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closure is eifected after the urine has been Sucked 

30 

2 
plate 34 in the housing and at its upper end 
against a Washer 35 fixed upon the pipe 28. 
Within the cylinder 4, the water from the tube 

2 may act upon a pistOn 36, having On its lower 
Side a Stein 37, which is connected at 38 to the 
pipe 28. Thus, water pressure in the cylinder 
4 will force the piston 36 downwardly carrying 
With it the pipe 28 to force the cup 26 at the lower 
end of the housing into open position as shown 
in dotted lines in Fig. 1. The sample of urine 
may then be introduced into the cup 26 and the 
next operation in the handling of the test may 
be made. 

This Operation consists in pulling down upon 
the lever 21 which has been released as pre 
viously noted. There is a spring 39 which ordi 
narily holds the lever 21 in elevated position. 
When the lever 21 is pulled down the pressure on 
the Wheel 5' depresses the lever 5 until its end is 
again engaged under the Stop ar 7. The valve 
3 is thus closed. The water pressure in the cham 
ber 4 is now slowly decreased by leakage through 
the capillary tube 28, So that after a sufficiently 
long time the spring 33 causes the tube 28 to 
move upwardly, thus closing the cup 26. This 

Out of the cup. By noving the lever arm 21 
downwardly, a valve 40 in the water line is opened 
to allow the flow of fluid into the pipe 41 which 
leads by One branch 42 to a sylphon element 43. 
Said element is within a container or reservoir 
31 previously noted. 
Within said reservoir is a valve member 44 

secured upon a stem projecting downwardly from 
the Sylphon element, 43. Thus, When the Water 
under preSSure flows into said element, the valve 
44 will be moved downwardly to close the outlet 

40. 

45 

through the tube 30. The receptacle may then 
start to fill up with water through the branch 
line 45 of the pipe 41 which is connected to the 
lower end of Said reservoir. There is a needle 
valve at 46 through which the flow may be re 
Stricted to the desired amount so that the reser 
voir Will fill up at the speed desired. 
Within the reservoir are two floats 47 and 48. 

The float 47 projects through a guide opening 
in a partition 52 in the reservoir, and has a flange 
49 thereon which is adapted to engage an arm 
upon a mercury switch 51 pivoted to rock upon 
the upper Wall of the reservoir. As will be noted, 
this SWitch is normally in open position, but when 
the float raises the stem it will move the ner 
cury switch to close the contact between the two 
terminals 53 in an electric circuit 54. There is 
an overflow pipe 111 extending from a point ad 
jacent the upper end of said reservoir downward 
ly and connected with the drain '79. 
When the water rises above the partition 52, 

the float 48 will be then raised to move the arm 
30 55 of the mercury Switch 56, the normal posi 

tion of which is to close the circuit 54 at that 
point. When said float rises the SWitch Will be 

05 

moved to open position thus breaking the cir 
cuit 54. 
The opening of the valve 40 through the op 

eration of the lever 21 will also allow the foW 
of water downwardly through the tube 57 so that 

5 
needle valve 62. 

it may enter the cylinder 58. 
With reference particularly to Fig. 6, it will 

be seen that the water may enter the cylinder 
58 through an upper inlet opening 59 which is 
controlled by a needle valve 60. It may also en 
ter through a lower opening 61 controlled by a 

A tube 63 has a branch. 64 ex 
tending through the upper wall of the cylinder 
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58 and has a lower flattened seat 65 thereon With 
in the cylinder. There is a freely moving Valve 
member 66 in the cylinder which acts as a pis 
ton therein and has on its upper Surface a flat 
tened plate 67 which is adapted to act as a valve 
closing the outlet 65 from the cylinder. The valve 
66 is not light enough to actually float in Water, 
but is of Such Specific gravity as to be carried up 
Wardly by a flow of fluid in said cylinder. When 
the flow is stopped after one operation the Valve 
Will drop back to bottom. The two inlets 59 and 
61 to the cylinder may be adjusted So as to 
control the speed with which the valve may be 
moved upwardly to close the Outlet 65. As Soon 
as the cylinder has been filled with liquid it 
will find an outlet through the tube 63 which 
as seen in Fig. 1 is connected at its other end 
to the sylphon 68. Said element is mounted in 
the frame of the device and has on its lower 
side a Valve stem. 69. Which projects downward 
ly into a container 70. At the lower end of the 
Stem 69 Within the container is a waive member 
71 which is adapted when moved downwardly 
to close an outlet opening 72 in said container 70. 

