United States Patent 119

Buchin et al.

nn o 3,862,734
(451 Jan. 28, 1975

[54] INSTRUMENT HEAD MOUNTING
[75] Inventors: Karl Buchin, Berlin; Horst
Scheunemann, Taufkirchen, both of
Germany
[73] Assignee: H. Berthold A.G., Taufkirchen,
Germany
[22} Filed: May 17, 1973
[21] Appl. No.: 361,225
[52] US.Clouiiiieeiceeievecte e 248/125
[S51] Imt. Clooerrreriiitienenein s F16m 13/00
[58] Field of Search........... 248/123, 124, 125, 287,
248/295, 297
[56] References Cited
UNITED STATES PATENTS
354,469 12/1886 Gould.....ccocoeevrerienniincinians 248/295

1,239,666 9/1917 Bladholm........ccoovvnniennnee. 248/297
2,575,097  11/1951  Cole.uriinciiiciiiiiniens 248/125 X

Primary Examiner—William H. Schultz
Attorney, Agent, or Firm—James E. Nilles

{57} ABSTRACT

A hollow supporting column for an up and down ad-
justable instrument head mounts the rack bar of a
rack and pinion drive for the instrument head. Prongs
of the instrument head project through slots in the col-
umn and mount guide rollers and friction pads in co-
operative engagement with inside surfaces of the col-
umn.

10 Claims, 2 Drawing Figures
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1
INSTRUMENT HEAD MOUNTING

This invention relates to a structure for guiding an in-
strument head along an elongated support frame, and
it is concerned more particularly with the guiding of a
projection apparatus on the column of a photo-
composing machine.

In photo-composing machines or other optical re-
cording or reproducing apparatuses, it is necessary for
the projection apparatus, together with a suitable lens
system, to be adjustable in height relative to-a projec-
tion surface upon which the photosensitive material
usually lies. For instance, the distance between the pro-
jection surface and the projection apparatus must be
able to be varied in the direction of the optical axis of
the projection device in order to take care of the de-
sired enlargement. To this end, support columns have
heretofore been used on which the projection appara-
tus, after fastening elements have been loosened can be
shifted so as to adjust its height on the column and
thereby its distance from a projection surface usually
connected to the support column.

The principal object of the present invention is to
provide an improved structure for guiding an instru-
ment head in longitudinal direction on a support frame,
permitting easy and delicate sliding adjustment of the
instrument head without having to loosen and re-
tighten complicated or awkward fastening means, and
also affording a relatively elastic mounting of the in-
strument head so that the suspension of said head in-
sures immunity to shocks and vibrations.

In the case of a guide structure of the type cited here-
inbefore, this object is accomplished in accordance
with the invention in that the suport frame has a U-
profile opening towards the instrument head; in that
the side flanges of the profile web are connected along
their longitudinal outer edges to end flanges which ex-
tend inwardly and perpendicular to the side flanges; in
that the instrument head has prongs which extend sub-
stantially parallel to the profile side flanges and into the
U-profile between its end flanges; in that the prongs
have respectively secured thereto a spring biased pres-
sure pad which bears against an inner side surface of
the U-profile; in that on each prong there is also rotat-
ably journalled a guide roller whose contact surface
bears against the inner web side of the U-profile; and
in that a toothed rack which extends in the direction of
movement of the instrument head and which is engaged
by a pinion which in turn is rotatably journalled on the
instrument head, is connected to the inner web side of
the U-profile approximately in the middle between its
side flanges.

This design of the guide structure in accordance with
the invention permits the instrument head to be slid in
longitudinal direction in a delicate and easy acting
manner with the aid of the guide rollers as well as the
toothed rack and pinion, the instrument head being au-
tomatically retained in its adjusted position by means
of the pressure pads should the drive on the gear cease
or be discontinued. Since, on the other hand, the pres-
sure pads are pressed against inside surfaces of the U-
profile by means of compression springs, an elastic
mounting of the instrument head on the support frame
is assured since these compression springs when prop-
erly arranged, allow a limited amount of pivotal move-
ment of the instrument head both about a horizontal
and about a vertical axis relative to the support frame.
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In accordance with a further development of the in-
vention, the U-profile of the support frame is shielded
by a cover plate which is secured in place together with
the toothed rack and which is dimensioned such that
there remains between the longitudinal side edges of
said cover plate and the adjacent longitudinal edges of
the end flanges of the U-profile a sufficient amount of
space to allow the prongs of the instrument head to
pass therethrough.

