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To all, whom, it half concern. 
Be it known that I, FRANCIS H. RICHARDS, 

a citizen of the United States, residing at Hart 
ford, in the county of Hartford and State of 

5 Connecticut, have invented certain new and useful Improvements, in Hydraulic Appara 
tus, of which the following is a specification. 
This invention relates to fluid-operated 

mechanisms, the object being to furnish fluid 
Io operated devices adapted for use in connec 

tion with apparatus such, for instance, as a 
type-writer or other key-operated machine. 
More particularly, my invention is designed 

to form a simple and convenient means for 
15 actuating a latch of the general type shown, 

for example, in the latch mechanism illus 
trated in my prior patent, No. 401,371, granted 
April 16, 1889, and irrespective of the distance 
between the latch and its primary actuator. 

2O In the drawings accompanying and forming 
part of this application, Figure 1 is a sec 
tional side elevation of so much of a fluid 
operated mechanism as is necessary for the 
illustration of my present invention and shows 

25 the parts at rest in position to be operated. 
Fig. 2 is a sectional plan view of the same. 
Fig. 3 is a detail longitudinal section, partly 
in side elevation and on an enlarged scale, of 
the secondary or latch-actuating piston and 

3o its coöperating devices. Fig. 4 is a detail rear 
end elevation of the secondary piston shown 
in Fig. 3. Fig. 5 is a detail vertical longitu 
dinal section, partly in side elevation and on 
an enlarged scale, of the primary or actuating 

35 piston and its coöperating devices. Fig. 6 is 
a longitudinal sectional side elevation, on an 
enlarged scale, of a portion of the apparatus 
shown in Fig. 1 and illustrates the normal idle 
positions of the latch mechanism and the key 

4o actuated mechanism for operating the same. 
Fig. 7 is a similar view showing the operation 
of forcing the fluid through the service-con 
duit to actuate the latch on the depression of 
a key, and also illustrates the action of the 

45 devices for cutting off the supply to the serv 
ice-conduit and for permitting the escape of 
surplus fluid from the same; and Fig. 8 is a 
detail sectional plan view of the primary cyl 
inder and its piston, the section being taken 

5o in line a ca, Fig. 7. 
Similar characters designate like parts in 

all the figures of the drawings. 

My improved fluid-operated mechanism em 
bodies some suitable secondary cylinder car 
rying a corresponding piston, a fluid-conveyer 
provided with a service-conduit which com 
municates at its forward end with the rear end 
of the secondary cylinder, and an actuator 
for forcing fluid through the service-conduit 
and the secondary cylinder for the purpose of 
actuating the secondary piston. A latch is 
also provided having suitable means for re 
placing the same, and this latch is positioned 
so as to be actuated and released by means of 
the secondary piston when this piston is oper 
ated. A primary or fluid-actuating cylinder 
is also preferably located so as to communi 
cate at its forward end with the rear end of 
the service-conduit and is provided with a pis 
ton adapted to be operated by the actuator. 

In carrying my invention into effect the 
actuating or key-operated mechanism may be 
disposed in any convenient position, and the 
devices which are operated thereby may be 
located relatively remotely therefrom, as best 
shown in Fig. 1, thus permitting the convey 
ance of power for operating the latch mech 
anism to a considerable distance from the 
operating point. Any suitable framework 
may be employed for carrying each of the two 
isolated mechanismsillustrated in the present 
case, or a single frame structure may be pro 
vided, if desired. In this instance I have rep 
resented the latch mechanism and coöperat 
ing parts as carried by a frame, such as A, 
having a pair of standards or supports, such 
as 19 and 20, to form a mounting for the latch, 
the frame being also illustrated as carrying 
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a shaft D, operative for actuating a rotary 
frame or turret, such as H, which turret is 
represented as carrying a shaft 6, having an 
independent rotary movement controlled, in 
the present case, by a starting-arm, such as 
26. Moreover, the frame A is also shown hav 
ing formed in a part thereof a suitable cyl 
inder, such as C", for carrying the secondary 
piston and a support or shelf 22 for a reser 
voir. 
The framework for carrying the key mech 

