
COMPLETE SPECIFICATION.                        Balance Bridge for
Horological Instruments        We, THE UNITED STATES TIMES   CORPORA-
called the balance staff bridge and its end     TION, a Corporation
organized under the  adjustment is often referred to as an end-     laws of
the State of Connecticut, United  shake adjustment.
45     States of America,  of Watetbury, Con-    Some of the inexpensive
balance staff  5 necticut, United States of America, do  bridges provide a
simple nut and screw     hereby declare the invention, for which we
arrangement.  These  arrangements  may     pray that a patent may be
granted to us, cause the watchmaker or watch repairer     and the method by
which it is to be per-  to injure one of the jewels by turning the 50
formed, to be particularly described in and  screw too far. In addition,
the screw may 10 by the following statement:-                be turned in
the course of using the watch       The present invention relates to a
horo-  by vibrations and shocks, causing the loss     logical instrument
and more particularly to  of the correct adjustment of the bridge.     an
adjustable balance bridge in a watch.    It has also been proposed to
provide 55       The timekeeping ability of a watch or  watch balance staff
bridges with a "posi- 15 other horological instrument is dependent  tive"
adjustment. In this type of adjust-     upon an oscillatory regulating
member. In  ment there is some mechanism to lock the     a watch, the
regulating member is usually  bridge in position after it has been
adjusted.     a balance wheel.  The balance wheel is  However, these
mechanisms have been 60     caused to oscillate by a mainspring or from
relatively expensive or difficult to manu- 20 power derived from an
electric battery. The  facture,     balance wheel is fixed to a staff which
It is the objective of the present inven-     pivots in the frame plates of
the watch  tion to provide a balance bridge which is     or in bridges
connected to the frame plates. adjustable; which is positively locked in 65
The balance wheel staff usually rotates in position after its adjustment;
which is rela- 25 jewelled bearings which provide a bearing tively
inexpensive; and which is relatively     surface for rotation and also
restrict axial   simple  for the  watchmaker or watch     motion of the
staff.                       repairer to adjust.       It is important that
these bearings be    In accordance with the resent invention, 70
axially adjusted. If the balance wheel staff  there is provided a
horologica1 instrument 30 has too much axial play, i.e., the staff is
having a regulating member mounted on a     free to move too far axially,
it may  cause staff, a frame member carrying a first pivot     escapement
failures and position errors in for the staff, and a bridge carrying a
second     the watch rate and may even injure a bear- pivot for said staff;
means to axially adjust 75     ing or the staff if the watch is subjected
at least one end of said bridge relative 35 to shocks. If the staff is held
too tightly,  to said frame plate, said adjustment means     it may not be
able to swing with a suffici-  including an eccentric member having an
ently large oscillation for good timekeeping  eccentric head positioned
between  said     and may waste power.                       bridge and
said frame member; said eccen- 80       For these reasons, it has been a
practice  tric member being rotatable to axially posi- 40 in watchmaking to
provide that one of the  tion said bridge, and a locking screw ad-
members carrying a balance staff jewel be  justably connecting said bridge
and said     axially adjustable. This member is often  frame member. 