A very pleasing appearance of the support frame is
attained by such a cover plate which closes the opening
of the U-profile over its entire length, since the frame
then looks like a rectangular column which is closed on
all sides and which merely has two parallel slots extend-
ing longitudinally on the side adjacent the instrument
head into which the prongs of said instrument head are
inserted. Furthermore, by closing the opening of the
U-profile with the aid of the cover plate, the inner sur-
faces of the U-profile, which form the surfaces of
contact for the guide rollers and pressure pads, are also
protected from dirt and dust so that the guide is quite
free of servicing needs.

In accordance with another development of the in-
vention, the toothed rack is secured to a back-up mem-
ber mounted on the web of the U-profile so that its sur-
face of contact with the pinion is located approximately
in one plane with the end flanges of the U-profile. This
arrangement also provides a pleasing external appear-
ance of the support frame and, at the same time, facili-
tates the structural design of the driving connection
with the instrument head: According to a preferred em-
bodiment of this development, the cover plate has an
indentation receiving the toothed rack, the bottom of
the indentation being secured between the toothed
rack and the back-up member. In this way it is possible
to secure the cover plate to the support frame in a very
simple and reliable manner by merely setting the cover
plate with the bottom of its indentation upon the back-
up member of the support frame and then by screwing,
for example, the toothed rack thereupon from the out-
side so as to interpose the bottom of the indentation be-
tween the rack and the back-up member.

In accordance with a first embodiment of the inven-
tion, the pressure pads are' secured to angle clips by
means of compression springs arranged substantially
parallel to the side flanges of the U-profile. The angle
clips extend respectively from the prongs of the instru-
ment head toward the adjacent side flanges of the U-
profile. In this embodiment of the invention, it is possi-
ble for the instrument head to execute a pivoting move-
ment about the horizontal axis which is limited by the
compression springs and is designed to absorb any pos-
sible shocks or vibrations.

In accordance with another embodiment, the pres-
sure pads are secured to the prongs themselves by
means of compression springs which are disposed sub-
stantially parallel to the end flanges of the U-profile. In
this embodiment, a limited pivoting movement of the
instrument head relative to the support frame is possi-
ble about a vertical axis. '

In accordance with a third and preferred embodi-
ment of the invention, one pressure pad is secured to
an angle clip which extends from one of the prongs of
the instrument head toward the adjacent side flange of
the U-profile by means of a compression spring extend-
ing substantialy parallel to the side flanges of the U-
profile, and the other pressure pad is secured to the
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other prong itself by means of a compression spring
which extends substantially parallel to the end flanges
of the U-profile. In this third embodiment which is a
combination of the first two embodiments of the inven-
tion, a limited pivotal movement of the instrument
head relative to the support frame is possible about a
horizontal as well as about a vertical axis. This type of
mounting of the instrument head on the support frame
is designed to absorb shocks exerted on the instrument
head in practically all directions.

The invention will now be more fully described with
reference to an embodiment illustrated in the drawing,
in which:

FIG. 1 is an elevational view, partly in section of a
support frame and an associated instrument head de-
signed as a projection apparatus; and

FIG. 2 is a sectional plan view of the support frame
together with part of the instrument head.

A support frame 1 which is suitably sustained on an
underlying mounting face not shown, is provided at its
base with a table presenting a horizontal projection sur-
face 2; and a projection apparatus 3 forming an instru-
ment head has an optical axis directed upon the projec-
tion surface 2. The projection apparatus 3 is mounted
on the support frame 1 by means of members shown in
detail in FIG. 2 so that it can be moved up and down.