anism is illustrated at B, embodying an up 
right or standard, the upper part of which is 
represented, in this instance, forming part of 
a primary cylinder, such as C, for carrying 
the primary or key-actuated piston. 
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The support 19 is shown having adjacent 
to the upper end thereof a bearing or slide 
way within which the forward end of some 
suitable latch is adapted to be carried for 
longitudinal reciprocation, while the other 
upright or support 20 is represented having 
a bearing or slideway for supporting in a sub 
stantially similar manner the rear end of the 
latch, while at the same time permitting trans 
verse movement of such rear end, it being 
understood that when the latch is thrown to 
its for Ward Ol' plojected position it is carried 
toward the left hand in the drawings. The 
forward movement of the latch may be lim 
ited in any desired manner-as, for instance, 
by the striking of a stop, such as 55-against 
the inner side of the fixed support 19. 
The latch which I employ herein may, in 

its general features, be of any well-known 
construction, and is shown at 50 having a 
spring 52 coiled at its opposite ends around 
pins 53 and 54 and normally held under com 
pression, so as to project the latch when this 
is released. The latch is also illustrated 
channeled On its upper side to form the usual 
rear stop or catch 51, while a spring is shown 
at 56 as positioned for engaging the lower 
wall of the slideway in the upright 20 to hold 
the latch in its upper position with the catch 
51 in engagement with a corresponding catch 
21 of the Support. As a means for effecting 
the movement of the latch in transverse di 
rection and the release of the same by an 
actuator operative longitudinally of the latch, 
said latch is also shown, in the present case, 
formed with a rear cam-face 57 in position to 
be engaged by the latch-tripper of the second 
ary piston on the depression of a key. 

For the purpose of operating this second 
ary piston Suitable means are employed, pref 
erably controlled, as will be hereinafter de 
scribed, by a primary or actuating piston, and 
this primary piston may be governed in turn 
by the operation of ordinary key-lever de 
vices. For the purpose of actuating the pri 
mary piston I have illustrated herein a key 
lever mechanism which, in the form shown, 
embodies a pivoted lever, such as L., operated 
by a key 15, and limited in its movements by 
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suitable stops, such as 71 and 72, while a 
Spring 74 is represented for returning the key 
lever to its normal position in the well-known 
manner. 
The fluid, by means of which motion is 

transmitted from the primary piston to the 
Secondary piston or latch-tripper, is contained 
in a suitable single conveyer or system of 
fluid-conveyers. One of these fluid-conveyers 
is illustrated herein at 12 in the form of a pipe 
having a service-conduit communicating at 
one end with the forward end of the cylinder 
C and at the other end with the rear end of 
the cylinder C", while a similar conveyer or 
pipe is represented at 13, having a fluid-sup 
ply conduit communicating at one end with 
a reservoir R and at the other end with the 
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primary cylinder at a point between the ends 
of such cylinder. 

It will be obvious that the piston of the 
primary cylinder controls the transmission 
through the service-pipe of pressure to the 
cylinder C", and this primary piston is illus 
trated at P reciprocatory within the cylinder 
C and having a projecting arm or piston-rod, 
such as p, in position to be engaged and op 
erated by the key-lever. This piston also con 
stitutes, in the present case, a means for per 
mitting communication between the supply 
and service conduits, and is represented em 
bodying a valve having a port 30, normally 
permitting the flow of the fluid from the sup 
ply-conduit into the service-conduit, as illus 
trated by the arrow 31. (See Fig. 6.) The 
piston is also shown as reactive, and is pref 
erably held at the end of its return movement 
by means of a light spring, such as 32. 

In a substantially similar manner the Sec 
ondary piston is mounted within the cylinder 
C'. This piston is represented at P', also lon 
gitudinally reciprocatory, and held normally 
at the end of its range of rearward movement 
by a spring 32', so as to be reactive. In this 
case, also, the piston preferably embodies a 
valve having one or more ports, such as 31. 
Between the ends of the secondary cylinder I 
may also form a discharge-port-such, for in 
stance, as that illustrated herein as leading 
into a fluid-return conduit in connection with 
the reservoir. Such an outlet and conduit 
are represented herein as embodied in a con 
veyer or pipe 14, similar to the conveyel-pipe 
hereinbefore referred to. 
By reference to Figs. 3 and 6 it will be no 

ticed that in the normal positions of the parts 
the outlet-port is closed by the piston P', and 
hence at this time there is no passage of Com 
munication open for permitting any part of 
the fluid in the service-conduit to return to 
the reservoir. - 

The piston P' is also illustrated provided 
with a piston-rod p", projecting through the 
forward end of the cylinder C, and in the pres 
ent case this piston-rod constitutes a latch 
tripper which is disposed in normal opera 
tive relation with the latch and is adapted to 
ride up the cam-face 57 by forcing down the 
rear end of the latch when the piston is pro 
jected to its forward position. 

