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To all whom it may concern:

Be it known that I, Huea M. RocEWELL, |

a citizen of the United States, and a resi-
dent of Bristol, in the county of Hartford
5 and State of Connecticut, have invented cer-
tain new and useful Improvements in
Synchronizers, of which.the following is a
specification.
This invention relates to control devices
10 and has for its object to synchronize the
operation of a plurality of movable
members. ‘ ,
This object is attained by providing a
enerator comprising a housing in which
16 is reciprocatively mounted a piston. The
.cylinder of this piston communicates with
a chamber from which lead two tubes or
pipes. One of these pipes leads to a motor
which comprises a housing having a cham-

20 ber into which said pipe leads, and a eylin-

der in which is mounted a piston. The
other pipe leads to a reservoir or tank pro-
vided with a pump. The generator piston
is adapted to contact with a cam member
suitably operated while the motor piston
contacts with an element to be vibrated. A
suitable fluid is introduced into the said
reservoir and is pumped from it into the
said tubes, chambers and cylinders, and put
under pressure. A movement of the gen-
erator piston is transmitted through the
fluid column to the motor piston, thereby
causing the two to move in unison. The
transmission of impulses through the sys-
tem is controlled by varying the amount of
fluid introduced into the system.

A specific embodiment of my invention is
disclosed in the accompanying drawings,
wherein

Fig. 1 is a diagrammatic view of the
fuselage of an airplane with an automatic
gun mounted thereon and my synchronizer
applied thereto;

Fig. 2 is a longitudinal section through
the generator; .

Fig. 3 is an end elevation, partially
broken away, of the generator;

Fig. 4 is a fragmentary sectional view
thereof;

Fig. 5 is a vertical section of the reservoir:

Fig. 6 is an elevation of the same par-
tially broken away;
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Fig. 7 is a section on the line 7—7 of
Fig. 6;

Fig. 8 is a longitudinal section through
the motor. :

In Fig. 1, P is the propeller of an air-
plane, E, the engine, and F, the fuselage.
A rotary cam-carrying member 1 is shown
as mounted on the propeller shaft 2, al-
though it may be carried upon a separate
shaft driven from the propeller shaft. One
or more cams or projections 3, suitably
spaced, are provided on the member 1. Car-
ried by a suitable bracket 4 and arranged
adjacent the member 1 is a generator G
comprising a housing or cylinder 5, in which
is reciprocatively mounted a piston 6, forked
at one end to provide arms or the like 7.
Extending between the arms 7 is a hollow
pin or bushing 8 carrying the disk 8* upon
which is mounted by means of antifriction
balls the wheel 9 adapted to contact with
the rotary member 1. In the bushing 8 is
located a friction member comprising two
caps 10 with the spring 11 interposed there-
between. The spring is of proper size and
strength to sufficiently force the outer ends
of the caps into contact with the cylinder
to maintain the piston in position against
vibration but not sufficiently to prevent the
reciprocation thereof necessary to the proper
functioning of the generator.. The end of
the housing or cylinder 5 adjacent the wheel,
9 is enlarged and recessed to receive the
major portion of the wheel and serves to
maintain the wheel and piston against turn-
ing, thus always presenting the wheel 9 in
proper position relative to the cam-carrying
member 1. The rear end of the cylinder 5

is closed by a plug 12 held in place by the

ca,% 13.

xtending through the plug 12 and com-
municating with the interior of the cylinder
5 are a large and a small pipe or tube 14
and 15 respectively. The larger tube 14 is
arranged approximately centrally of thd
plug 12 and extends to the trigger motor M
attached to or carried by the lock container
16 of the gun. The trigger motor comprises
a housing 17, havin a,%ore 18 therein, com-
municating with a chamber 19. In the bore
18 is reciprocatively mounted one end of
the trigger motor piston 20, the other end
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of which extends into the lock container.
A spring 21 normally holds the piston in
the position shown in Fig. 8. The tube 14
carries at its end a plug 22 which closes the
chamber 19 and is held in place by the cap
23. A vent is provided for the chamber 19
and consists of an aperture 24, the upper
end of which is concaved to provide a seat
for the ball 25. Coacting with the ball is the
split screw plug 26 through which extends
a hole 27, the inner end of which is re-
cessed to fit the ball 25. :