Also, when the valve is in closed position, a 
stop member 73 on the valve stem above the 
container will contact with the upper surface 
of the container and close the opening about 
the Stem 69. 
When the water flows upwardly in the tube 

64 it will also find an outlet to a nozzle 74 form 
ing a portion of an aspirator 75. Said nozzle 
discharges into a chamber 76 having an upWard 
ly extending partition Wall 77 through which the 
Water from the nozzle is projected downwardly 
to the outlet pipe 78 which leads to the drain 
79. This is an ordinary type of aspirator, and 
causes a reduction of pressure within the cham 
ber 76, and thus exerts a suction upon a lateral 
Suction pipe 80. 

Said pipe 80 is connected at its other end at 
81 to the container 70 previously described. 
Thus, when the valve 71 is closed the exerting 
of Suction in the container 70 Will tend to draw 
up liquid from the cup 26 and cause the same 
to flow into said container. 
When the valve 67 in the container 58 as 

been raised to closed position against the Seat 
65, the passage of water from the container 58 
through the pipe 63 will be stopped and the pres 
sure in the sylphon element 68 will be relieved so 
that the spring 82 will tend to raise the valve 
71 from its seat allowing the sample of urine 
taken into the channber 70 to be discharged 
through the outlet pipe 83. 
duct the Sample in an inclined direction down 
Wardly so as to be received within the bulbs 34 
and 85. Any excess of liquid will flow on past 
the bulb. 85 and be discharged into the drain 9 
Where it. Will flow to Waste. 
later overflowing from bulb 84 may drain through 
the connecting tube 10 to the conduit i. 
We have provided a siphon tube 86 in the line 83 

which extends to a point spaced somewhat from 
the bottom of the bulb 85 which will carry off all 
but a Small portion of the sample in that bulb, 
leaving the desired amount in the lower end 
thereof. It is to be understood that the tube 83 
and the bulbs 84, and 85 are of glass as is also a 
large proportion of the apparatus used in con- 4. 
ducting the fluid in our device. 
The operation of the Switch control mechanism 

through the floats 47 and 43 in the reservoir 31 
is adjusted so that after the sample is delivered 
into the bulbs 84 and 85 the float 47 Will have. 

Said pipe Will con- i. 
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is a plunger 90 having a core 91 of soft iron. 

within the cylinder 
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closed the switch 53 and allow the energizing of 
the circuit including the Solenoids 87 and 88. 
Each of these solenoids controls a pumping mech 
asiisnin which Will be uilderstood best from Fig. 5. 

3 Within the winding of Wire about the core in this 
Solenoid there is a glass cylinder 89 Within which 

AS 
punger 90 its rather loosely 
So that When it is noved up 

by the Solenoid it will cause an upward surge of 
the liquid above it. iihis cylinder 89 is connected 
by a glass tube 92 with a reservoir 93 of the propei 
reagent to be used in making the test. In the 

Will be noted, the 

reservoir connected with the solenoid 87 nitric 
acid will be the iiquid employed. 
The upper end of the container 93 is connected 

by means of a tube 94 with tine chamber 95, the 
upper end of which may be closed by a cap or 
plug 96. The lower end of the chamber 95 is coin 
Structed to provide a Sitaali capillary opening 97 
through Which the liquid inay pass slowly. The 
glass cylinder 39 is algo connected with the cham 
ber 95 thirough the tube 98. Below the chamber 
95 is a tube 99 leading downwardly to discharge 
through a Small nozzle 100 into the botton of the 
buib 84. There is a small air inlet 101 in the 
Libe 99 to allow the free fiow of liquid down 
Wardly into the test bulb. It will b2 noted, there 

