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UNITED STATES PATENT OFFICE 
2,483,699 

MOUNTING MECHANISM FOR DENTA, 
LAMPS 

Ernest H. Greppin, Rochester, N. Y., assignor to 
Wilmot Castle Company, Rochester, N. Y., a 
corporation of New York 

Application October 22, 1946, Serial No. 704,850 
10 Claims. 

1. 
The present invention relates to an adjust 

able mounting mechanism for dental operating 
lamps or the like. An object of the invention 
is the provision of a generally improved and inore 
Satisfactory mounting mechanism of this kind. 
Another object is the provision of mounting 

mechanism. Whereby a dental operating amp may 
be moved universally in either vertical or hori 
Zontal directions, or tilted as desired, and yet 
Will remain stationary in the position to which 
it has been adjusted until force is exerted to 
adjust it to a new position. 

Still another object is the provision of in 
proved mechanism whereby upward and down 
Ward adjusting movements of the lamp may take 
place without any tendency to tilt the lamp, so 
that the lamp may be moved bodily upwardly or 
downwardly without changing its inclination, 
unless it is desired to tilt it to a new inclination. 

Still another object is the provision of a lamp 2 
mounting in which the parts may be moved from 
one position to another with the greatest ease 
and convenience. 
A further object is the provision, in a lamp 

mounting of this character, of compensating 
mechanism for compensating for the increased 
downward force or leverage exerted by the lamp 
when the Supporting arms are distended to their 
greatest horizontal extent, as compared to the 
lesser leverage exerted when the arms are dis 
tended to a lesser extent. 
A still further object is the provision of a 

neat and attractive construction whereby the 
counterbalance springs and various other Work 
ing parts are enclosed and hidden from viaW, 
the exposed portions of the construction being 
relatively slender and attractive. 
A still further object is the provision of mount 

ing mechanism of the character above set forth, 
which is simple and inexpensive to build and 
rugged and reliable in use. 
These and other desirable objects are accorn 

plished by the construction disclosed as an illus 
trative embodiment of the invention in the foll 
lowing description and in the accompanying 
drawings forming a part hereof, in which: 

Fig. 1 is a plan of mounting mechanism in 
accordance with a preferred embodiment of the 
invention; 

Fig. 2 is a side elevation thereof; 
Fig. 3 is a vertical section taken centrally 

through one of the joints of the mounting mecha 
nism; 

Fig. 4 is a rear elevation of another of the 
joints of the mechanism, with parts omitted: 

40 stationary support such as the Wall 5. 

(C. 248-292) 
2 

Fig. 5 is a front elevation of the same, with 
partS in section; 

Fig. 6 is a transverse section taken through 
the parts shown in Figs. 4 and 5; 

5 Fig. 7 is a longitudinal section through the 
Same, taken substantially on the line 7-7 of 
Fig. 6; and 

Fig. 8 is a horizontal section through the 
Sane, taken substantially on the line 8-8 of Fig. 

10 6. 
The same reference numerals throughout the 

Several views indicate the same parts. 
The problems involved in adjusting the posi 

tion of a dental operating lamp are substantially 
different from those involved in the adjustment 
of most lamps of other types. To obtain the 
greatest usefulness from a dental operating lamp 
it is necessary to be able to adjust it upwardly 
and downwardly so as to place the lamp at dif 

0 ferent elevations, and to adjust it horizontally 
from side to side so as to illuminate the oral 
cavity in different ways as required from time to 
time, and to adjust the lamp horizontally toward 
and away from the patient's face, and also to 

25 tilt the lamp at various angles to a horizontal 
plane, for it is sometimes desired to have the 
light shine from a low position upwardly toward 
the patient's upper teeth, and at other times 

30 it is desired to have the light shine from a 
higher elevation obliquely downwardly toward 
the patient's lower teeth. The great Variety of 
adjustments which are required to enable a 
dental operating lamp to be used most Success 

as fully and efficiently go far beyond the adjust 
ments ordinarily required for other types of 
illuminating units. 
In the preferred construction, a bracket 

is secured by screws or bolts 3 to any suitable 
This 

bracket contains a vertical bore or bearing which 
rotatably receives a vertical trunion formed on 
the lower end of an arm , which arm extends 
upwardly and then curves forwardly to provide 

