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PLAY-ELIMINATING SETTING APPARATUS 

‘BACKGROUND OF THE INVENTION 
When the pointer, or diagram carrier, of a recording instru 

ment is driven by a motor, such as a spring motor through a 
gear train always in forward direction, the play of the gear 
train is ineffective. However, when the indicator or diagram 
carrier has to be set to a new position by manual operation, 
and when the setting is carried out in the same forward 
direction in which the indicator and diagram ‘carrier are 
driven, play is introduced into the gear train so that the follow 
ing indication under the control of the drive means is ‘not ac 
curate. This is a particularly disturbing if between the drive 
motor and the diagram carrier, a long gear train is provided 
consisting of many meshing gears. The problem is even more 
complicated if in addition tothe diagram carrier, or a roller 
for a diagram band, also a time-indicating pointer has to be 
driven. 
When by setting'in the forward direction, substantial play is 

introduced into the long gear train, time errors up to 10 
minutes may occur in the indication. Consequently, after a 
setting in the forward direction, it is necessary to eliminate the 
play, and only then can the diagram carrier or indicating 
pointer be driven again from the drive means. Particularly if 
the play in the gear train branch connecting the drive means 
with the diagram carrier, and in the gear train branch connect 
ing the drive means with the indicating pointer, is different, 
synchronism between the pointer indication and the graphical 
recording on the diagram carrier is not assured. 
The US. Pat. No. 3,105,731 discloses a setting apparatus 

for interconnected indicators in which the play introduced by 
forward setting is eliminated by a biasing means which in 
cludes a spring housing meshing with the gear of the gear 
train, and a spiral spring sliding on an inner surface of the 
spring housing. During rotation of the spring housing with the 
gear train in the forward direction, the spring is tensioned, and 
after the setting has introduced play into the gear train, all 
gears of the gear train are turned by the spring and spring 
housing in the opposite direction so that the play is eliminated. 

~ The arrangement has the disadvantage that, if the indicating 
pointer is set in a rearward direction, the spring housing is 
turned rearward with the spring which is untensioned so that 
the spring device is no longer effective to eliminate the play 
from the gear train after a repeated setting in the forward 
direction. To overcome this disadvantage, the US. Pat. No. 
3,105,73l provides a setting control means which permits a 
rearward setting for an angle of substantially 60°, correspond 
ing to 2 hours of the indication by the pointer. After the angu 
lar displacement of 60°, further turning is blocked by a pro 
jecting portion of an interrupted gear. If the users of the 
device do not understand the technical reason for the arrange 
ment, they always try to set the device rearward, and to over 
come the lock which causes damage to the apparatus. 
Generally, a user has the tendency to set the device rearward 
if this can be accomplished by turning over an angle of less 
then l80°, since if the angle is greater, setting in the forward 
direction requires turning of the device through a smaller 
angle of less then 180“. 

SUMMARY OF THE INVENTION 

It is one object of the invention to overcome the disad 
vantages of the device disclosed in the U.S. Pat. No. 
3,l05,73 l , and to provide an apparatus which can not only be 
set in forward direction, but also in rearward direction for a 
sufficiently great angle permitted reasonable rearward setting 
without completely untensioning the biasing device by which 
play is eliminated after forward setting. 
Another object of the invention is to provide a play 

eliminating setting apparatus of the above-described type, 
which can be set in rearward direction an angle of almost 
360“. 
Another object of the invention is to connect the gear train 

by lost-motion means with blocking means so that rearward 
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setting of the indicating pointer or diagram carrier for an angle 
of almost 360° is possible before the blocking means becomes 
effective. 
With these objects in view, an embodiment of the invention 

comprises rotary means, such as a diagram carrier support and 
a pointer indicating time, a gear train driven by drive means . 
and rotating the rotary means always in the same forward. 
direction; setting means connectedwith a rotary means for 
turning the same in the forward direction, and also in rearward 
direction, whereby play is introduced'into the gear train dur 
ing setting of the rotary means in the forward‘ direction only; 
biasing means, preferably including a spring housing and a 
spiral spring frictionally connected with the spring housing, 
operatively connected, preferably by a gear on, the housing, 
with the gear train so as to be loaded during rotation of the ro 
tary means in the forward direction and being gradually unten 
sioned during rearward setting; one-way blocking, means‘, 
preferably including a ratchet wheel and an escapement‘pawl, 
for blocking rotation of the gear train with'the rotary ‘means 
only in the rearward direction; and lost-motion means 
between the blocking means and the gear train, and preferably‘ 
including a pin and a slot, permitting rearward setting’ of the 
rotary means with the gear train for a predetermined angle, 
preferably almost 360", before the blocking means blocks the 
gear train and thereby the setting means so that complete un 
tensioning of the biasing means by continued rearward setting 
is prevented. 