As can be seen from FIG. 2, an upright column of the
support frame 1 has a U-profile which is open towards
the projection apparatus 3, and comprises a web 4, two
side flanges 5§ forming the legs of the U, and two end
flanges 6 which extend inwardly at right angles relative
to the side flanges 5 and define the opening of the U-
profile. Approximately in the middle between the two
side flanges 5 there are mounted on the inner surface
of the web 4 a series of spacing members 7 forming a
backup member for a toothed rack 8 which in turn ex-
tends in the direction of movement of the projection
apparatus 3. A cover plate 9 is secured between the
toothed rack 8 and the spacing members 7. The cover
plate 9 has an indentation 10 whose bottom 11 abuts on

said spacing members 7 and which can be secured to
the spacing members 7 together with the toothed rack
8 by means of, for example, screws which are not
shown here.

The projection apparatus 3 whose inner equipment is
not shown in more detail has on its side facing the sup-
port frame 1 a plate 12 which is rigidly connected with
the housing of the projection apparatus 3 in a manner
not shown more fully in the drawing. Two prongs 13
and 14, which are designed as bent plate elements, are
secured to the plate 12 such that the longer flanges
thereof which extend perpendicularly from the plate 12
in the direction of the support frame 1 are disposed ap-
proximately parallel relative to the side flanges 5 of the
U-profile. The prong 13 is provided on the end which
is inserted into the U-profile with an angle clip 15
whose shank facing away from the prong 13 is disposed
approximately parallel to the adjacent end flange 6. A
pressure pad 17 which is pressed against the inner sur-
face of the adjacent end flange 6 and partially against
the inner surface of the adjacent side flange 5 is ar-
ranged on the angle clip 15 by means of a compression
spring 16 in a manner not shown in more detail in the
drawing,. .

The end of the prong 14 which is inserted into the U-
profile has a similar pressure pad 18 which, however,
is connected with the prong 14 by means of a compres-
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sion spring 19, While the compression spring 16 of
pressure pad 17 is disposed approximately parallel to
the adjacent side flange 5, the compression spring 19
of pressure pad 18 is arranged approximately parallel
to the adjacent end flange 6. Both ends of the prongs
13 and 14 which are inserted into the U-profile are pro-
vided with guide rollers 20 and 21 which are rotatably
journalled by shafts 22 and 23 on the prongs 13 and 14
in a manner not shown in more detail. The guide rollers
20 and 21 make contact at their peripheries with the
inner surface of the web 4.

On the side of the plate 12 of the projection appara-
tus 3 which faces toward the support frame 1 there is
provided in a manner not shown in full detail a mount-
ing 24 for a pinion 25 which is arranged approximately
in the middle between the prongs 13 and 14 such that
it engages the toothed rack 8 of the support frame 1.
A cut-out section 26 is provided in the plate 12 into
which the pinion 25 is inserted in order that the pinion
25 can be disposed relatively close to the plate 12.

In the case of a system for driving the pinion 2§ either
by means of a suitable motor or a manually operated
crank in a manner not shown in further detail, the pro-
jection apparatus 3 is moved upwardly or downwardly
on the support frame 1 in the respective desired direc-
tion, the pinion 25 meshing with the toothed rack 8 in
so doing. During this movement, the guide rollers 20
and 21 roll in the inner surface of the web 4 of the U-
profile. The pressure pads 17 and 18, which are prefer-
ably manufactured from a wear-resistant hard fiber or
plastic, slide along the inner surfaces of the side flanges
5 and end flanges 6. The pressure pads 17 and 18 are
pressed against the inner surfaces of the flanges 5 and
6 by the compression springs 16 and 19 associated with
said pressure pads with such firmness that the projec-
tion apparatus 3 is reliably maintained in the desired
adjusted position when the pinion 3 is relieved of driv-
ing torque.

