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To all, whom it may concern: 
Be it known that I, DUANE H. CHURCH, of 

Waltham, in the county of Middlesex and 
State of Massachusetts, have invented certain 
new and useful Improvements in Watch 
Movement Frames, of which the following is 
a specification. 
This invention relates to those portions of 

the frame of a watch movement which sup. 
port the arbors of the time mechanism, said 
portions including the upper and lower plates 
and the balance cock. The upper plate and 
the balance cock are constructed to bear upon 
a seat or surface on the lower plate, and are 
detachably secured to the latter by means of 
Screws. In assembling said parts, the proper 
relative positions are insured by means of 
steady pins, engaged with and projecting from 
One of the plates or parts, and entering sock 
ets in the other or opposite part, the steady 
pins being attached firmly to the part from 
which they project, and detachable from the 
Sockets in the other part, in order that the com 
ponent parts of the watch movement may 
be readily taken apart. Heretofore, the pro 
jecting parts of the steady pins have been 
cliyndrical, or of practically uniform diam 
eter throughout, the sockets which receive 
Said projecting parts being correspondingly 
shaped. Owing to the fact that the steady 
pins must fit closely in the sockets, in order 
to prevent any loose or independent motion 
of either part, it is a matter of some difficulty 
to separate the two plates or parts united by 
the steady pins, because, unless said plates 
are kept absolutely parallel with each other 
when they are being separated, one or more 
of the steady pins will bind on the socket, 
so that it not infrequently happens that the 
steady pins offer so much resistance to the 
separation of the parts that, in the effort to 
separate the parts, the delicate arbors are 
bent and sometimes broken. 
My invention has for its object to enable 

the steady-pin-connected parts of a watch 
movement frame to be separated without re 
sistance, so that the operator, after removing 
the connecting screws, can remove one plate 
from the other without the slightest resist 

5o ance, and without liability of breaking or in 
juring the arbors. 
To this end, the invention consists, first, in 

the combination with the arbor-supporting 
plates or parts, of steady pins, each of which 
is permanently connected with one of the 
plates, and has its projecting portion made of 
tapering form, its diameter decreasing from 
its inner to its outer end, and is inserted in a 
correspondingly tapered socket in the other 
plate, the tapering form of the steady pins 
and sockets enabling the plates to be sepa 
rated without resistance. 
The invention also consists in the combina 

tion of two arbor-supporting plates, one hav 
ing cylindrical sockets, and the other taper 
ing sockets, and steady pins, each having a 
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cylindrical section adapted to be secured by 
friction in one of the cylindrical sockets, its 
length being less than the depth of said socket, 
and a tapering section formed to enter and fit 
one of the tapering sockets, the arrangement 
being such that the cylindrical section of the 
steady pin may be driven into its socket fric 
tion-tight by pressure exerted upon the taper 
ing section by the tapering walls of the socket 
in the other plate; so that, when the two plates 
come to a bearing upon each other, the projec 
tion of the tapering sections of the steady 
pins will be regulated by the position of the 
tapering sockets, and thus an accurate and 
yet easy fit, of the tapering sections of the 
steady pins in their sockets will be insured, 
all of which I will now proceed to describe. 
Of the accompanying drawings, forming 

part of this specification: Figure i represents 
a plan view of the principal parts of the frame 
of a watch movement, including the lower 
plate, the upper plate and the balance cock, 
and showing also the balance wheel in place, 
without showing any of the other parts of the 
time mechanism. Fig. 2 represents an en 
larged section on line 2-2, Fig. 1. Fig. 3 rep 
resents a similar section, showing the two 
parts separated and the steady pin in the po 
sition it occupies before the parts are assem 
bled. Fig. 4 represents a perspective view of 
one of the steady pins. Fig. 5 represents a 
sectional view of a modification. 
The same letters of reference indicate the 

same parts in all the figures. 
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In the drawings: a represents the lower 
plate of a watch movement. 

b b' represent the sections of the upper 
plate; and c represents the balance cock. 
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As my invention relates only to the con 
nection of two parts of a watch movement 
frame, such as the lower plate and balance 
cock or the lower and the upper plates, by 
means of steady pins, I will refer in the fol 
lowing description only to the lower plate and 
the balance cock, as these parts sufficiently 
illustrate my invention, although it will be 
understood that the improvements hereinaf 
terpointed out are intended for use in connec 
tion with any two parts of a watch movement 
frame, which are provided with steady pins 
and sockets whereby their proper relative po 
sition is insured when the parts of the watch 
are being assembled. 

