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1) Family number: 28431930 (US2003056729A)
Title: AUTOMATED EGG INJECTION MACHINE AND METHOD

Abstract: A pneumatically operated egg injection machine includes a sealed frame structure with a pair of in line parallel tracks
through an injection section and a transfer section in series. An injection assembly over one parallel track includes a plurality of
injectors gripped in a support plate to simultaneously inject vaccine into the same injection region irrespective of egg height and
orientation. Fluid delivery systems meter prescribed vaccine dosages to the injecting needles with reduced turbulence, friction,
heat and residence time to increase the delivered titer to the injected eggs. A transfer assembly includes a plurality of transfer
suction cups which lift the injected eggs by causing a reduced pressure in a ring around the injection hole while maintaining the
injection hole at atmospheric pressure, thus avoiding negative pressure in the egg. Once the eggs are lifted, the plate and suction
cups move horizontally across the machine over to the other parallel track to deposit the injected eggs. All of the eggs are
injected and transferred as a single group. The injection assembly is sprayed with a sanitizing solution at the same time that the
injected eggs are moved from the injection section to the transfer section and the transfer assembly can transfer the eggs from
the incubating tray to the hatching tray while the eggs in the next incubating tray are injected by the injecting assembly, thus
increasing machine speed. The operation of the machine is controlled and monitored by a controller or computer with appropriate
visual display monitor.
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2) Family number: 60811756 (US2015327521A)
Title: METHOD AND DEVICE FOR CONDITIONAL IN OVO INJECTION

Abstract: The present invention provides in ovo injection devices, including a novel vaccine/substance conservation valve (VCV),
a needle depth adjuster (NDA), and methods for selectively delivering vaccines and other substances to eggs in the context of
poultry hatcheries. The valve of the present invention allows for the conditional dispensing of vaccines and other substances
dependent upon the presence or absence of an egg. When an egg is present, the valve becomes activated, allowing vaccines or
other substances to be injected. When an egg is absent, the valve is not activated, thus vaccines and other valuable substances
are conserved. The NDA allows embryonated eggs to be more safely injected by reducing the depth of needle penetration,
particularly in smaller eggs.
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3) Family number: 67231875 (US2017296749A)
Title: POWERED INJECTION DEVICE FOR DELIVERING MULTIPLE LIQUID FORMULATIONS, INCLUDING VACCINES

Abstract: The invention relates to hand-held, powered injection devices, for administering fluids, including vaccines, to animals.
The invention further relates to methods of use of the powered injection device for vaccinating avian animals. Powered injection
devices according to the instant disclosure are ergonomically friendly, and offer rapid and consistent dosing, particularly for avian
animals.
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4) Family number: 31347688 (US2007167907A)

Title: NEEDLE FREE HYPODERMIC INJECTOR AND AMPULE FOR INTRADERMAL, SUBCUTANEOUS AND INTRAMUSCULAR
INJECTION

Abstract: A needle free hypodermic injector comprising a hand manipulatable elongate housing, an impact impulse injection
mechanism within the housing, a suction generating means within the housing and cooperable with the impact impulse injection
mechanism, a safety interlock mechanism, at least one medicament containing ampule cooperable with the impact impulse
injection mechanism and the suction generating means and having a jet orifice through which medicament is injectable through a
skin surface in response to an impulse placed on the medicament by the impact impulse injection mechanism, and means to
receive and hold the ampule on the injector in registration with the impact impulse injection mechanism and in communication
with the suction generating means; whereby the injector is adapted to expel the medicament from the ampule in a jet stream of
sufficient velocity to penetrate skin tissue held against the orifice by the suction generating means and to deposit the medicament
intradermally, subcutaneously or intramuscularly based on the position and angle of the jet orifice.
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Title: PNEUMATIC NEEDLELESS INJECTOR

Abstract: The invention relates to the technical field of injectors, in particular to a pneumatic needleless injector. The pneumatic
needleless injector comprises a cylinder and a needleless medicine storage tube installed at the front end of the cylinder and used
for containing an injection or vaccine. An end cover is arranged at the tail end of the cylinder. A power cavity used for storing a
small disposable pressure storage steel bottle, a control device used for controlling the injector to work, an energy storage cavity,
a middle cover, a sealing damping device, a piston and a piston push rod are sequentially arranged in the cylinder from the tail
end to the front end. A rubber piston is connected to the piston push rod and located in the needleless medicine storage tube. The
control device comprises a button switch, a valve body, a valve element and a spring, and a safety device is arranged on the
button switch and used for preventing misoperation of a user. In the injection process, the safety device is removed, the switch is
pressed, and then injection operation can be carried out. The pneumatic needleless injector has the advantages that the structure
of a triggering and pushing device is greatly simplified, operation is convenient, cost is low, injection efficiency is high, and
reliability is high.
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