I may employ any desired fluid in the sev 
eral conduits and ways of the conveyer sys 
tem, and hence I do not limit myself to the 
use of any particular fluid or to any particul 
lar means for introducing the same into the 
conveyer system; but I prefer, as best suited 
to the purposes of my present invention, to 
make use of a liquid lubricant-such, for ex 
ample, as cotton-seed oil-and to supply the 
same by gravity to the primary cylinder from 
a suitable tank or reservoir, such as that pre 
viously described. 

It will be evident from the foregoing that 
I employ in connection with a mechanism of 

7 O 

95 

IOO 

O 

II5 

I 25 

  



O 

anism, in connection with a mechanism of the 
I5 

2o 

25 

3O 

35 

which it will be returned to the reservoir. 45 
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and this will be actuated until the port of its 

it will be apparent that at each depression of 

...the latch, while another portion of the me 

... the stroke of the piston in rearward direction 
the force by which the tripper is actuated and 
the amount of projection of the tripper may 
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the general class specified a cylinder, a fluid 
conveyer provided with a pair of fluid-con 
veying conduits communicating with the cyl 
inder at longitudinally-separated points in 
the same, a reciprocatory piston operative in 
the cylinder and embodying a valve which 
is adapted during one stroke of the piston to 
open communication between the respective 
conduits and during the other stroke to cut. 
off communication, together with suitable 
means for reciprocating the piston. 
The operation of my fluid-operated mech 

class specified, is as follows: With the parts 
in their normal positions the oil or other fluid 
will pass through the supply-conduit and 
through the port in the piston Pinto the serv 
ice-conduit, and the closure of the forward 
end of the service-conduit by the piston P' 
will prevent the exit of the fluid from this 
passage. At this time the latch and the two 
pistons are in their retracted positions, as 
shown in Fig. 6, the tripper p", carried by the 
piston P', being in engagement with the cam 
face 57 and the end of the piston-rod p be 
ing in engagement with the rear end of the 
key-lever. If now the key 15 is depressed, 
it is obvious that the piston P will be forced 
up and will close the passage of the primary 
cylinder against communication with the sup 
ply-pipe, while at the same time the body of 
the fluid in the service-pipe in advance of the 
primary piston P will be forced forward and 
will carry with it the secondary piston P', as 
indicated by arrows in Fig. 7. The advanc 
ing fluid will operate the secondary piston, 

valve comes opposite the mouth of the fluid 
return conduit, when the excess of fluid, 
that is, the advancing portion of the medium 
adjacent to the rear end of the secondary 
piston, will be carried through the valve 
port and into the fluid - return conduit, by 

It being understood that each of the con 
duits and cylinders is filled with fluid at the 
beginning of the operation of the mechanism, 

the key the primary piston will force forward 
a confined body of fluid, a portion of which 
will be utilized to reciprocate the secondary 
piston and thus cause its tripper to release 
dium, preferably the portion advancing dur 
ing the last part of the stroke of the primary 
piston, will be caused to flow through one or 
more of the ports 31', and will thus propel 
the body of fluid in the pipe 14 to cause a 
portion of the same to return to the reservoir. 
Hence it will be evident that the valve of the 
secondary piston is in the nature of a relief 
valve, and that by adjusting the length of 

be perfectly regulated. Moreover, it will be 
noticed that a continuous operation may be 

maintained with the mechanism herein illus 
trated as the fluid is delivered to the primary 
cylinder by gravity, while the bodies of fluid 
in the service and return conduits, respec 
tively, are forced forward by a positive or lift 
ing pressure and gradually returned to the 
reservoir, so that the fluid employed moves 
in a circuit through the conveyer system. 

In order to maintain the ports of the valves 
in their proper positions, I have shown the 
secondary piston having a circuit of ports at 
31', as hereinbefore described, so that one or 
more of the same will always be presented 
opposite the mouth of the return-conduit for 
permitting the escape of the excess of fluid 
when the secondary piston is projected, while 
the rear end of the cylinder-chamber in the 
cylinder C is represented at 33, Figs. 5, 6, and 
7, enlarged so as to maintain communication 
at all times with the supply-conduit if the 
port 31 is not adjacent to the mouth of the 
supply-pipe. 
When the latch is projected by its spring 

on its release by the tripper, the revolving 
starting-arm will be engaged by the forward 
end of the latch and Will be rotated in the 
manner described in my prior patent, herein 
before referred to, the latch being pushed 
back by the replacing finger or portion of the 
starting-arm just before the disengagement 
of these parts, so that when the latch is re 
turned to its normal rearward position the 
spring 56 will cause the engagement of the 
catches 21 and 51, and thus reset the latch. 
Having thus described my invention, what 

I claim is 
1. The combination with a latch, of a fluid 

actuated device for releasing the same; an 
Oscillatory key or lever; connections oper 
ated by said key-lever for conveying fluid to 
the latch-actuating device; and means for re 
setting the latch. 