Preferably, the pin is secured to the spring housing and pro} 
30 jects into a part-circular slot in the ratchet wheel. 

The novel features which are considered as characteristic 
for the invention are set forth in particular in the ‘appended 
claims. The invention itself, however, both as to its construc 
tion and its method of operation, together with additional ob 

35 jects and advantages thereof, will be best understood from the 
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following description of speci?c embodiments when read in 
connection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a fragmentary side view, partially in section, illus 
trating an apparatus in accordance with the invention; _ 

FIG. 2 is a fragmentary perspective view, illustrating'a 
blocking means combined with a'lost-motion device used in 
the apparatus of FIG. I; and " ~ - , 

FIG. 3 is a cross-sectional view taken on'line A-A in FIG. 
1, and illustrating the biasing means by which play is 
eliminated. ' 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The apparatus is disclosed as embodied in a tachograph in 
which the driving clockwork for a diagram carrier support is 
mounted in a pivoted lid or cover on whose inner face, the dia 
gram carrier support is arranged, while the outer face has a 
transparent cover behind which pointers indicate the time and 
speed measured by the tachograph. However, it will be un 
derstood that the apparatus of the invention can be applied to 
any type of driving mechanism for diagram carriers or poin 
ters, or for a transporting wheel transporting a record carrier 
tape or band. 

Behind a ?xed cover plate 1, the gear mechanism is 
mounted between two thin supporting plates 2 and 3. The 
drive means include an electronic pulse generator, or a regu 
lated electric motor of constant rotary speed, or a spring 
motor with a regulating escapement mechanism, not shown. 
Any of these drive motors can be used for driving the coupling 
part 4 shown in FIG. 1 which is fixedly secured to a shaft 5 
whose ends are mounted in bearings of walls 2 and 3, as are 
the ends of all other shafts which will be described hereinafter. 
A pinion 6 is secured to part 4, and meshes with a gear 7 
mounted on a shaft 8 which further carries a gear 9 meshing 
with a gear 10 which is mounted on a shaft 11. Shaft I l carries 
the pinion 12 which meshes with gear 13, which is secured to 
shaft 14 and connected by a friction coupling 15 on the one 
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hand with a gear 16 and'on the other hand with a gear 17. 
Gears 16 and 17 are the first gears of two branched gear 
trains. Gear 16 serves for driving the diagram carrier support 
18 through the meshing gears 19, 20, and 21, while gear 17 
drives through meshing. gears 22, 23 the minute pointer 23b 
and through gears 24, 25 an hour pointer 25b, respectively 
mounted on the hollow shaft 230 and 25a. The pointers, not 
shown, move over a dial 26 which indicates the hours and 
minutes. ‘ 

Setting means are provided and include a knurled knob 30 
secured to a pinion 29 meshing with a gear 28 which meshes 
with another setting gear 27 meshing with gear 23 for setting. 
the minute pointer which is followed by the hour pointer. 

Since diagram’ carrier support 18 is connected by gears 21, 
20, l9, l6, 17, 22 with gear 23, the diagram carrier support 18 
is set together with the minute pointer, but of course at a dif 
ferent speed since the diagram carrier support 18 turns one 
revolution in 24 hours, and rotates at half the speed of the 
hour pointer. . 

, When the pointers are set by the setting means 27 to 30 i 
the forward direction, to an exact time, play is introduced into 
the gear train between gear 23 and pinion 6, but since gears 17 
and 16 are also connected by shaft 14, also into the branch 
gear train l6, 19, .20, 21. Consequently after setting of the 
pointers and diagram carrier in forward direction, it is neces 
sary to eliminate the play in the gear train before the diagram 
carrier support 18 and the pointers are driven from the drive 
means 4. ' 

Gear 21 which is connected with the diagram carrier sup 
port 18, meshes with a biasing gear 33 provided on the outside 
of a cylindrical spring housing 31 which is best seen in FIGS. 2 
and 3. As particularly shown in FIG. 3, the spring housing 31 is 
a wheel and has an outer wall 34 provided on the outside with 
the gear teeth 33, and on the inside with a smooth cylindrical 

' surface on which the end portion 36 of a spiral spring 35 
slidingly rests. The inner end of spring 35 is secured to a ?xed 
shaft 32 which has a ?at portions for securing the end of the 
spring. Fixed shaft 32 is fixedly secured to the walls 2 and 3. 
Gear 21, which drives the diagram carrier support 18, meshes 
with biasing gear 33 and also drives the spring housing 31 in a 
forward direction corresponding to the forward movement of 
the pointers and diagram carrier. The phrase “forward 
direction" is used in this application to denote a direction of 
rotation causing forward movements of the pointer and dia 
gram carrier irrespective of whether individual rotary mem 
bers rotate in clockwise or counterclockwise direction. 