In carrying out my invention, I form in one 
of the parts, -such, for example, as the bal 
ance cock,--a cylindrical socket d, and insert 
in said socket a steady pin, having a cylin 
drical sectione and a tapering sectione'. The 
cylindrical section is preferably shorter than 
the depth of the cylindrical socket d, and 
Said section is formed so as to closely fit the 
socket, so that, when forced into the latter, 
the steady pin will be engaged with the plate 
or part c containing the socket d by friction, 
the engagement being sufficiently firm to coll 
stitute a practically rigid connection between 
the steady pin and the part c. The tapering 
Section e decreases in diameter from the cy 
lindrical section to the outer end of the tapered 
Section. In the other part or plate a, I form 
a corresponding number of tapered sockets 
e', having the same degree of taper as the sec 
tions e' of the steady pins, and formed to 
closely fit said sections. 

Prior to assembling the parts, I insert the 
cylindrical sectione of each steady pin partly 
into its Socket, leaving said cylindrical sec 
tion partly projecting, as shown in Fig. 3. I 
then insert the tapering sections of the steady 
pins into the sockets e' in the other plate or 
parta, and, by pressure suitably applied, force 
said plates together until each comes to a bear 
ing on the other. This operation causes the 
tapering walls of the sockets e to exert a suf 
ficient endwise pressure on the steady pins 
to force the cylindrical sections farther into 
their sockets, so that, when the parts or plates, 
a c come to a bearing on each other, the posi 
tion of the tapering sections of the steady 
pins will be determined by the position of the 
plate or part containing the tapering sockets. 
Hence there will be a uniform bearing of all 
the tapered sections of the steady pins upon 
the tapering sockets in which they are in 
serted, and therefore a uniformly close fit of 
the projecting portions of the steady pins in 
the sockets in which they are detachably 
inserted. 
The tapering form of the steady pins and 

sockets that receive them enables the parts 
or plates to be readily separated without re 
sistance from the steady pins and their sock 
ets. Hence, when the attaching screws s, 
which positively connect the two parts, are 
removed, the operator can readily separate 

the parts, without liability of injuring the 
arbors journaled therein. 
The described provision for determining 

the depth of insertion of the cylindrical por 
they are permanently connected by the bear 
ing of the other plate on the projecting por 
tions of the steady pins, prevents any in 
equality in the fit or bearing of the tapering 
portions of the steady pins, such as would be 
liable to exist if the steady pins were driven 
home by any other means than by pressure 
exerted on them through the plates with 
which the steady pins are engaged. 

I do not limit myself to the employment of 
tapered sockets in the plate a. In Fig. 5, I 
show an equivalent arrangement, in which 
the plate C is provided with a practically 
straight or cylindrical socket or orifice a', the 
diameter of which is slightly less than that 
of the cylindrical portion e of the steady pin. 
In this case the steady pin will be driven 
home by the bearing of one end of the socket 
a on the tapered portion of the pin, the re 
Sult being the same as if the socket a were 
tapered. The mouth of the socket a should 
be slightly reamed out or beveled, as at a, to 
prevent the formation of a sharp angle bear 
ing on the tapered portion of the steady pin. 

I claim 
1. In a watch movement frame, the combi 

nation with superimposed arbor-supporting 
plates such as the upper and lower plates or 
the lower plate and the balance cock, of 
steady pins, removably secured to one of said 
plates and projecting from the inner side 
thereof, the projecting portion of each pin 
being tapering and entering a Socket or ori 
fice in the other plate, whereby the plates may 
be readily separated without liability of in 
jury to the arbors, and attaching screws for 
holding the plates firmly assembled as set 
forth. 

2. In a watch movement frame, the combi 
nation of two superimposed arbor-supporting 
plates, such as the upper and lower plates or 
the lower plate and the balance cock, and 
steady pins, each having a cylindrical section 
adapted to be secured by friction in a socket 
in one plate, its length being less than the 
depth of said socket, and a tapering section 
formed to enter a socket or orifice in the 
other plate, the described difference between 
the length of the cylindrical section of the 
steady pin and the depth of the socket re 
ceiving it enabling the pin to be driven into 
said socket by the bearing of the opposite 
plate on the tapering section of the pin, as 
set forth. 
In testimony whereof I have signed my 

name to this specification, in the presence of 
two subscribing witnesses, this 20th day of 
May, A. D. 1892. 

DUANE H. CHURCII. 
Witnesses: 

C. F. BROWN, 
A. D. HARRISON. 
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