45 a relatively long horizontal section 9 having a 
pair of vertically spaced ears 2 formed integrally 
there With at the forward end thereof. This arm 
7, 9 is hollow so that an electric cord 23 Sup 

plied with current from a plug 25 may pass up 
50 wardly through the bracket and through the 

arm 7, 9 and out through the front end there 
of in the space between the two ears 2. 
The top and bottom surfaces of the ears 2 

are smoothly faced off horizontally, and these 
55 surfaces are embraced between upper and lower 
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ears 29 which are pivotally connected to the ears 
2 by vertical pivot screws 30, held in place by 
set screws 32. These ears 29 extend rearwardly 
from and are integral With an approximately 
vertical plate 3 (Fig. 7) which carries near its 
bottom edge a pair of latterally Spaced fo'- 
Wardly extending fanges 33 (Fig. 6) formed 
integrally with spaced upwardly extending lugs 
35. At the top of the plate 3 there are two 
other forwardly extending lugs 37 laterally spaced 
from each other and integral With the plate. 
The lugs 35 and 37 have laterally extending holes 
into which pivot screws 39 and 4, respectively, 
are fitted, forming pivots for the rear ends of a 
lower arm 43 and an upper arm 45, respectively, 
which arms form part of a parallelogram link 
age. The forward ends of the arms 43 and 45 are: 
pivoted respectively on horizontal pivotS 4 and 
49 (Fig. 3) near the rear edge of a block 5. 
the front of this block 5 are an upper lug 53 
and a lower lug 55 vertically separated from each 
other. A vertical pivot screw 57 is fitted in suit 
able openings in the lugs 53 and 55, and On this 
screw is pivotally mounted the rear central part 
of a forked yoke 59 mounted to swing horizontally 
on the pivot 57. At the forward ends of the two 
arms of the yoke 59 are pivot screws 6 extend 
ing into bOSSes or lugs 63. (Fig. 1) on the casing 
of the dental operating lamp indicated in general 
by the numeral 65. The exact details of construc 
tion of the lamp form no part of the present in 
wention, since the mounting mechanism herein 
disclosed may be used for mounting various differ 
ent kinds or designs of dental lamps. However, 
it is preferred to employ a lamp having the con 
struction disclosed in the copending United States 
patent application of Ernest H. Gregpin, Serial 
No. 704,849, filed October 22, 1946, for Dental 
operating, lamp. The general outline Or shape 
of Such a lamp is indicated in FigS. 1 and 2 of 
the present drawings. 
The two parallelogram. armS 43 and 45 are 

of the same length, and the Spacing between the 
pivots 39 and 4 at the rear ends of these arms 
is the same as the spacing between the pivots 
4 and 49 at the forward ends of these arms, SO 
that these two arms, together with the members 
3 and 5, constitute a true parallelogram. The 
block 5 may, consequently, move upWardly and 
downwardly in response to Wertical SWinging 
movements of the arms 43 and 45 on their pivotS 
39 and 4, the approximate extreme limits of up 
ward and downward movement being indicated by 
full lines and dotted lines in Fig. 2. These up 
ward and downward movements will not, how 
ever, tilt the block 5t, but, because of the paral 
lelogram action, will keep the block 5 always 
in the same upright position with the pivot 57 
always vertical. On this vertical pivot 57 the 
yoke 59 may swing horizontally in one direc 
tion or the other, as indicated in full lines and 
dotted lines in Fig. 1. The lamp 65 itself may 
tilt upwardly or downwardly to Swing its optical 
axis in a vertical plane, by Swinging the lamp 
on its yoke pivots 6. The lamp may be shifted 
horizontally in a lateral direction either by SWing 
ing the arm 9 on its trunion in the bracket 
or by swinging the arms 43 and 45 and their 
Supporting plate 3 on the pivots 30 which Sup 
port the plate 3 from the arm 9. The lamp 
may be moved horizontally in a direction toward 
or away from the wall 5 by collapsing or ex 
tending the supporting arms in the fashion of 
accordion pleats; that is, by causing the pivots 
30 to swing to one side or the other of a straight 
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4. 
line joining the bracket f to the block 5i, when 
the lamp is to be moved closer to the Wall 5, 
or by causing the pivotS 30 to move toward Such 
a straight line joining the bracket to the 
block 5 f, when it is desired to move the lamp 
to its maximum distance away from the Wall is. 

