
Jan. 19, 1954 

Filed April 21, 1950 

H. A. GISPERT 2,666,430 
HIP NAIL AIMING AND GUDING DEVICE 

2 Sheets-Sheet 

INVENTOR 

HUMBERTO A. GIS PERT, 

BY 7?coe, a f M.e. /6-- 
ATTORNEYS 

  



Jan. 19, 1954 H. A. GISPERT ; 2,666,430 
HIP NAIL AIMING AND GUIDING DEVICE 

Filed April 21, 1950 2 Sheets-Sheet 2 

FIG. 4 FIG. 9 FIG. 

INVENTOR 

H. A. GIS PERT, 

ATTORNEYs 

  

  



Patented Jan. 19, 1954 2,666,430 

UNITED STATES PATENT OFFICE 
2,666,430 

HENAL AVNG AND GUIDNG DEVICE 

Humberto Altamirano Gispert, Havana, Cuba, 
Application April 21, 1950, Serial No. 15,310 

Claims priority, application Cuba May 31, 1949 
(C. 128-83) 3 Claims. 

The present invention relates to an apparatus 
for use in Orthopedic Surgery in cases of fractured 
bones were it is necessary to drive or introduce 
a nail, drill or Wire in the bone. 
The apparatus covered by this invention is of 

the two purposes class, that is, designed to carry 
out two different operations, which are: to locate 
With great precision the exact point in the bone 
Where the nail, drill or wire is to be introduced, 
and to guide said nail, drill or wire. So that it 
penetrates the bone at the predetermined point. 
The principal object of the present invention 

is to provide an apparatus which, due to the fact 
that the center of the cross airin on the locating 
device coincides in space with the center of the 
tube in the guiding device when one of said de 
Vices is Substituted for the other, all measure 
ments being made directly on a radiograph by 
means of a protractor and by counting the 
notchies on the Crass arm as they appear on the 
radiograph, thus eliminating the necessity of 
complicated mathematical calculations. 
Another object of the invention is to provide, 

for Such purposes, an apparatuS Which is So Sin 
ple, compact and of Steh a reduced size that it 
can be easily handled, occupies very little Space 
and can be conveniently carried from one place 
to another. 
The description that follows, together with the 

annexed drawings will make other objects and 
advantages of the invention obvious to those 
skilled in the art. 

In the drawings: 
Figure 1 is a perspective View of the apparatus 

With the guiding device in position. 
Figure 2 is a perspective view of the locating 

device. 
Figure 3 is the apparatus of Figure it as seen 

from above. 
Figure 4 is a frontal elevation of the same ap 

paratus. 
Figure 5 is a lateral elevation of the same. 
Figure 6 is a perspective view of the guiding 

tube. 
Figure 7 is a perspective view of the section of 

the guiding device on Which the guiding tube is 
directly mounted. 

Figure 8 is a perspective view of the lower Or 
supporting section of the guiding device. 

Figure 9 is a frontal elevation of the locating 
device. 

Figure 10 is a lateral elevation of the locating 
device. Figures 4, 9, 10 and 5 are arranged in 
the drawing so as to clearly illustrate that the 
center of the cross arm on the locating device 
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coincides in Space with the center of the Verti 
cal rotation of the guiding tube. 

Figure 11 is the locating device as seen froiia 
above. : 

In order to make the description clearer, I di 
vide the apparatus into three parts, as follows: 

1.-The supporting body. 
2.--The locating device. 
3.- The guiding tube device. 

As best seen in Figure it, the Supporting body 
consists of a Scare base. On which are AOUnited 
Wo graduated guide bars 2, which are horizOn 

tal, parallel to each other and ruin from front to 
back, on them is mounted a horizontal, gradu 
ated cross bar 3 Which can slide along Said bars 
2 to any desired position and clamped there by 
means of Screws . On cross bar 3 is slidably 
ounted erect member 5 that can be slid along 

cross bar 3 to any position and clamped there 
by Screws. 6. Elect reser 5 can be either Solid 
or tubular but in the case illustrated it is tubu 
lar and is furnished with screw which piercing 
the wall of Emerber 5, near the upper end of the 
latter penetrates into the inline hollow space SO 
that when either the locating or the guiding de 
Vice is noEnted or aerber 5 it can be Carnped 
in position at the desired elevation. The CO 
struction just described allows niember 5 to be 
moved both back Ward and for Ward and also side 
Wise, with respect to the base. 
The localizing device fé consists simply of a 