- 'fore, that when the solenoid 87 is energized the 
30 

the acid into the chamber 95. 
'sary amount of acid will flow through the tube 
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the second S 

and greenish rather 

plunger 90 will be raised causing a discharge of 
All but the neces 

94 to the reservoir 93. The remainder in the 
lower end of the chainber will flow gradually 
down Wardly into the test bulb and Will be de 
livered at a point below, the charge of urine in the 
bulb. So that the acid which is heavier Will lie in 
the lower portion of the bulb with a line of demar 
kation between the acid and the urine which will 
be plainly discernable. As the acid has time to 
act upon the utine to make the required test, if 
aligunei is present, in the sample, a white line will 
appear along, the interface between the two 
liquids. If no alburnen is present the white line 
Will not appear. 
The pump which is operated through the ex 

citing of the Solenoid 88 is constructed in the 
- same ra.Inner as is the one just described. The 
reservoir 102 which is employed in this portion of 
the apparatus contains as a reagent what is known 
:as Benedict's solution, and when this liquid is dis 
'charged downwardly into the bulb 85 it will mix 
With the uitine, but as the larger proportion of the 
charge is Benedict's solution it will remain blue 
grOvided theire is no sugal in the sample. 

Below the bulb 85 is a small resistance coil 104 
Which Will be eithergized at the Senetiae as are the 
Solenoids, and Will heat up the charge Within the 
bulb 85 as is necessary in order to make the test 
for Sigar. When the sample has been heated to 
boiling point for a period of about one minute, 

iteh 56 Will be operated by the fioat 
48 to open the circuit and deemergize the sole 
noids and the heater. If Sugar is present in the 
sample after being thus heated it will turn cloudy 

than blue. 
Behind each of the bulbs 84 and 85 we contem 

plate placing electric lights 105, So that, the action 
of the reagents upon the sample can be clearly 
Seein. During the period that the lever airn 21 
is being held downwardly no further action in the 
apparatuS Will take place, and the observer will 
be able to Watch the samples and study then 
carefully to see what action takes place. He inay 
then release the lever 21 which will be raised up 

3 
Wardly by the spring 39 and the dog 17 will swing 
in beneath the pin 20 and hold the arm from 
downward movement until another coin is in 
Serted to release the lever 5. 
When the arm 21 is noved upwardly the valve 

40 will be closed again. This Will shut off the 
gressure in the sylphon element 43, allowing 
the valve 44 to be raised from its seat through 
the contraction of the belows-shaped walls of 
the element. When the valve has been raised 
froin its Seat the Watei in the reservoir 3. Will 
disch2.rge downwardly through the tubes con 
2&cted therewith and will pass into the chamber 
73 &nd downwardly through the tubes 83 and 
the bulbS 84 and 85, and Will flush the liquid 
therein from the tubes and bulbs and leave then 
clea). The Water will also discharge downward 
ly through the tubes 30 and 28 and clean the 
Cup 26. The device will then remain in this 
position until it is again operated. 
In the lower part of the reservoir 31 is pro 

Vided a leak Opeling 106 which allows the reser 
voir to be entirely drained of water before the 
Iext test is inade. This leak is so small, how 
ever, that it will not interfere with the opera 
tion of the device as previously set out. 

It will be seen that with the apparatus ar 
ranged and adjusted as above described, it will 
be possible for anyone desiring a test of this 
character to easily make the test himself at a 
Very nominal charge. As the parts are regu 
lated as to size and are capable of accurate ad 
justment, it will be impossible for the operator 
to make any errors in the conduct of the test, 
and the results will be accurate and reliable. 