Spring counterbalancing, means are provided 
for counterbalancing the Weight of the lamp and 
other parts supported from the vertically SWing 
able arms 43 and 45, so as to hold the lamp at 
any desired elevation at which it is Set. The 
counterbalance mechanism comprises a geither 
ally U-shaped yoke (Fig. 6) having, at the 
tops of the two vertical legs of the yoke, laterally 
extending ears 73 on the bottom surfaces of 
which there are short cylindrical protruberances 
5. The lateral space between the two vertical 
arms of the yoke is such that the yoke embraces 
the lugs 3 and is guided thereby against lateral 
displacement. Two coiled compression Springs 
79 are provided, the upper end of each Spring 
pressing against the under side of one of the 
lateral ears 3 on the yoke 7, and being held 
against lateral displacement by the projection 
75 which extends into the end of the Spring. 
The lower end of each spring rests on an abut 
ment flange S formed integrally on a pin 33 
which extends partly into and guides the lower 
end of the spring, the lower end of which pin 
is threaded through a tapped opening in the 
fange 33. By means of this screw threaded 
arrangement, one or the other of the pins 33 
may be Screwed slightly upwardly or downwardly 
as may be necessary to cause the two springs 9 
to exert equal upward force on the yoke T or 
to adjust the force of both Springs. 
At the center of the lower horizontal part of 

the yoke there is a cylindrical roller 87 rotat 
ably mounted on a shaft 89 held in place by set 
Screws 9. This roller bears upWardly against 
the face of a calm 93 fixed to the rear end of the 
link arm 45. The can is So arranged that as 
the arm 45 Swings downwardly from its upmost 
position toward its lowermost position, the can 
93 progressively pushes the follower roller 87 
farther downwardly, compressing the Springs 9 
more and more. The eccentricity of the cam is 
just enough to counterbalance the Weight of the 
vertically movable parts, so that the force of 
the Springs 79 exerted through the roller 87 
bearing against the can 93 will be just sufficient 
to counterbalance the parts without causing any 
tendency for the parts to move either upwardly 
or downwardly. The preferred shape of the ac 
tive Surface of the cam 93 is a circular archiving 
a center at the point 95 and a radits indicated 
at 97. The center 95 is offset in a direction along 
the arm 45, from the center of the pivot 4, and 
With this arrangement the cam is easy to coin 
struct, yet effective to produce the result above 
indicated. 
The actual Weight of the lamp 65 and the up 

Wardly and downwardly movable parts 43, 45, 5, 
and 59 is constant, but the apparent weight there 
of varies according to the elevation of the lamp, 
As the lamp swings down from the position shown 
in full lines in Fig. 2, the lamp moves to a greater 
horizontal distance from the pivots 39 and 4, 
thus producing a greater lever arm and exerting 
a greater turning moment on the calm 93, until 
the maximum turning moment is reached when 
the arms 43 and 45 are horizontal, the turning 
moment decreasing as the arms 43 and 45 Swing 
further downwardly below a horizontal position. 
Hence the counterbalance springs should exert 
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their greatest lifting force on the arm 45 when 
the arm is horizontal, and the lifting force should 
decrease as the arm 45 is swung above or below 
the horizontal position. The described construc 
tion accomplishes this desirable result. The con 
tact between the cam follower roller 87 and the 
cam 93 will always be on a straight line joining 
the roller center 89 and the cam arc center 95. 
Since the cam arc center 95 is displaced from the 
rotation center 4 in a direction along the arm 45, 
it follows that when the arm 45 is horizontal the 
cam center 95 will be at its maximum horizontal 
displacement in front of the rotation center 4, 
so that the point of contact between the roller 81 
and the cam 93 will be at its maximum forward 
position and the upward thrust of the follower 
roller will act with the maximum moment arm. 
As the arm 45 Swings upWardly or down Wardly 
from the horizontal position, the cam center 95 
swings closer to a vertical line through the rota 
tion center 4, and the point of contact between 
the follower roller and the cam shifts rearwardly, 
so that the upward force of the cam follower acts 
with a shorter moment arm, reducing the turning 
moment for a given upward thrust of the springs. 
The springs exert an upward thrust which is not 
perfectly constant but which varies somewhat 
with increasing or decreasing degree of compres 
sion of the springs, of course, but this is not 
serious and is adequately allowed for in design 
ing the general proportions and dimensions of the 
cam, with the net result of perfectly counterbal 
ancing the lamp at all elevations thereof, as above 
stated. 
Surrounding and enclosing the plate 3, the 