piece which, when mounted on nenger is of the 
supporting body, can be noved vertically on the 
latter and clamped at any desired position by 
screw . Said piece (see:Figure 2) consists essen 
tially of a graduated bar A, the zero point of 
said graduations Will be described later, which 
rises. Wertically for a predetermined distance, 
then projects horizontally backward as at a 
and finally rises vertically. Said second vertical 
portion 4b of the bar includes a graduated hori 
Zontal cross arm lic extended frox n left to right. 
The point, where the longitudinal axis of the 
rear face of the COSS airn interSects the loggi 
tudinal axis of the rear face of Said. Second ver 
tical portion of the bar, constitutes the zero 
point of the locating device, that is, the zero 
point of the Scales of graduations on the airns 
and on the vertical bar. Ac, said graduations on 
the arms and upper vertical portion lic of the 
bar being marked by means of notches on their 
rear faces. As shown in the drawings, the wer 
tical bar may have more than one. Cross arra). 
As illustrated in Figures 6, 7 and 8, the guiding 
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tube device is composed of three separable Sec 
tions which will be referred to as the lower of 
supporting section 3, the upper or annular por 
tion 9 and the guiding tube 2. 

lower section 3, which is slidably mounted. On 
member 5 of the supporting body of the appa 
ratus so as to be movable vertically, consists of 
a straight, graduated, vertical bar &ti, to the top 
portion of which is attached a horizontal, gradu 
atted, semicircular plate 8b that projects forward, 
said plate being so united to said Vertical bar 
that, the center of the circular arc bounding the 
plate lies on the longitudinal axis of the vertical 
bar &c. A portion of said car projects above Said 
plate, so that when the guiding device is a SSein 
bled said projecting portion of the bar lodges 
in a suitable cavity on the lower face of Section 
9 and permits the iatter to turn in a horizontal 
plane, said projection of the vertical bar being 
made cylindrical for that purpose. The lower 
portion of section 9 includes a pointer 9a that 
projects horizontally on the front of Said Sec 
tion, so that when the latter is turned, the 
pointer moves with it over the graduated, Seni 
circular plate 8b of Section 8 and thus indicates 
the horizontal angle through which Section 9 is 
noved. Said lower portion of Section 9 is fur 
nished With Screw which, passing through the 
Wall of said section penetrates the cavity in 
which the upper portion of the bar 8d, of section 
8 is lodged, thus Supplying means for changing 
section 9 in any desired relation with section 8. 
Further up, section 9 divides into two spaced 
arms, With their inner faces curved, which after 
a certain distance unite again, this enclosing a 
Substantially elliptical opening of Sufficient size 
to allow guiding tube 2 Suficient play, Specially 
in a vertical plane, whein it is not inted in Said 
opening by means of two opposed and horizon 
tally attached screws which, after piercing at 
the same level the lateral walls of Said elliptical 
opening, penetrate Suitable Cavities On the rea 
of guiding tube 2 so that the latter can turn 
On Said ScreWS as On a horizontal axis. A 
short bar rising vertically from the top of the 
portion enclosing the elliptical opening has firmly 
attached to it, the upper end of a relatively nar 
row plate in the form of an arc of a circle With 
centre of curvature. On the axis paSSing horizon 
tally through Screws , the arcuate plate de 
scends in a vertical plane in front of Section 9 
So as to be Spaced slightly to O(he side of tube 2 
When the latter is mounted O. Screws , the 
lower portion of Said arcuate plate is graduated 
and has an arcuate slot through which Screw 3 
passes in order to be screwed in a threaded hole 
near the forward end of tube 2. 
To asseinble the guiding device the projecting 

portion of the bar Sct of Section 8 is introduced 
in the cavity on the lower face of section 9 and 
Screw is tightened, tube 2 is then introduced 
in the elliptical opening of section 9 and screws 