2. The combination with a latch, and with 
means for projecting the same; of a latch-re 
leasing piston; a Service-conduit; a piston 
for forcing fluid against said latch-releasing 
piston and a key-lever for operating the piston. 

3. The combination with a secondary cylin 
der, and With a secondary piston in said sec 
ondary cylinder; of a fluid-conveyer having 
a service-conduit communicating at its for 
Ward end with the rear end of said secondary 
cylinder; a primary cylinder communicating 
at its forward end with the rear end of said 
service - conduit; a primary piston carried 
in said primary cylinder for forcing fluid 
through the conduit and the secondary cyl 
inder and thereby actuating the secondary 
piston; and an actuator for the primary piston. 

4. The combination with a secondary cylin 
der, and with a secondary piston in said sec 
ondary cylinder; of a fluid-conduit commu 
nicating at its forward end with the rear end 
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having a fluid-supply conduit normally in 
communication with said service-conduit; a primary cylinder communicating at its for 
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Ward end with the rear end of said service 
conduit; a primary piston carried in said pri 
mary cylinder for forcing fluid through said 
service-conduit and the secondary cylinder 
and thereby actuating the secondary piston, 
and embodying a valve operative for cutting 
off the flow from the supply-conduit during 
the Working stroke of the primary piston; 
and an actuator for operating the primary 
piston. 

5. The combination with a secondary cylin 
der, and with a secondary piston in said sec 
ondary cylinder; of a fluid-conveyer having 
a service-conduit communicating at its for 
ward end with the rear end of the secondary 
cylinder; a fluid-conveyer having a fluid-sup 
ply conduit opening into the primary cylin 
der and normally in communication with said 
service-conduit through the valve of the pri 
mary piston; a primary cylinder communi 
cating at its forward end with the rear end 
of said service-conduit; a primary piston car 
ried in said primary cylinder for forcing fluid 
through said Service-conduit, and the second 
ary cylinder and thereby actuating the sec 
Ondary piston, and embodying a valve nor 
mally connecting the fluid-supply conduit and 
the service-conduit and operative for cutting 
off the flow from the supply-conduit during 
the working stroke of the primary piston; 
and an actuator for operating the primary 
pistOn. 

6. The combination with a secondary cylin 
der, and with a reactive secondary piston in 
said secondary cylinder; of a fluid-conveyer 
having a service-conduit communicating at 
its forward end With the rear end of the sec 
Ondary cylinder; a fluid-conveyer having a 
fluid-supply conduit opening into the primary 
cylinder, and normally in communication 
with said service-conduit; a primary cylinder 
communicating at its forward end with the 
rear end of said service-conduit; a reactive 
primary piston carried in said primary cyl 
inder for forcing fluid through said service 
conduit and the secondary cylinder and there 
by actuating the Secondary piston, and em 
bodying a valve operative for cutting off the 
flow from the Supply-conduit during the work 
ing stroke of the primary piston; and an ac 
tuator for operating the primary piston. 

7. The combination of a cylinder; a fluid 
conveyer provided with a pair of fluid-convey 
ing conduits communicating with the cylin 
der at longitudinally-separated points respec 
tively in said cylinder; a reciprocatory pis 
ton operative in said cylinder, and embody 
ing a valve adapted during one stroke of the 
piston to permit communication between the 
aforesaid fluid-conveying conduits, and dur 
ing the other stroke of the piston to cut off 
communication between said conduits; and 
means for reciprocating said piston. 

8. The combination with a cylinder; of a 
fluid-conveyer having a service-conduit com 
municating at One end. With the cylinder at a 
point in the rear of the piston, and also hav 

ing an outlet-port between the ends of said 
cylinder; a piston operative in said cylinder, 
and embodying a relief-valve adapted for 
connecting the service-conduit and the out 
let-port at a predetermined point in the Work 
ing stroke of the piston; and means for forcing 
fluid through the conduit and the cylinder 
for actuating the piston. 