springs 79, the roller 87, the cam 93, and asso 
ciated parts is a casing ?o formed in two com 
plementary halves joining each other on the 
meeting line 3, each half being Secured solidly 
in place by upper front screws C5 (Fig. 5) 
threaded into openings in the front faces of the 
lugs 37 and a lower front screw for threaded into 
an opening in the flange 33, and also by rear 
screws 99 (Fig. 4) threaded into the plate 3. 
These two halves of the casing not only enclose 
the operating mechanism and protect it from dirt 
and give it a more pleasing and sightly appear 
ance, but also act as guides for the upward and 
downward movements of the yoke . Lateral 
displacement of the yoke is prevented by the 
fact that the stationary lugs 3 are embraced be 
tween the side arms of the yoke, but forward dis 
placement of the yoke is prevented by the front 
wall of the casing C, while rearward displace 
ment is prevented by the plate 3. At the center 
of the casing to the top wall thereof is slightly 
raised as indicated at (Figs. 5 and 7) to al 
low the arm 45 to rise somewhat higher and thus 
to increase the vertical range of movement of 
the parts. The lower horizontal part of the yoke 

is notched at 3 (Figs. 6 and 7) to allow the 
arm 45 to Swing downwardly somewhat farther, 
thus increasing the range of movement in a down 
Ward direction. Following the convex arcuate 
face of the cam 93 there is an outward curve or 
concave curve 5 at the end of the cam, which 
comes into contact with the follower roller 87 
when the arm 45 reaches the downward limit of 
its motion and thus stops further downward 
SWinging of the arm. A similar outward curve 
at the opposite end of the cam limits the upward 
SWinging of the arm. 
The bottom Wall of the casing has holes 7 

(Fig. 6) alined below the screw studs 83, permit 
ting the insertion of a screwdriver to turn the 75 
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6 
studs and thus to adjust the force of the springs. 
The previously mentioned electric cord 23 

which passes through the hollow arm 9 and out 
between the two spaced lugs 2 thereon, passes 
through an opening 2 f (Figs. 4 and 7) in the 
plate 3, into the interior of the casing 0, then 
forms a large loop as seen in Fig. 7 at 23 and 
enters an opening in the lower side of the hollow 
arm 43 near the pivot 39 thereof. A cross pin 
25 with an insulating bushing on it serves as a 
guide to hold the wire 23 at a sufficient distance 
from the pivot 39 so that it will not interfere with 
movement of the parts. The wire passes through 
the hollow arm 43 and out through an opening 
in the lower side of this arm near the forward end 
thereof as indicated in Fig. 2, and thence extends 
loosely to the operating lamp 65, the light of which 
is controlled by the Switch handle f 29. 

It will be readily understood, especially from 
FigS. 1 and 2 when taken in conjunction with the 
foregoing description, that the entire assembly 
of parts has great flexibility in operation, allow 
ing the lamp 65 to be shifted upwardly and down 
Wardly and in any direction horizontally, and to 
be swung or tilted as required, and that this great 
flexibility of adjustment is obtained with a mech 
anism which is simple, light, compact, and of 
pleasing appearance. 

It is seen from the foregoing disclosure that 
the above-mentioned objects of the invention are 
admirably fulfilled. It is to be understood that 
the foregoing disclosure is given by way of illus 
trative example only, rather than by way of lim 
itation, and that without departing from the in 
vention, the details may be varied within the 
scope of the appended claims. 
What is claimed is: 
1. A dental lamp mounting mechanism includ 

ing a fixed support, two elements pivotally con 
nected to each other and to said support to swing 
Substantially horizontally relative to each other 
and to said Support on substantially vertical 
pivotal axes, one of said elements being mounted 
also for substantially vertical swinging movement 
relative to the other of said elements about a 
Substantially horizontal pivotal axis, means in 
cluding a cam associated with said substantially 
horizontal axis and a spring pressed follower 
roller engaging and rolling on said cam for 
counter-balancing the upward and downward 
SWinging movements of said vertically swingable 
element, and a lamp holding member mounted 
On that one of said elements which is remote from 
said fixed support. 