f turned in till their ends lodge in the cavities 
near the rear end of tube 2, Screw 3 is then 
passed through the Slot in the vertical circular 
arc and Screwed in the hole near the front end 
of tube 2. On tightening Screw 3 tube 2 is 
camped and prevented from turning in a verti 
cal plane. Having assembled the guiding device, 
the lower end of the bar 3d. On Section 8 is intro 
duced at the top of member 5 of the Supporting 
body of the apparatus and clamped in the de 
sired position with Screw F. Screw 0 is then 
loosened and section 9 is rotated horizontally till 
the pointer indicates zero On the horizontal, 
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4. 
graduated semicircular plate, then screw is 
again tightened to clamp section 9 in that posi 
tion, Screw 3 is loosened and guiding tuge 3 
rotated in a vertical plane till screw 3 Coincides 
with the zero of the scale on the vertical Circia. 
arc, then screw 3 is tightened to preserve that 
adjustment. Under these conditions, that is, 
with the pointer on the zero of the Scale or the 
horizontal circular plate and screw 3 on the Zero 
of the scale on the vertical arc, the loEngitudinal 
axis of guiding tube 2 is horizontai and perpen 
dicular to the vertical axis passing through hel 
ber 5 of the supporting body of the apparatuS 
and through sections 8 and 9 of the guidig de 
vice and is also perpendicular to the axis passing 
through screws S. Said three axes intercepting 
at a point, which is the origin to which all SeaSr. 
urements are referred. 
The apparatus is used as follows: 
Supposing that it is to be eriployed in a ca.Se 

of a patient with a fracture of the neck of the 
femur and that it is desired to introduce a tri 
1sminal nail (Smith Petersen) of the type coin 
nonly used in such cases, the patient is placed 

in a fixed position on the Orthopedic table, the 
apparatus with the locating device is fixed to the 
table top at the level of the outer lateral face of 
the patient's hip so that the center of the CI'3SS 
airn is at the level and Outside of the base of the 
trochanter (bone). Two radiographs are thell 
made, one from above and the other a later2. 
one. Then the locating device is renoved for 
the apparatus and Substituted by the guiding 
device including the guiding tube 2. 

aving made the aforementioned radiographs, 
the front to back radiograph is taken which 
Shows the projection on a horizontai plane of 
the neck of the fenur (thigh-bone) and of the 
horizontal croSS arrin and by means of a Straight 
edge ruler cr other suitable institutinent the axis 
of the neck of the fernur is prolonged tilii, meets 
one of the branches of the cross airin at a dis 
ta.ince of, for example, X notches from the inter 
Section of the longitudinal axes of the vertical 
rod and Said CrCSS arm which is tie Zero point 
on the vertical and horizontal Scalies imarked 
respectively on Said Vertical cod and cross air. 
Said point coinciding with the point or center 
about which the guiding tube rotates, both ver 
tically and horizontally, when later the guiding 
device is placed On. Standard is instead of the 
locating device and standard is is noved back 
On pairallel members 2 a distance eglial to that 
in Which the upper Vertical portion it is offs 
backwards with respect to the lovye; vertic 
portion 4. 
The horizontal angle between tine axis of the 

neck of the femur and the cross arm of the 
locating device is thus read off directly in the 
radiograph from above. 
The Vertical angle is similarly obtained from 

the lateral radiograph by simply prolonging the 
axis of the neck of the femur till it intersects the 
Vertical rod on which the cross arm is mounted 
and nea,Suring the corresponding angie. 
Once the tWO angles are found the locating 

device is taken off and substituted on standari 
5 by the guiding device which is placed at the 
Sane height at which the locating device had 
been held. Then the horizontal angle obtained 
in the radiograph from above is set off by means 
of the horizontal graduated senicircle and tha 
Vertical angle measured on the iaiteral radio 
graph is set off on the graduated vertical arc and 

s 

When this is done, the guiding tube is aiming in 
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the precise direction in which the nail is to be 
driven into the bone. 
The relation between the graduations of the 

locating device and the bars 2, 3 and 8 is as 
follows: 
The graduation of the locating device and it 

guiding device have been made in such form that 
if one Substitutes the locating device for the 
guiding device and move from front to back ti 
bar 3 over 2 an equal distance to the length of 
the portion. 4d, of the locating device, they coi. 
respond to the space the points of the two piece 
Since the graduations of the two pieces have 
been made in an equal form starting from the 
Zero point one may adjust the graduations over 
the arms of the cross bar 4c of the vertical bar 
Ab to correspond with the bars 2, 3 and 8, as 