Before the biasing means shown in FIG. 3 is assembled with 
the other parts, the spiral spring 35 is in the position of FIG. 3. 
When the apparatuls is assembled, and the drive means drive 
by a first gear train branch starting with gear 16 the diagram 
carrier support 18, the spring housing 33 is driven by gear 21 
in counterclockwise direction, as indicated by the arrow B, so 
that the spring is tensioned while the outer end 36 remains in 
frictional engagement at the original face portion of the inner 
surface of wall 34. In other words, when the spring housing 31 
turns in clockwise direction, the end portion 36 of spring 35 
turns the same angle in clockwise direction so that the spring 
is tensioned. However, at a'predetermined tension of spring 
35, the spring is not further tensioned, and the end portion 36 
begins to slide on the inner surface of the spring housing which 
continues its rotation. In this manner, spring 35 is tensioned, 
and is capableof turning the diagram carrier support 18, and 
the shaft portions 23a, 25a with the pointers through gears 33, 
21, 20, 19, 16, 17, 22, 23, 24, and 25 in the opposite direction 
than during driving by the drive means so that no play is left in 
the gear train between the drive means 4 and record‘ carrier 
support 18 and the pointers, not shown. In other words, the 
tension of spring 35 is opposite to the forward direction of 
rotation which is indicated by the arrows C in FIG. 2 which 
shows the gear 21 meshing with the gear 33 of the spring hous 
ing 31. 
The pin 37 is secured to the top wall of the spring housing 

31 and projects into an almost circular .slot 38 in a ratchet 
wheel 39. v ' 
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4 
It is also possible to reverse the arrangement and to secure 

the pin to the ratchet wheel 39, while providing the slot 38 in 
the spring housing 31. Slot 38 and pin'37 constitute a lost-mo 
tion means connecting the spring housing 31 with the ratchet 
wheel 39. Slot 38 has the form of a part-circular groove on the 
inner face of the top wall of spring housing 31, and extends al 
most over 360°. Ratchet wheel and spring housing 31 with the 
biasing gear 33 are both mounted for rotation on the stationa~ 
ry shaft 32 to which the inner end of spring 35 is secured. A 
stationary journal 41 on wall 2 supports an escapement pawl 
42 with two teeth 43 and 44 for angular movement, which 
controls turning movement of ratchet wheel 39, and permits 
the ratchet wheel to turn only in the forward direction in 
dicated by the arrow B. During movement in this forward 
direction, the flat backs of the ratchet teeth slide under the 
pawl portion 43 and turn pawl 42 to a position in which pawl 
portion 44 engages the ratchet teeth. Turning of the ratchet 
wheel 39 in the rearward direction indicated by the arrow C is 
not possible since the steep ?anks of the ratchet teeth engage 
portion 44 of pawl 42. However, spring housing 31 can turn al— 
most -—360° in the rearward direction indicated by the arrow 
C since the pin 37 moves in the slot 38 until blocked by the 
end of the slot which constitutes an abutment. _ 
When the apparatus is assembled with the spring housing 31 

and spring 35, pin 37 is located in slot 38 in the position‘illus 
trated in FIG. 2, and the assembly is carried out in such a 
manner that spring 35 is already substantially pretensioned so 
that the tension of spring 35 is sufficient to turn the gears of 
the gear train to a position eliminating the play between the 
drive means and the pointers and record carrier support 18. 