2                                        1,126,000       The eccentric
member provides an ad- portion 13, so that it may be rotated, and
justable wedging action between the frame  a bottom  shank portion 14. The
bottom     plate and the bridge. The watchmaker, to  shank portion 14 fits
and pivots within a     adjust the bridge, turns the eccentric mem- round
hole 15 in the frame plate 1. The  5  ber until the correct axial
positioning is  head 11, as is shown by the dotted lines in 70
obtained, and then turns down the lock-  Figure 2, is eccentrically fixed
to the shank     ing screw to lock the bridge in position  portions 30 and
14. When the eccentric     against the eccentric head.               member
12 is rotated, more of its head       The invention will be further
described  portion 11 is brought either toward the 10 with reference to the
accompanying draw-  balance staff or away from  the balance 75     ings in
which: -                       staff. When the head 11 is rotated to its
Figure 1 is a side view of a first em-  extreme position toward the staff
(shown     bodiment of the present invention;      by dotted lines of
Figure 2) it acts against       Figure 2 is a top plan view of a por-
shoulder 10, in a wedge-like manner, and 15 tion of Figure 1 showing a
portion of the  axially raises the bridge 2 as far as it can  80     bridge
and frame plate enlarged;        be raised.       Figure 3 is a partial
side sectional view    A tightening screw 16 is positioned with-     taken
along line 3-3 of Figure 2;       in a cavity portion 21 of the balance
bridge       Figure 4 is a top plan view of a second  2. The screw 16 has a
head portion 22, a 20 embodiment of the present invention show-  slot 17
for turning, a shank having an  85     ing a portion of the bridge and
frame plate;  upper portion 18 having a smooth exterior     and
face and a lower portion 19 having exterior       Figure 5 is a partial
side sectional view  screw threads. The screw threads of the     taken
along line 5-5 of Figure 4.       lower portion 19 screw into the threads
of 25   The first embodiment of the present in- a hole 20 in the frame
plate 1. The screw  90     vention, shown in Figures 1 to 3, includes  16
may, alternatively, have other forms.     a frame plate 1 of a watch or
other horo- For example, a Pillips head may be used     logical instrument.
The frame plate 1 may  in place of slot 17. As another example,     itself
be a tongue or bridge member of the  the shank may be threaded with
exterior 30 main frame plate of the instrument, al- screw  threads for its
entire length, i.e., 95     though usually it is itself one of the main
both upper portion 18 and lower portion     frame plates of the instrument.
19.       A balance bridge 2 is positioned over the    After the  eccentric
member 12 has been     frame plate 1. The bridge 2 including a top  turned
so that the bridge 2 is axially ad- 35 jewel  bearing assembly 5 comprising
a  justed, the watchmaker tightens down screw 100     cylindrical bearing
jewel 5a for journaling  16 to retain the assembly in positive locked
and a cap jewel (end stone) 5b for thrust. position.     It is understood,
however, that the bear-   The embodiment shown in Figures 4 and     ings
for the staff may be of other construc-  5 is similar in many respects to
the em- 40  tions. A  balance wheel 3 is fixed on its  bodiment of Figures
1 to 3, and similar 105     staff 4 and is oscillated by a flat spiral
parts are numbered the same.     return spring 4a. The balance wheel is
either   In the embodiment of Figures 4 and 5     impulsed from a
mainspring (not shown)  the eccentric member 42 consists of a head     or
is itself part of an electrical motive sys- portion 41 having a slot 43 for
its turning. 45 tem including a battery (not shown). The  The head is
eccentrically fixed on a shank 110     oscillation of the balance wheel 3
provides portion 44 of the eccentric member 42     timekeeping regulation.