The smaller tube 15 leads to the reservoir
R, and is attached to the bottom thereof
by any suitable means, such as a plug 28
and cap 29. The reservoir is provided with
a bore or cylinder 80 into which the piston
or plunger 81 may be inserted. In Fig. 5
two of these cylinders and plungers are dis-
closed, each of which is adapted to operate
a different synchronizer. The reservoir may
be provided with as many cylinders and
plungers as are desirable.” A" chamber 32
communicates with each of the cylinders
through 2 slot 33 in the wall of each cylin-
der near the top thereof. Interposed be-
tween the top of each cylinder and a suitable
stop or abutment on the plunger is a spring
34 adapted to keep the piston raised. The
abutment or stop in this case is formed by
a piece of spring wire 35 bent into a general
V shape with the extremities 36 thereof
turned outwardly, and inserted into the hol-
low upper portion 37 of the plunger with
the extremities 36 extending through suit-
able apertures 38 to engage the upper end
of the spring 34. This arrangement also
provides a stop to limit the upward move-
ment of the plunger. A filling opening 39,
of a size to allow the introduction there-
through of the spring 84, and a tool to posi-
tion said spring in alinement with the plun-
ger 31 is closed by a stopper 40. The brack-
et 41 serves to support the reservoir.

In the operation of this system any suit-
able non-compressible fluid may be used and
I do not intend to limit myself to the use of
any particular fluid. I have found, though,
that a medium oil is very satisfactory, es-
pecially for airplane work where very low
temperatures are encountered.

To remove air and completely fll the syn-
chronizer with liquid, the vent in the trio-
ger motor is opened and oil pumped from the
reservoir by the pump until it flows out of the
vent. With the pump plunger 31 still down,
the vent is closed. A release of the pump
plunger will allow oil to flow through the slot
33 into the cylinder, filling it. When the
piston is again forced down, enough more
liquid is forced into the synchronizer to
force the wheel into contact with the cam-
carrying member and to put all the oil
under pressure. The cam 3 on the member 1
when it contacts with the wheel 9 forces in
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the piston 8. The movement of the piston
generates an impulse which is transmitted
through the column of liquid to the trigger
motor where it operates the trigger motor
piston 20 against the action of its spring.
As soon as the cam 3 passes the wheel 9
the pressure is released. The spring 21 then
forces the trigger motor piston back and
with it the column of oil, which in turn
moves the wheel again into contact with
the cam-carrying member. Thus at each
movement of the generator piston 6 a like
movement is induced in the trigger motor
piston 20. If the plunger 31 be released, the
pressure on the system is relieved. The ef-
fect of a movement of the generator piston
13 now to force back a slight amount of oil
Into the reservoir instead of moving the
trigger motor piston 20. When this is done,
there is nothing to return the wheel 9 into
contact with the member 1 and so no im-
pulses are generated. :

he pump plungers are compactly ar-
ranged so as to bring the adjacent portions
of the rims thereof into close relationship.
Thus, when it is desired to operate a plural-
1ty of guns, it is possible to force down all
of the plungers with one hand, or if desired
to shoot but one gun, one plunger alone
can be operated.
1t is, of course, understood that the par-
ticular device shown and described in the
present application illustrates merely a pre-
ferred form of construction and arrange-
ment of parts, which, it has been found,
will successfully carry out the principles of
my invention, and that various changes and
modifications of detail may easily be made
without departing from the spirit of my in-
vention as defined in the appended claims.

This application is a division of my co-
pending application, Serial No. 239,414,
filed June 11, 1918.

What T claim is:

. 1. In a synchronizer, means for generat-
Ing impulses, means operated by impulses.
means for transmitting impulses from said
first-named means to said second-named
means, and means for rendering said im-
pulse transmitting means operative or inop-
erative at will.

