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This invention is for a marking device for printing on 
non-planar surfaces, particularly spherical or substan 
tially spherical surfaces which are either convex or con 
cave. 

The invention is particularly applicable to the applica 
tion of a marking to 'either the exterior or interior of 
glass bulbs such as the glass blanks used in the manu 
facture of incandescent lamp bulbs, electron tubes and the 
like, but it is applicable to other spherical or generally 
spherical surfaces. By way of illustration and not as lim 
iting the invention, it may herein be described in connec 
tion with marking glass envelopes as above mentioned. 

In commercial practice, it is desirable to print a trade 
mark and/ or other indicia on the end of glass bulbs,‘ either 
inside or outside, with‘ an ink that is subsequently ?red in 
the process of degassing and ?nishing the lamp ‘bulb or 
other article. A rubber marking die is used because it can 
press against the glass and m'eld without likelihood of 
breaking the glass. Such a die must have a generally ?at 
or planar surface so that when it is contacted with an ink 
ing roll, the faces of all of the characters, being in a plane, 
will be equally inked. Heretofore the printing element has 
had a cushion backing through which it is pressed against 
the glass, and by which it is mounted on an operating 
stem. However, when this die is then brought against the 
outside end of an electric lamp bulb, and pressed against 
it to make an impression on the bulb, the die ?rst makes 
contact with the glass at one point. Then as the marking 
die is pressed down, there is a tendency for the marking 
characters at the center of the die to squash down and 
as pressure continues for the die to stretch, pulling the 
surrounding characters already contacting the glass away 
from the center. Both the squashing of the characters 
and the sliding tend to smear the ink, and produce print 
ing that is not sharp in outline. 
According to the present invention, the central area of 

the printing die is likewise made of rubber, but there is a 
cavity at the back of the central area and it is attached to 
the rod which moves it into printing contact with the glass 
only at or near its periphery in such manner that it can be 
forced into a concave, or convex, shape without the same 
stretching or squashing action, and therefore it prints 
much more sharply and evenly and without noticeable 
blurring. 
The invention therefore has for its object to provide a 

marking die of improved construction for printing on 
spherically curved surfaces. 
The invention may be more fully understood by refer 

ence to the accompanying drawings in which: 
FIG. 1 is a side elevation of a marking die embodying 

the invention and operating stem on which it is mounted; 
FIG. 2 is a vertical section through FIG. 1; 
FIG‘. 3 is an enlarged schematic view showing the de 

formation of the marking element during printing; and 
FIG. 4 is a view similar to FIG. 1 with a smaller die. 
Referring ?rst to FIGS. 1 and 2, the numeral 2 desig 

nates the steel rod or stem which is commonly used in 
marking machines of the type used for this purpose for 
moving the die away from the marking position to an ink 
ing position and then to the printing position. Sometimes 
this rod is upright, as shown; in other machines it may be 
above the work piece and move down to engage the Work, 
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and it may be horizontally movable. As here shown, it has 
an annular rib 3 spaced from its die mounting end. 
The die, designated generally as '4, has a cylindrical 

deformable elastic rubber body portion 5 in which is an 
axial opening 6 to ?t snugly about the rod 2 and with an 
annular recess molded therein to receive the collar or 
rib 3. 
At the top of the cylindrical body portion is a spherical 

notch 7 that undercuts the top disk portion v8 on which 
the printing characters 8a are formed in'relief. Inside the 
body there is a cavity 9 of larger diameter than the’ rod 

' so that the disk portion 8 is supported on the body only by 
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- end face of the stem to an open port 12 below the body of . 
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the relatively thin annular cavity wall or neck 10. The 
marking disk portion extends at its periphery beyond this 
neck while the central area of the disk spans the cavity 9. 

There is an air passage 11 extending axially from the 

the printing die. The rib 3 is so positioned that in opera 
tion the end of the stem 2 may never contact the inner 
face of the disk portion 8., 
As shown in FIGS. 1 and 2, the surface of the disk, ex-; 

cept for its type, which are of uniform height, and hence 
are also in a plane, is ?at so that all of the type will be 
inked when the inking, roll commonly provided in these 
machines passes across the type surface. 