It will be appa:ent that the apparatus which 
has heen disclosed may be arranged compactly 
Within a Small cabinet so that it will not take 
up any large Space and may be arranged con 
veniently for use by the public. 
What we claim as new is: 
1. A device of the character described in 

cluding a Sample receiving receptacle, two test 
bulbs, water conducting pipes connected with a 
SC33rce of Water under pressure, neans actuated 
by the flow of water in said pipes to deliver 
Samples of urine frcin said receptacle to said 
bulbs, separate means to deliver reagents to each 
of Said bulbs, in eams to heat one of said bulbs, 
3.28 automatically operated means to flush Water 
fro3.in Said pipes through said receptacle and 
through said bulbs to clear the same of said 
23riples. 

2. A device of the character described in 
cluding, a Series of wate" -:oli dicting pipes con 
nected With a source of water under pressure, 

, a.. urine-receiving receptacle, an albumen-testing 
bulb, a Sugar-testing bulb, means to deliver a 
Sainple of urine to each of said bulbs, actuated 
by the flow of Water in said pipes, means to de 
liver nitric acid to said albumen-testing bulb, 
Signilar ineans to deliver Benedict's Solution to 
Said Sulg2r-testing bulb, means to heat the latter 
bulb, and means connected with said pipes to 
flush S2id bulbs and receptacle clear of uline. 

3. A device of the character described in 
cluding, a Series of water-conducting pipes coin 
nected with a source of water under pressure, 
a urine-receiving receptacle, an albunner-testing 
bulb, 2. Sugar-testing bulb, means to deliver a 
Sample of urine to each of said bulbs actuated 
3y th? fow of water in said pipes, electrically 
operated neans to deliver nitric acid to said 
albulien-testing 33b, similar ineans to deliver 
Benedict's Solution to said sugar-testing bulb, 
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4. 
means to heat the latter bulb, and means con 
nected with said pipes to flush said bulbs and re 
ceptacle clear of urine. 

4. A device of the character described includ 
ing, a Series of Water-conducting pipes connect 
ed. With a source of Water under preSSure, a . 
urine-receiving receptacle, an albumen-testing 
bulb, a sugar-testing bulb, means to deliver a, 
Sample of urine from said receptacle to each of 
said bulbs, including an aspirator actuated by 
the flow of Water in Said pipes, electrically Op 
erated means controlled by water from Said pipes 
to deliver nitric acid to Said albumen-testing 
bulb, similar means to deliver Benedict's Solu 
tion to said Sugar-testing bulb, means to heat 
the latter bulb, and means connected with Said 
pipes to flush said bulbs and receptacle clear of 
Larine. 

5. A device of the character described includ 
ing a plurality of pipes connected with a Source 
of fluid under pressure, a urine receptacle, a 
plurality of sample-receiving bulbs, a fluid-con 
ducting passage from said receptacle to Said 
bulbs, a chamber in said paSSage having an inlet 
and an outlet, means to close Said outlet a,c- 
tuated by water pressure in said pipes, means 
to discharge urine from said receptacle to Said 
chamber, means to release said Water preSSure 
and open said closing means and discharge 
Samples of the said urine from Said chamber 
to said bulbs, separate means to deliver a pre 
determined annount of reagents to Said bulbs, 
means to heat one of Said bulbs, and means to 
flush said bulbs. - 

6. A device of the character described includ 
ing a plurality of pipes connected with a source of 
fluid under pressure, a urine receptacle, a plural 
ity of sample-receiving bulbs, a fluid-conducting 
passage from said receptacle to Said bulbs, a 
chamber in said passage having an inlet and an 
outlet, means to close said outlet actuated by 
water pressure in said pipes, means responsive to 
the flow of water in said pipes to discharge urine 
from said receptacle to said chamber, Ileans to 
release said water pressure and open said closing 
means and discharge samples of the Said urine 
from said chamber to said bulbs, separate means 
to deliver a predetermined amount of reagents to 
said bulbs, means to heat one of Said bulbs, and 
Ixneans to flush Said bulbs. 