The staff 4 is posi-  The shank portion fits and pivots within     tioned
between  the top  bearing jewel a hole 45 in the frame plate 1. A bevelled
assembly 5 and a similar bottom  jewel shoulder 46 on the head 41 acts
against 50 assembly 9 within the frame plate 1.     shoulder 50 of bridge 2
to support and 115       A shoulder 10 of the bridge 2 is used  axially
space the bridge.     as a support member for one end of the
Modifications may be made in the pre-     bridge. The other end of the
bridge is fixed, sent invention within the scope of the sub-     in
conventional manner, with the adjustable  joined claims. For example, the
eccentric 55 end held in a cantilevered fashion. As an  member may  be
constructed with a top 120     alternative, the other end may be free and
shank portion 30, as in Figures 1 to 3,     the adjustable end may hald the
bridge  and without the bottom shank portion 14     in a cantilevered
manner. The bridge is  which fits in hole 15. As another example, 



free to move axially due to its inherent instead of one end of the bridge
being 60 flexibility and the manner it is held at one  fixed and the other
adjustable, both ends 125     end by means of the adjustment mechanism  may
be adjustable utilising the adjusting     of the present invention. The
shoulder 10  mechanism  of the present invention.     rests against the
head 11 of an eccentric     member 12. The eccentric member 12 has    WHAT
WE CLAIM  IS:- 65 a top shank portion 30 having a slotted    1. A
horological instrument having a           2
1,126,000        The eccentric member provides an ad-  portion 13, so that
it may be rotated, and     justable wedging action between the frame  a
bottom  shank portion 14. The bottom     plate and the bridge. The
watchmaker, to  shank portion 14 fits and pivots within a     adjust the
bridge, turns the eccentric mem-  round hole 15 in the frame plate 1. The 5
her until the correct axial positioning is  head 11, as is shown by the
dotted lines in  70     obtained, and then turns down the lock-  Figure 2,
is eccentrically fixed to the shank     ing screw to lock the bridge in
position  portions 30 and 14. When the eccentric     against the eccentric
head.                member 12 is rotated, more of its head       The
invention will be further described  portion 11 is brought either toward
the 10 with reference to the accompanying draw-  balance staff or away from
the balance 75     ings, in which: -                          staff. When
the head 11 is rotated to its       Figure 1 is a side view of a first em-
extreme position toward the staff (shown     bodiment of the present
invention;      by dotted lines of Figure 2) it acts against       Figure 2
is a top plan view of a por-  shoulder 10, in a wedge-like manner, and 15
tion of Figure 1 showing a portion of the  axially raises the bridge 2 as
far as it can  80     bridge and frame plate enlarged;        be raised.
Figure 3 is a partial side sectional view    A tightening screw 16 is
positioned with-     taken along line 3-3 of Figure 2;       in a cavity
portion 21 of the balance bridge       Figure 4 is a top plan view of a
second  2. The screw 16 has a head portion 22, a 20 embodiment of the
present invention show-  slot 17 for turning, a shank having an  85     ing
a portion of the bridge and frame plate;  upper portion 18 having a smooth
exterior     and                                        face and a lower
portion 19 having exterior       Figure 5 is a partial side sectional view
screw threads. The screw threads of the     taken along line 5-5 of Figure
4.       lower portion 19 screw into the threads of 25   The first
embodiment of the present in- a hole 20 in the frame plate 1. The screw  90
vention, shown in Figures 1 to 3, includes  16 may, alternatively, have
other forms.     a frame plate 1 of a watch or other horo- For example, a
Pillips head may be used     logical instrument. The frame plate 1 may  in
place of slot 17. As another example,     itself be a tongue or bridge
member of the  the shank may be threaded with exterior 30 main frame plate
of the instrument, al-  screw  threads for its entire length, i.e., 95
though usually it is itself one of the main  both upper portion 18 and
lower portion     frame plates of the instrument.         19.       A
balance bridge 2 is positioned over the    After the eccentric member 12
has been     frame plate 1. The bridge 2 including a top  turned so that
the bridge 2 is axially ad- 35 jewel bearing assembly 5 comprising a
justed, the watchmaker tightens down screw 100     cylindrical bearing
jewel 5a for journaling  16 to retain the assembly in positive locked
and a cap jewel (end stone) 5b for thrust. position.     It is understood,
however, that the bear-    The embodiment shown in Figures 4 and     ings
for the staff may be of other construc-  5 is similar in many respects to
the em- 40 tions. A balance wheel 3 is fixed on its  bodiment of Figures 1
to 3, and similar 105     staff 4 and is oscillated by a flat spiral parts