In FIG. 3 the parts are inverted with respect to FIGS. 
1 and 2. When the disk is pressed against the convex sur 
face A to be marked, the center of the disk, being unsup; 
ported, bow inwardly, tending to de?ect the periphery - 
toward the object A, somewhat in a cantilever fashion, 
with the compressive forces being transmitted through the 
neck and tending to slightly contact the diameter of the 
neck. This action, with the edges of the disk unsupported, 
gives a clean, sharp impression. Air in the cavity is vented 
through the passage 11 and port 12 to the atmosphere. 
As the rod moves away from the piece A upon com 

pletion of the marking, the disk portion springs back 
. to its normal ?at form and air ?ows in the reverse di 
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rection to prevent any vacuum in the cavity that would 
tend to keep it from ?attening out. 

In printing on a concave surface, the peripheral edges 
of the disk ?rst contact the work piece, creating a force 
tending to how the center out away from the end of the 
rod and into a convex contour, the neck connecting the 
disk and body, then ?exing outwardly to a slight extent. 
For very small marking devices, the structure shown 

in FIG. 4 is preferable. Here the mounting stem or rod 
is the same as in FIGS. 1 and 2, ‘and corresponding ref 
erence numerals are applied thereto. 
The body of the printing is generally similar to that 

shown in FIG. 1, being made of an elastic rubber or rub 
berous material, with a cylindrical main body portion 15 
with an axial passage to ?t on the stem 2, but the lower 
end of the body seats against the rib 3 of the stem in 
stead of enveloping it, as in FIGS. 1 and 2. The passage 
for the stem extends upwardly above the end of the 
stem when the body is seated on the rib and thereby 
provides a cavity 16 under the flat disk portion 17 that 
carries the marking indicia 17'. The disk portion is at 
tached to the body by a thinner annular wall portion or 
neck 18 of reduced diameter, providing the undercut 
peripheral notch 19. ' 
The whole device shown in FIG. 4 is not only shorter, 

but of overall smaller diameter than the one shown in 
FIGS. 1 and 2 so that when it is used for marking the 
inside of a glass article, it can be entered through a neck 
or passage of smaller diameter. The ?exing in printing, 
however, occurs on the same fashion; the “breathing,” 
i.e., the expulsion and intaking of air, is the same, and 
the two forms may be interchangeably usable on the 
same machine. 
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The provision with this die of a stem with an annular 
rib 3 spaced from the die-c-arrying endis important for 
preventing endwise movement of the die body on the rod 
under pressure of printing to keep the end face of the 
rod spaced below the type-carrying disk a s'uf?cient dis~ 
tance to prevent the inner face of the disk from contacting 
the end of the stem, as otherwise the cavity inside the 
printing element would be ineffective. It will be under 
stood that the terms spherical or generally spherically 
curved convex surfaces as used herein include rounded 
surfaces such as in rods, ?ourescent bulbs and the like. 
While I have shown and described certain preferred 

embodiments of my invention, various changes and modi 
?cations may be made in the construction within the con 
templation of my invention and under the scope of the 
following claims. 

I claim: 
1. In a device for printing on spherically-curved convex 

and concave surfaces, an operating stem comprising a 
rod having an end portion to receive a marking die, a 
marking die having a cylindrical body with an axial open 
ing therein ?tted on the end portion of the stem, coopera 
ting means on the body and stem for limiting the depth 
to which the end portion of the stem may enter the body, 
the body having an annular neck portion thereon above 
the end of the stem, a marking disk portion on the body 
connected thereto by the annular neck portion, there 
being a cavity in the body above the stem surrounded 
by the neck portion and closed at the end of the mark 
ing disk portion, the marking disk portion being normal 
ly planar with printing characters on its exterior face, 
the marking disk portion and neck portions being of a 
resilient rubberous material whereby the printing sur 
face may deform when pressed against a concave or 
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convex surface, and means for venting the cavity to the 
atmosphere. 

2. A device for printing as de?ned in claim 1 wherein 
the means for venting the cavity comprises a passage 
in the stem extending from the end thereof longitudinally 
of the stem and opening to atmosphere below the end 
of the cylindrical body of the marking die. 

3. A device for printing as de?ned in claim 1 wherein 
the means for venting the cavity comprises a passage 
in the stem extending from the end thereof longitudinally 
of the stem and opening to atmosphere below the end 
of the cylindrical body of the marking die, said means 
on the stem for limiting the depth to which the stem 
may enter the body comprising an annular ?ange co 
operating with the body, the marking die with the body, 
neck portion and marking disk portion being integral. 
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