2. A construction as described in claim 1, in 
which said cam has an effective surface in the 
shape of a circular arc arranged eccentrically 
With respect to the horizontal pivotal axis with 
which said cam is associated. 

3. A mounting for a lamp or the like whereby 
the elevation of the lamp may be changed with. 
out thereby causing tilting of the lamp, said 
mounting including a support, a member spaced 
from said support, a pair of arms substantially 
parallel to each other extending from said sup 
port to Said member and pivotally connected 
both to said support and to said member for 
movement relative thereto about substantially 
horizontal pivotal axes in such manner that said 
Support, said member, and said arms together 
constitute a parallelogram linkage swingable in a 
Vertical plane whereby said member maybe SWung 
upWardly and downwardly relative to said support 
to Various positions parallel to each other, a 
vertical pivot on said member, a lamp holder 
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mounted on said vertical pivot for horizontal 
Swinging movement thereon, a cam connected 
to one of said parallelogram arms. adjacent said 
support to turn with said arm as said arm lS 
SWung upwardly or downwardly, a cam follower 
mounted on said support and engaging said cann, 
and compression spring means for pressing Said 
cais, follower against said cam to exert an upWald 
counterbalancing force thereon. 

4. A mounting for a lamp, or the like whereby 
the elevation of the lamp may be changed with 
ot, thereby, causing tilting of the lainp, Said 
mounting including a Support, a member Spaced 
from Said support, a pair of arms Substantially 
parallel to each other extending from said sup 
port to said member and pivotally connected 
both to said support and to said member for move 
ment relative thereto about substantially hori 
Zontal pivotal axes in such manner that said 
support, Said member, and said arms together 
constitute a parallelogram linkage SWingale in 
a vertical plane whereby said member inay be 
swung upwardly and downwardly relative to said 
support to various positions parallel to each other, 
a vertical pivot on said member, a lamp holder 
mounted on said vertical pivot for horizontal 
Swinging movement thereon, a can connected 
to one of said parallelogram arms adjacent said 
support, a cain follower mounted on Said support 
and engaging said cam, a pair of compression 
springs mounted on opposite Sides of said caim foi 
lower and operatively connected thereto for press 
ing Said can follower against Said cam to produce 
an upward counterbalancing force on said arms, 
and means for separately adjusting the force of 
each of said SpringS. 

5. Lamp mounting mechanism including a sup 
port, a pair of arms pivotally mounted on said 
Support for vertical SWinging in OVenent about 
substantially horizontal pivotal axes, Said arms 
being mounted one above the other in substan 
tially parallel relation to each other, a member 
pivotally connected on substantially horizontal 
pivotal axes to the outer ends of both of said arms, 
said support, said arms, and said member together 
constituting substantially a parallelogram link 
age, means carried by said member for adjustably 
supporting a lamp, a cam mounted on the upper 
one of said arms adjacent the end thereof pivoted 
to said support, a cam follower movably mounted 
on said support for cooperation with said Cam, and 
a pair of coiled springs arranged in straddling 
reiation to the lower one of Said arms and Opera 
tively connected to said cam follower to cause 
said cam follower to coact with said can to is 
counterbalance said arms and the parts carried 
thereby. 