9. The combination. With a secondary cyl 
inder; of a fluid-conveyer having a service 
conduit communicating at its forward end 
with the secondary cylinder at a point in the 
rear of the secondary piston, and also having 
an outlet-port between the ends of said cyl 
inder; a secondary piston operative in Said 
secondary cylinder, and embodying a relief 
valve adapted for connecting the service-con 
duit and the outlet-port at a predetermined 
point in the working stroke of the secondary 
piston; a primary cylinder communicating 
at its forward end with the rearward end of 
the service-conduit; a primary piston carried 
in said primary cylinder for forcing fluid 
through said service-conduit and secondary 
cylinder and thereby actuating the Secondary 
piston; and an actuator for operatiing the 
primary piston. 

10. The combination with a secondary cyl 
inder; and a service-conduit communicating 
at its forward end with the secondary cylin 
der at a point in the rear of the secondary 
piston, and also having an outlet-port between 
the ends of the secondary cylinder; of a sec 
ondary piston operative in said secondary 
cylinder, and embodying a relief-valve adapt 
ed for connecting the service-conduit and the 
outlet-port during the last part of the Work 
ing stroke of the secondary piston; a pri 
mary cylinder communicating at its forward 
end with the rearward end of the Service-con 
duit; a primary piston carried in said primary 
cylinder for forcing fluid through said serv 
ice-conduit and the secondary cylinder and 
thereby actuating the secondary piston; and 
an actuator for operating the primary piston. 

11. The combination with a latch, and with 
means for replacing the same; of a secondary 
cylinder; a piston carried in said cylinder 
and adapted for actuating said latch; a fluid 
conveyer having a service-conduit communi 
cating with the secondary cylinder; a primary 
cylinder communicating with the service 
conduit; a piston carried in said primary cyl 
inder for forcing fluid through the conduit 
and the secondary cylinder and thereby actill 
atting the secondary pistOn; and an actuator 
for operating the primary piston. 

12. The combination with a latch having a 
cam-face; and with means for replacing the 
latch; of a secondary cylinder; a piston car 
ried in said cylinder and provided with a 
tripper adapted for riding over said cam-face 
to actuate the latch; a fluid-conveyer having 
a service-conduit communicating With the 
secondary cylinder; a primary cylinder Com 
municating with the service-conduit; a pri 
mary piston carried in said primary cylinder 
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for forcing fluid through the conduit and the 
secondary cylinder and thereby actuating the 

to 

secondary piston; and an actuator for operat 
ing the primary piston. 

13. The combination with a latch having a 
cam-face, and with means for replacing the 
latch; of a secondary cylinder; a reactive 
secondary piston carried in said cylinder, and 
provided with a tripper in position and adapt 
ed for riding over said cam-face to actuate the 
latch; a fluid-conveyer having a service-con 
duit communicating at its forward end with 
the rear end of the secondary cylinder; a pri 

25 

mary cylinder communicating at its forward 
end with the rear end of the service-conduit; 
a reactive primary piston carried in said pri 
mary cylinder for forcing fluid through the 
conduit and the secondary cylinder and there 
by actuating the secondary piston; and an 
actuator for operating the primary piston. 

14. The combination with a secondary cyl 
inder; of a fluid-conveyer having a service 
conduit communicating at its forward end 
with the secondary cylinder at a point in the 
rear of the secondary piston; a fluid-conveyer 
having a fluid-return conduit communicating 
with the reservoir, and also communicating 

5 

with the secondary cylinder at a point be 
tween the ends of said cylinder; a secondary 
piston operative in said secondary cylinder, 
and having a relief-valve adapted for con 
necting the service-conduit and the fluid-re 
turn conduit at a predetermined point in the 
working stroke of the secondary piston; a 
fluid-conveyer having a fluid-supply conduit 
leading from the reservoir and opening into 
the primary cylinder, and normally in com 
munication with the service-conduit; a fluid 
reservoir for supplying fluid to the fluid-sup 
ply conduit; a primary cylinder communi 
cating at its forward end with the rear end of 
the service-conduit; a primary piston carried 
in said primary cylinder for forcing fluid 
through the service-conduit and the secondary 
cylinder and thereby actuating the secondary 
piston, and enbodying a valve adapted for 
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cutting off the flow from the supply-conduit 
during the working stroke of the primary pis 
ton; and an actuator for operating the pri 
mary piston. 

FRANCIS I. RICHARDS. . . 
Witnesses: 

FRED. J. DOLE, 
BENTON N. PARKER. 