2. In a synchronizer, a generator includ-
ing a piston. a motor having a piston, means
to cause said pistons to move in unison, and
means to render said last-named means op-
erative and inoperative at will.

3. In a synchronizer, a generator includ-
ing a piston, a motor having a piston, means
including a column of liquid to cause said
pistons to move in unison, and means to
render said last-named means operative and
inoperative at will.

4. In a synchronizer, a generator includ-

ing a piston, a motor having a piston, means

including a column of liquid to cause said
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pistons to move in unison, and means to
render said liquid column ineffective for
transmitting impulses. :

5. In a synchronizer, a generator having
a movable member, a motor having a mov-
able member, a connecting member between
said generator and motor, means in the con-
necting member to transmit movement of
one of said movable members to the other,
and means to render said transmitting means
operative or inoperative.

6. In a synchronizer, two units, a mov-
able member in each unit, a tube extending
from one unit to the other, a liquid in said
tube to transmit movement of one mem-
ber to the other when said liquid is under
pressure, and means whereby said liquid is
rendered effective or ineffective for trans-
mitting movement.

7. In a synchronizer, a generator member
including a movable element, a motor in-
cluding a movable element, a tubular mem-
ber connecting said generator and motor,
a liquid in said tubular member whereby
movement of one movable element is trans-
mitted to the other movable element when
said liquid is under pressure, a reservoir
containing a supply o%) said liquid, a tubu-
lar connection between said reservoir and
one of said members, and a plunger oper-
able in said reservoir whereby the amount
of liquid in said tubular member may be
varied to render the liquid in said tubular
member effective or ineffective for the trans-
mission of movement.

8. In a synchronizer, a generator member
including a movable element, a motor in-
cluding a movable element, a tubular mem-
ber connecting said generator and motor, a
liquid in said tubular member whereby
movement of one movable element is trans-
mitted to the other movable element when
said liquid is under pressure, a reservoir
containing a supply of said fluid, a tubular
connection between said reservoir and one
of said members, a plunger operable in said
reservoir whereby the amount of liquid in
said tubular member may be varied to ren-
der the liquid in said tubular member ef-
fective or ineffective for the transmission
of movement, and a valve in said tubular
member. :

9. In a hydraulic synchronizer, a vent
comprising a socket having a recessed end,

a tubular plug in said socket, said plug be-

'ing recessed at its inner end, a passageway

leading from said recessed end, and a mem-
ber adapted to be enveloped by said recesses
to close said vent.

10. In a hydraulic synchronizer, tubes
adapted to contain liquid, a vent in com-
munication with one of said tubes, means to
close said vent, and means in connection
with the other of said tubes to pump a
liquid into said tubes.

11. In a synchronizer, a generator com-
prising a housing, a piston reciprocatively
mounted therein, a roller carried by the ex-
Eosed end of said piston, the end of said

ousing being recessed to mnearly envelop
said roller. :

12. In a synchronizer, a generator com-
prising a cylinder, a piston reciprocatin
therein, and friction means carried by sai
piston and contacting with the wall of said
cylinder.

13. In a synchronizer, a generator com-
prising a cylinder, a piston reciprocating
therein, friction means carried by said pis-
ton and contacting with the wall of said
cylinder, and friction means comprising a
helical spring carrying heads at either end
thereof. ‘

14, A reservoir, comprising a casing, a
plunger, the upper end of which is tubu-
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lar, operating therein, an inverted U-shaped -

spring having its ends bent laterally con-
tained in said tubular portion, the bent
ends extending through apertures in the
plunger, and contacting with said casing
to prevent the withdrawal of said plunger
therefrom.

15. A reservoir, comprising a casing, a
plunger, the upper end of which is tubular,
operating therein, an inverted U-shaped
spring having its ends bent laterally con-
tained in said tubular portion, the bent ends
extending through apertures in the plunger,
and a coiled spring surrounding said
plunger, the adjacent end thereof contact-
g with said ends of the first-mentioned
spring.

16. In combination, a housing, a movable
member therein and friction means carried
by said member, said means comprising a
helical spring carrying headings at either
end thereof to contact with said housing.
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