well as the movements of the locating tube. In 
the event that the piece f4 does not have the 
portion. 4d. and that the 4b prolonged upwardly, 
then the Zero point of the locating device and 
the guiding device will correspond in the space 
when substituted for each other in the portion 5 
and consequently the marks of the portion 4b 
will correspond with the marks of the piece 8 
and of the portion 5 So that When the radiograph 
is observed, the center of the guiding tube may 
be dropped by two marks to coincide with the 
axis of the bone and With the Second mark of 
the vertical portion 4b of the locating device, 
this done by dropping the guiding device (bar 8) 
by two marks on the portion 5. The portion 5 is 
perpendicular upwardly towards the bar 3, so 
that the axis of portion f 4 prolongs axis 5 up 
wardly, and d is perpendicular to 4 and b 
to 4a. As the portion 4c is directed from right 
to left and perpendicular to 4b, the portion 
4c is parallel to the bar 3, So that when the 
radiograph is studied, one may move the center 
of the guiding tube towards to the right by two 
marks and bring the axis of the bone in coin 
cidence with the mark 2 of the portion 4c, by 
moving the portion 5 over 3 by two marks to 
wards the right, 4c and 3 being parallel to each 
other. For the same reason 4a is parallel to 2. 
When substituting the locating device for the 
guiding device the piece 3 is moved over 2 by an 
equal distance to the portion f 4a and this places 
the centers of the two pieces in coincidence. 
In the front to back radiograph the distance 

existing between the center of the cross arm and 
the vertex of the angle formed by the axis of the 
neck of the femur with the horizontal croSS arm 
is obtained directly by counting the notches 
existing between both points, this distance is to 
be set by moving vertical member 5 on horizontal 
cross bar 3 (both of the supporting body of the 
apparatus) in order to locate the center of rota 
tion of guiding tube 2 at the level of the direc 
tion of the axis of the bone. The same operation 
is performed with the lateral radiograph to 
rectify said center of rotation in a vertical direc 
tion. The tube is then in the required position. 

claim: 
1. Hip nail aiming and guiding apparatus cont 

sisting of a base with one of its axes in a front 
to back direction and the other running CrOSS 
wise from right to left, two graduated bars ex 
tending from front to back and serving as Sup 
ports for a graduated cross bar capable of mov 
ing in a front to back direction on said first two 
bars and of being fixed at the desired position 
by suitable holding means; said cross bar Sup 
porting a member that includes a vertical pot 
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6 
tion, said member being novable along said Cross 
bar and capable of being held at the desired posi 
tion by suitable holding means, the vertical por 
tion of said member adapted to be a Support for 
a device that includes a cross arm. Which, With 
the aid of radiographic examinations permits the 
determination of the positions of the bones With 
respect to the three planes of the apparatus and 
susceptible of substitution by a device which in 
cludes a guiding tube the universal center of 
Which, as Well as a horizontal and a Wertical 
angle, may be set by the various graduated parts 
of the apparatus in accordance with what has 
been predetermined by means of the CrOSS arm 
and radiographic examinations to guide the fixing 
means through the bones; both the croSS arm 
and guiding tube being supported by the verti 
cal member on Which they are vertically movable 
and capable of being fixed at the desired posi 
tion by Suitable means. 

2. Apparatus as claimed in claim i, in which 
the device including the cross arm comprises a 
graduated bar that rises vertically for a predeter 
mined distance, then projects horizontally back 
ward and finally rises vertically; said last ver 
tical portion including a horizontal CrOSS arm 
extended from right to left, the point of inter 
ception of the longitudinal axis of the rear edges 
of the cross arm and vertical bar corresponding 
with the universal zero of the apparatus or de 
vice, said point being the origin of the Scales on 
the vertical bar and cross arm, the graduations 
on the cross arm and the portion of the vertical 
bar to which it is attached being in the form of 
notches to facilitate being easily seen on the 
radiographs, the second vertical portion of the rod 
including at least One CrOSS arm. 

3. Apparatus as claimed in claim 1, in Which 
the device that includes the guiding tube consists 
of a vertical graduated bar which serves as a Sup 
port for the guiding tube, the guiding tube being 
movable in two semicircles, one horizontal and 
the other vertical, around a vertical axis Which is 
the longitudinal axis of the bar supporting the 
guiding tube and about another axis that is hor 
izontal and so located that said two axes croSS 
each other at the point of their intersection, said 
point coinciding with the center of the guiding 
tube, and being the starting point for graduat 
ing downward the member that includes it as 
well as being the center of both semicircles, the 
center of the horizontal semicircle being locat 
ed at a point in the vertical axis and the center 
of the vertical semicircle being located at a point 
in the transverse axis. 
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