are numbered the same.     return spring 4a. The balance wheel is either
In the embodiment of Figures 4 and 5     impulsed from a mainspring (not
shown)  the eccentric member 42 consists of a head     or is itself part of
an electrical motive sys- portion 41 having a slot 43 for its turning. 45
tem including a battery (not shown). The  The head is eccentrically fixed
on a shank 110     oscillation of the balance wheel 3 provides  portion 44
of the eccentric member 42.     timekeeping regulation. The staff 4 is
posi-  The shank portion fits and pivots within 



tioned  between  the  top  bearing jewel  a hole 45 in the frame plate 1. A
bevelled     assembly 5 and a similar bottom  jewel shoulder 46 on the head
41 acts against 50 assembly 9 within the frame plate 1.     shoulder 50 of
bridge 2 to support and 115       A shoulder 10 of the bridge 2 is used
axially space the bridge.     as a support member for one end of the
Modifications may be made in the pre-     bridge. The other end of the
bridge is fixed, sent invention within the scope of the sub-     in
conventional manner, with the adjustable  joined claims. For example. the
eccentric 55 end held in a cantilevered fashion. As an  member may be
constructed with a top 120     alternative, the other end may be free and
shank portion 30, as in Figures 1 to 3.     the adjustable end may hald the
bridge  and without the bottom shank portion 14     in a cantilevered
manner. The bridge is  which fits in hole 15. As another example,     free
to move axially due to its inherent instead of one end of the bridge being
60 flexibility and the manner it is held at one  fixed and the other
adjustable, both ends 125     end by means of the adjustment mechanism  may
be adjustable utilising the adjusting     of the present invention. The
shoulder 10  mechanism  of the present invention.     rests against the
head 11 of an eccentric     member 12. The eccentric member 12 has    WHAT
WE CLAIM IS: - 65 a top shank portion 30 having a slotted    1. A
horological instrument having a
1,126,000                3       regulating member mounted on a staff, a a
top slot whereby the eccentric member frame member carrying a first pivot
for  may be rotated       the staff, and a bridge carrying a second    6. A
horological instrument according  35 pivot for said staff; means to axially
ad-  to any one of the preceding claims, wherein    5  just at least one
end of said bridge relative  the locking screw consists of a screw hav-
to said frame plate, said adjustment means  ing a slotted head, a shank
integral with       including an eccentric member having an  said head and
having a top smooth exterior       eccentric head  positioned  between
said  portion and a screw threaded bottom por- 40       bridge and said
frame member; said eccen-  tion.   10 tric member being rotatable to
axially posi-  7. A  horological instrument according       tion said
bridge, and a locking screw adjust-  to Claim  6, wherein said screw head
fits       ably connecting said bridge and said frame  within a cavity in
the bridge, said top por-       member.
tion of the shank rotates in a hole in said  45         2. A  horological
instrument according  bridge, and said lower portion is threaded   15  to
Claim 1 wherein said eccentric member  into threads in a hole in said frame
mem-       includes a shank portion to which said  ber.       eccentric
head is eccentrically fixed, and   8. A  horological instrument according
there is a hole in said frame member with.  to any one of Claims 1 to 5,
wherein  50       in which said shank portion is rotatably  the locking
screw consists of a screw hav-   20  received.
ing a shank and a head, said shank being                   threaded for
substantially its entire length.         3. A  horological instrument
according    9  A  horological instrument according       to Claim 2
wherein the eccentric head is  to any one of the preceding claims, wherein
55       slotted so that the eccentric member may  said regulating member
is a balance wheel       be rotated.                               and the
instrument is a watch.   25   4. A  horological instrument according    10.
A  horological instrument substan-       to Claim 1 wherein said eccentric
member  tially as hereinbefore described with refer.       includes a shank
portion to which said  ence to Figures 1 to 3 or Figures 4 and 5  60
eccentric head is eccentrically fixed, and  of the accompanying drawings.
there is a hole in said bridge within which   STEVENS, LANGNER, PARRY   30
said shank portion is rotatably received.              & ROLLINSON,
5. A  horological instrument according           Chartered Patent Agents,
to Claim 4 wherein the shank portion has          Agents for the
Applicants.                Printed for Her Majesty's Stationery Office by
Burgess & Son (Abingdon), Ltd.-1968.                    Published at The
Patent Office, 25 Southampton Buildings, London, W.C.2,
from which copies may be obtained.    