7. A device of the character described includ 
ing a plurality of pipes connected with a Soul'ce 
of fluid under pressure, a urine receptacle, a plu 
rality of sample-receiving bulbs, a fluid-conduct 
ing passage from said receptacle to said bulbs, a 
chamber in said passage having an inlet and an 
outlet, means to close said outlet actuated by wa 
ter pressure in said pipes, means to discharge 
Urine from said receptacle to said chamber, 
means to release said Water preSSure and Open 
said closing means and discharge Samples of the 
said urine from said chamber to Said bulbs, Sep 
arate means to deliver a predetermined amount 
of reagents to said bulbs, means to heat One of 
said bulbs, said delivering means and Said heat 
ing means being electrically operated, time oper 
ated means to deemergize the Sane, and lineans 
to flush said bulbs. 

8. In a sample-testing machine, a series of Wa 
ter-conducting pipes to receive Water under preS 
Sure, valves to control the flow of fluid in said 
pipes, means, normally holding said valves closed, 
means to release said holding means, a pair of 
test bulbs, means actuated by the flow of water 
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in said pipes to deliver a sample of urine to each 
of Said bulbs, Separate means operating in re 
sponse to the pressure of said water to deliver a 
testing fluid to each of said bulbs, and means to 
heat One of Said bulbs. 

9. In a sample-testing machine, a Water main, 
a plurality of water-conducting pipes to receive 
water under pressure from said main, a manually 
operated valve and a coin-controlled valve coin 
nected in said pipes, means to open Said coin 
controlled valve, a urine receptacle, two test bulkos, 
neans operated by the opening of Said coin-cCn 
trolled valve to open said receptacle, means op 
erated responsive to the opening of Said manually 
operated valve to deliver urine from Said recep 
tacle to Said test bulbs, means to deliver testing 
fluid to said bulbs and means to heat one of Said 
bulbs. 

10. In a sample-testing machine, a series of 
Water conducting pipes, valves controlling the 
flow of liquid therein, a plurality of test bulbs, a 
urine receptacle, a paSSage from said receptacle to 
Said bulbs, a chamber in said passage, neans ac 
tuated by the flow of Water in one of said pipes 
to Create a Suction in said chainber and move 
urine from Said receptacle to said chamber, means 
adapted to be closed by the pressure of said liquid 
in Said pipes to control the passage of urine from 
Said chamber to said bulbs, means to deliver test 
ing fluid to Said bulbs and means to heat one of 
Said bulbs. 

11. Liquid moving and measuring means con 
prising a liquid container, a cylinder connected 
to Said container and at a lower level than said 
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container to receive liquid by gravity therefrom : 
to normally fill Said cylinder, a measuring cham 
ber connected with the upper ends of Said cylin 
der and Said container, said chamber having an 
Open constricted outlet, a piston fitting loosely in 
Said cylinder, an iron core in said piston, and a 
Solenoid about Said cylinder adapted, when ener 
gized, to move a Surge of liquid into said cham 
ber, the overflow from said chamber passing into 
Said container. 

12. Liquid moving and measuring means com 
prising a liquid container, a cylinder connected 
to said container to receive liquid by gravity 
therefronto normally fill said cylinder, a meas 
uring chamber connected with the upper ends of 
said cylinder and said container, a piston fitting 
loosely in Said cylinder, means to operate said 
piston to give thereto a single upward noverient 
and to cause a Surge of liquid from said cylinder 
to Said chamber all but a Small measured amount 
being carried on to Said container, and from 
thence by gravity back to said cylinder. 

13. In a sample testing machine, a series of 
Water conducting pipes, valves controlling the 
flow of liquid therein, a plurality of test bulbs, 
a receptacle, a passage from said receptacle to 
Said bulbs, means operating in response to the 
flow of liquid in Said pipes to move a sample from 
Said receptacle to Said bulbs, means to deliver a 
reagent to each of Said bulbs including an elec 
trically operated plunger, means to heat one of 4 
Said bulbs, and an electric circuit to energize said 
heating means and said electrically operated ps 
ton, operating in response to water discharged 
from Said pipes, and means to flush said buibs of 
liquid. 
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