Since the compression spring 16 is arranged substan-
tially parallel to the adjacent side flange 5 and the com-
pression spring 19 extends substantially parallel to the
adjacent end flange 6, a certain limited amount of piv-
otal movement of the projection apparatus 3 relative to
the support frame 1 is possible both about a horizontal
as well as about a vertical axis by virtue of the elasticity
of the compression springs. Due to this elastic suspen-
sion, almost all shock or vibrational forces acting in ar-
bitrary directions can be prevented from reaching the
projection apparatus 3.

The cover plate 9 closes the opening of the U-profile
such that the outer surface of the cover plate lies ap-
proximately in the same plane as the outer sides of the
end flanges 6. The cover plate 9 is dimensioned such
that between its side edges adjacent to the end flanges
6 and the end flanges themselves merely a narrow
space remains which permits the prongs 13 and 14 of
the projection apparatus 3 to pass therethrough. In ad-
dition to preventing dirt and dust from penetrating into
the interior of the U-profile, this cover plate 9 also af-
fords an esthetic outer appearance of the entire support
frame 1 which then looks like a rectangular column
which is closed on all sides. The only visible gaps on
this column are merely two strip-like slots on the side
adjacent the projection apparatus 3 which are occupied
by the prongs 13 and 14 of the said projection appara-
tus 3.
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Although two compression springs 16 and 19 are
shown in the illustrated embodiment of the invention
which are disposed in different directions, the pressure
pads 17 and 18, together with their associated com-
pression springs 16 and 19, may of course be identically
disposed on the prongs 13 and 14, i.e. the two compres-
sion springs may either be disposed both parallel to the
side flanges § or they may both be disposed parallel to
the end flanges 6.

We claim:

1. The combination of a stationary support structure,
an instrument head, and connecting means operatively
interposed between said support structure and instru-
ment head so as to provide for back and forth adjust-
ment of the latter relative to said support structure, said
connecting means comprising a hollow, longitudinally
slotted column member on said support structure; a
rack and pinion drive operatively interposed between
said column member and said instrument head; support
prongs on said instrument head projecting into said col-
umn member, and roller means and slide blocks
mounted on said supporting prongs, said column mem-
ber having a cross sectional U-profile presenting a web,
a pair of side flanges, and a pair of end flanges con-
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nected, respectively, to the outer, longitudinal ends of 25

said side flanges and extending inwardly therefrom in
generally parallel relation to said web, said roller means
being mounted on said prongs so as to bear against the
inside surface of said web, and said slide blocks being
mounted on said prongs so as to bear against the inside
surfaces of said side and end flanges.

2. The combination set forth in claim 1 and further
comprising spring means operatively associated, re-
spectively, with said prongs and acting upon said slide
blocks so as to urge the latter against the inside surfaces
of said side flanges.

3. The combination set forth in claim 1 and further
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6
comprising spring means operatively associated, re-
spectively, with said prongs and acting upon said slide
blocks so as to urge the latter against the inside surfaces
of said end flanges.

4. The combination set forth in claim 1 and further
comprising spring means operatively associated with
one of said prongs and acting upon one of said slide
blocks so as to urge it against the inside surface of one
of said side flanges; and spring means operatively asso-
ciated with the other of said prongs and acting upon an-
other of said slide blocks so as to urge said other slide
block against the inside surface of one of said end
flanges.

5. The combination set forth in claim 1 wherein said
rack and pinion drive comprises a rack bar on said col-
umn member positioned between said end flanges
thereof in transversely spaced relation thereto, and a
pinion in mesh with said rack bar rotatably mounted on
said instrument head.

6. The combination set forth in claim 5 wherein a
face plate of said instrument head has an aperture ac-
commodating said pinion of said rack and pinion drive.

7. The combination set forth in claim 5§ wherein said
supporting prongs of said instrument head extend into
said column member at opposite sides, respectively, of
said rack bar.

8. The combination set forth in claim 5 and further
comprising a back up member for said rack bar secured
to the inside of said web of said U-profile.

9. The combination set forth in claim 8 and further
comprising a cover plate for said column member ex-
tending between said supporting prongs of said instru-
ment head.

10. The combination set forth in claim 9 wherein said
cover plate has an indentation seated on said back up

member between the latter and said rack bar.
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