30.5 by 31.6 

mm.. resulting in an irradiated area of 30 by 54.6 mm. 
at the film plane. With Size 2 films (31 by 31 mm). 
58. I percent 01‘ the transmitted radiation is used to ex- 

pose the lilm 

For a compartson, Table V gives the percentages 

radiation used to expose the x-ray film for the reduced 

field sire5 of the aiming devices and for the field sizes 

according to the ICRP requirements. The calculationa 

vverc made for a long-tube x-ray unit with a fhcal-spot- 

to-tubc-end distance of 300 mm. and a tube-end-to-film 

distance of 100 mm. In all situations. the tilm is placed 

perpendicular to the central ray of the x-ray beam. 
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Film 
a 

bite-block surface 
__,__--_------------~=- 

I 
* 

L L 

Film 

rm V(2L)2 

b 
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Fig. 10. a, Ratio T when the relevant tooth dimension (r) is perpendicular to the bite block. b, Ratio :’ when the 
relevant tooth dimension (r) is perpendicular to the ray projecting the apex, resulting in a maximum Value for Y 
denoted by y’. L. Focal spot-object distance. D. Object-film distance. r, Length of the tooth (r.r.1.). v; y’. Length 
of the part of the image projecting above the occlusal surface of the bite block. 

It should be noted that, for roentgenograms made 
without the aiming devices, the distance from the tube 
end to the film is not fixed at 100 mm. but varies with 
circumstances and that the film is not always perpen- 
dicular to the beam axis. The first aspect results in a 
somewhat higher percentage of radiation utilization (5 
to 10 percent). whereas the second aspect will reduce 
this percentage. 

CONCLUSIONS 

The application of the described set of aiming de- 
vices (Fig. 2) with the film placed in the prescribed 
position (Fig. 7) makes it possible to obtain roentgen- 
ograns of high diagnostic value. The restriction of the 
field of irradiation to a size matching the film, which is 
much smaller than the maximum size permitted by the 
ICRP, results for the patient in an important reduction 
in the integral absorbed dose (Table VI). 

SUMMARY 

The factors influencing the design of aiming devices 
for intraoral radiography are described. The data ob- 
tained from the literature and from new measurements 
are used for the design of the bite block and the col- 
limator plate of these devices. For the bite block, the 
following factors were found to be of importance (Fig. 
3): (a, the length of the teeth to be radiographed; (b) the 
enlargement of the teeth as a result of the divergence of 
the x-ray beam; (c) the desired periapical area to be 
visible; and (d) the amount of film, which is lost for the 

interpretation by the mounting of the roentgenograms. 
Considering these factors, it was possible to deter- 

mine the amount of film that should stand out above the 
occlusal surface of the bite block. Finally, the part of 
the film which has to submerge in the bite block was 
calculated. The results were differentiated for the dif- 
ferent regions of the mouth to be radiographed and for 
both sexes. A description is given of the design of a bite 
block which permits, for practical reasons, three verti- 
cal film positions matching the above-mentioned 
groups. 

The use of a collimator plate with a rectangular open- 
ing restricts the irradiation of the patient to an area 
matching the size of the film. This collimator plate also 
facilitates the aligning procedure. For the collimator 
plate, the following factors were found to be of impor- 
tance: (a) the material used for the construction of the 
plate and its thickness; (b) the size of the plate; and 
(c) the dimensions of the opening in the collimator 
plate. 
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