While theapparatus is driven by the drive means, and the 
gears of the gear train and the diagram carrier support 18 and 
the pointers rotate in forward direction, the spring housing 
turns in a direction B. As can be best seen in FIG. 3, this will 
result in further tensioning of spring 35. The ratchet wheel 39 
of the one-way blocking means 39, 42, 43, 44 does not turn at 
?rst in the clockwise direction of the arrow B, since pin turn 
ing in the slot 38 of ratchet wheel 39 moves from one end of 
the slot to the other until abutting the end of the slot in a posi! 
tion which is not shown. From now on, the spring housing 31 is 
coupled by'the lost-motion means 37, 38 with the blocking 
ratchet wheel 39, and the same turns also in the direction B 
with pawl 42 performing an oscillating movement since pawl 
42 is displaced by each tooth of the blocking wheel 39. 
The driving of the diagram carrying support 18 in the for 

ward direction of the arrow B will not in?uence the position of 
the pin 37 at the end of the slot 38, and the pin remains in the 
end position at the end of the slot opposite to the end at which 
pin 37 is shown in FIG. 2. During setting of the pointers, not 
shown, on shaft portions 25a and 23a, by the setting means 27 
to 30 acting on gear 23, in forward direction, the spring hous 
ing 31 with gear 33, and the blocking ratchet wheel 39 remain 
in the same coupled position. After termination of the setting 
operation, the tension of spiral spring 35 acts on spring hous 
ing 31 and biasing gear 33 on gear 21, and consequently on all 
gears between gear 21 and the diagram carrier support 18 and 
shaft portions 231:, 25a, to turn in the rearward direction of 
the arrow C so that the play introduced into the gear train by 
the setting operation is eliminated so that the diagram carrier 
support 18 and the pointers can be driven from the drive 
means 4 without play. 
During this operation of the biasing means 31, 33, 35, 32, 

pin 37 moves a small distance corresponding to the play in the 
gear train in slot 38 while blocking wheel 39 is locked by pawl 
end portion 44 of pawl 42. 

During setting in the opposite rearward direction, no play is 
introduced into the gear train. Gear 21 and thereby biasing 
gear 33 are driven by the setting means in the rearward 
direction C, while pin 37 of the lost-motion means 37, 38, 
travels from the end position in which it was before, to the end 
position shown in FIG. 2, while pawl 42 blocks the blocking 
ratchet wheel 39. When pin 37 arrives at the abutment formed 
by the end of slot 38 in the position of FIG. 2, it is not possible 
to turn the setting means and particularly knob 30 further in 
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the rearward'direction, and the setting means is blocked since 
gear 21, gear 33, and spring housing 31'are blocked since they 
are coupled to the one~way blocking means ‘42, 39 by the lost 
motion device 37, 38. 
The turning movement of the spring housing 33 for almost 

one revolution in the rearward direction has slightly unten 
sioned the'spring but sufficient force. is accumulated in the 
spring so that, if the rearward setting is directly followed a per 
haps short forward setting, play is again introduced into the 
gear train, the spring 37 and spring housing 33 can again 
eliminate the play, as described above following a forward 
‘setting operation. _ 1 

The transmission ratio between the gear 21 and the spring 
housing 31 .with gear 33 is so selected that the diagram carrier 
support can be set almost one complete revolution in the rear 
ward direction, which means that the pointers can be turned 
almost two complete revolutions, since the ratio between the 
diagram carrier support 18 and the hour pointer is 2:1. This 
situation will practically never occur, since it is customary to 
set pointers in such a manner that the shortest angular dis 
placement is used. For example, it will be preferred to turn the 
pointer in forward direction to the indication 5 o'clock which 
is less than 180°, to turning the pointer in the rearward 
direction to the position which requires turning of more than 
180°. However, the apparatus of the invention permits a rear 
ward turning through almost one complete revolution before 
the setting means is blocked, and that is suf?cient to assure a 
foolproof operation. 
From the above description it will become apparent that the 

present invention provides an apparatus which permits setting 
in forward and rearward direction, without completely ex 
hausting the spring force required for eliminating play in 

- troduced into the gear train during a setting operation. 
It will be understood that each of the elements described 

above, or two or more together, may also find a useful applica 
_ tion in other types of play-eliminating setting apparatus, dif 
fering from the types described above. 
While the invention has been illustrated and described as 

embodied inv a setting apparatus for clock pointers and dia 
gram carriers eliminating play in the drive gear train and per 
rnitting limited- setting in rearward direction, it is not intended 
to be limited to the details shown, since various modi?cations 
and structural changes may be made without departing in any 
way from the spirit of the present invention. 
Without further analysis, the foregoing will so fully reveal 

the gist of the present invention that others can by applying 
current knowledge readily adapt it for various applications 
without omitting features that, from the standpoint of prior 
art, fairly constitute essential characteristics of the generic or 
speci?c aspects of this invention and, therefore,v such adapta 
tions should and are intended to be comprehended within the 
meaning and range of equivalence of the following claims. 
What is claimed as new and desired to be protected by Let-v 

tera Patent is set forth in the appended claims. 
We claim: ' 
l. Play-eliminating setting ‘apparatus, comprising drive 