6. A dental lamp mounting mechanism includ 
ing a fixed support, an arm mounted on said. Sup 
port for horizontal swinging relative thereto about . 
a substantially vertical pivotal axis, a casing 
pivotally mounted on the end of said arm remote 
from said fixed support for horizontal Swinging 
movement on said arm about a substantially verti 
cal pivotal axis, a pair of links arranged one : 
above the other substantially in a common verti 
cal plane and having their rear ends pivotally 
mounted in said casing for Swinging movement 
in said vertical plane about Substantially hori 
zontal axes, a member pivotally connected to the 
forward ends of both of said links for movement, 
relative thereto about substantially horizontal 
pivotal axes, so that, the elevation of Said men 
ber may be altered by swinging said links in Said 
vertical plane, a yoke pivotally mounted on Said 
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8 
naember for horizontal swinging movement rela 
tive, thereto about a substantially vertical pivotal 
axis, said yoke having two substantially horizontal 
arms spaced laterally from each other, a pair of 
substantially horizontal pivots on said arms of 
said yoke for mounting a lamp for tilting move 
ment in a vertical plane, and Spring counterbal 
ance: means within said casing for holding said 
links and the parts supported thereby from down 
Ward movement due to gravity. 

7. Lamp mounting mechanism including a Sup 
port, a pair of arms pivotally mounted on said 
support for vertical SWinging movement about 
a pair of substantially horizontal pivotal axes, 
One of Said axes being above the other, said arms 
extending approximately parallel to each other, 
a meinber pivotally connected on substantially 
horizontal pivotal axes to the outer ends of both 
of said arms, means carried by said member for 
Supporting a lamp, a can element, and a can 
follower element, one of said elements being 
mounted on one of said arms and the other of 
said elements being mounted on said Support, 
said cam follower element including a cam foll 
lower roller and spiring means pressing said foll 
lower roller against Said cam element in a direc 
tion approximately perpendicular to the adjacent 
surface of Said can elerinent, Said can element 
and Said can follower element being So shaped 
and positioned relative to each other that the 
force of Said spring means tends to counter 
balance the downward Swinging force exerted on 
said aris by gravity, so that said arms may be 
readily SWung upwardly or downwardly by appli 
cation of extei'nal force and will tend to remain 
in any position at which they are set. 

8. A coinstruction as described in claim 7, in 
Which Said caia element is adjacent one of said 
pivotal axes by which said arms are pivoted on 
Said Support, and Said can element comprises 
a body having an effective can Surface against 
Which Said can follower roller bears, said caim 
Surface having its major effective portion in the 
Shape of a convex curved surface which is Sub 
Stantially a sector of a circular cylinder whose 
center is offset from said one of said pivotal axes. 

9. A construction as described in claim 7, in 
which Said cann element is adjacent one of said 
pivotal axes by which Said arms are pivoted on 
Said Support, and Said can element comprises 
a body having an effective can Surface against 
Which Said can follower roller bears, said can 
Surface having its major effective portion in the 
Shape of a convex curved Surface which is Sub 
Stantially a sector of a circular cylinder whose 
center is offset fron said one of said pivotal axes, 
and having at least at one end of said convex 
curved Surface a concave curved Surface adapted 
to bear against said follower roller to provide 
a limit stop lininiting the extent of SWinging move 
ment of Said arms in one direction. 

10. Laiap Inounting mechanism including a 
Support, a pair of armS pivotally Inlounted on 
Said Support for vertical Swinging movement 
about a pair of Substantially horizontal pivotal 
axes, OIIe of Said axes being above the other, 
Said arms extending approximately parallel to 
each other, a Inenber pivotally connected on 
Substantially horizontal pivotal axes to the Outer 
ends of both of Said arms, and means carried by 
Said inerinber for Supporting a lamp, characterized 
by a cam element and a cam follower element, 
one of Said elementS being mounted on Said Sup 
port, and the other of Said elements being 
mounted on one of Said arms adjacent Said Sup 
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port, Said cam element being adjacent one of 
Said pivotal axes by which said arms are pivoted 
to Said Support and including a curved surface 
having a circular cylindrical portion in eccentric 
relation to Said one of Said pivotal axes, said 
can follower element including a movable frame 
guided for movement toward and away from said 
cam element, a cam follower roller rotatably 
mounted in Said frame, and spring means press 
ing Said frame toward Said cam element to keep 
said follower roller in engagement with said 
curved Surface of Said cam element, the reaction 
of Said follower roller against said curved sur 
face tending to counterbalance the downward 
Swinging force exerted on said arms by gravity 15 

10 
without interfering with upward and downward 
SWinging movement of Said arms as a result of 
application of external force. 

ERNEST. H. GREPPIN. 
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