‘ means; rotary means; a gear train connecting said drive means 
with said rotary means for turning the same always in the same 
forward direction so that no play is e?'ective in said forward 
direction; setting means connected with said rotary means for 
turning the same in said forward direction, and also in rear 
ward direction whereby play is introduced into said gear train 
during setting of said rotary means in said forward direction 
only; rotary biasing means operatively connected with said 
gear train so as to be loaded during rotation of said rotary 
means in said forward direction and being gradually unten 
sioned during rearward setting; one-way blocking means for 
blocking rotation only in said rearward direction; and lost-mo 
tion means between said blocking means and said biasing 

10 

25 

30 

35 

40 

50 

55 

60 

65 

70 

6 
means and including a stop and abutment means for the same 
permitting rearward setting of said rotary means with said gear 
train and biasing means for a predetermined angle before said 
blocking means blocks said biasing means and thereby said 
gear train and said setting means so that complete untension 
ing of said biasing means by continued rearward setting is 
prevented. 

2. Apparatus as claimed in claim 1 wherein said one-way 
blocking means include a rotary ratchet wheel, and an escape 
ment pawl cooperating with said ratchet wheel. 

3. Apparatus as claimed in claim 1 wherein said lost-motion 
means includes a part-circular slot, wherein the ends of said 
slot are said abutment means, and are spaced from each other 
an angle of at least 180“; and wherein said stop is a pin located 
in said slot. 

4. Apparatus as claimed in claim 3 wherein said part-circu 
lar slot extends through an angle of almost 360°. 

5. Apparatus as claimed in claim 1 wherein said one-way 
blocking means include a rotary ratchet wheel, and an escape 
ment pawl cooperating with said ratchet wheel and blocking 
movement of the same only in said rearward direction; 
wherein said ratchet wheel is formed with a part-circular slot 
having ends forming said abutment means; wherein said stop is 
a pin in said slot; and wherein said biasing means include a 
biasing gear meshing with said gear train and carrying said pin. 

6. Apparatus as claimed in claim 1 wherein said biasing 
means include a rotary spring housing wheel having an outer 
biasing gear meshing with said gear train and an inner friction 
surface, and a spiral spring in said spring housing wheel having 
an inner ?xed end and an outer end slidingly engaging said 
friction surface so that said spiral spring is tensioned during 
rotation of said gear train and of said rotary means with said 
spring housing wheel in said forward direction, and unten 
sioned during rotation in said rearward direction; and wherein 
said lost-motion means connects said spring housing wheel 
and biasing gear with said one-way blocking means. 

7. Apparatus as claimed in claim 6 wherein the transmission 
ratio between said biasing gear and said gear train is selected 
so that said rotary means makes almost one revolution in said 
rearward direction before said lost-motion means moves to an 
end position in which said blocking means blocks rotation of 
said spring housing wheel in said rearward direction. 

8. Apparatus as claimed in claim 6 wherein said blocking 
means includes a rotary ratchet wheel, and an cscapement 
pawl cooperating with said ratchet wheel and blocking move 
ment of the same only in said rearward direction; comprising a 
shaft supporting said spring housing wheel, biasing gear, and 
ratchet wheel for rotation about a common axis, and being 
secured to said spiral spring; and wherein said lost-motion 
means include a part-circular slot in one of said wheels con 
centric with the axis of said shaft and having said abutment 
means, said stop being a pin secured to the other of said 
wheels and coupling in one end position at one end of said slot 
said wheels for turning movement so that rearward rotation of 
said other wheel is blocked in said end position. 

9. Apparatus as claimed in claim 8 wherein said one wheel is 
said ratchet wheel and is formed with said slot; wherein said 
other wheel is said spring housing wheel; and wherein said slot 
extends in said ratchet wheel over an arc greater than 180° 
and less than 360°. ' 

10. Apparatus as claimed in claim 6 wherein said rotary 
means include a rotary diagram carrier and a rotary pointer; 
wherein said gear train includes a ?rst branch gear train con 
necting said drive means with said diagram carrier, and a 
second branch; gear train connecting said drive means with 
said rotary pointer; wherein said setting means includes a 
setting gear meshing with said second branch gear train; and 
wherein said biasing gear meshes with said ?rst branch gear 
train. 

* * It i * 


