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Introduction & Description

Hydraulic Jack

The Morehouse Hydraulic Jack, Figure 1, is specially designed and constructed for precise calibration work. The
Jack has a maximum ram travel of one inch. Hydraulic pressure at capacity load is approximately 4500 psi.

Hand Pump

The hydraulic jack is activated by a two-speed hand pump. Itis a dual-volume design based on a double-diameter
piston. An auxiliary screw piston (Vernier piston) is provided on the pump for application of minute increments
of force. The pump is connected to the hydraulic jack by means of a hydraulic hose assembly with a quick-discon-
nect coupling.

RAM VERNIERPISTON .
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Figure 1: Hand Pump Connected to Hydraulic Jack
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Preparation for Use

Preparing the Hand Pump for Use

Before connecting the hand pump to the jack, check the supply of fluid in the pump reservoir by removing the fill
plug (item 30, Figure 2). The fill plug must be left open about two turns during operation to serve as a reservoir
vent. If hydraulic fluid must be added, use petroleum base anti-wear hydraulic fluid with an I1SO Viscosity Grade of
22 or 32. The following hydraulic fluids are recommended, but any equal hydraulic fluid may also be used:

ATCO.cuiitieieieensesisisissse e ssessessessessessassassssssassasses Dutro AW 32
CONOCO..cuerireieississsisssisesssssssesssesssssssssssassssssens Super Hydraulic 32
Drydene Oil COo...uninerrerseeseeseiseeseinns Paradene 22 AW
EXXON.couieiiiirettisisiesesesseseess s sssaees Nuto H 32
GUIF oot ssesssssssssssssssssssass Harmony 32 AW
MODI Lottt s ssssesssessessssessssssasessanes DTE 24
TEXACO weeereereireieeiesisssisssssesssessssssssssssssssssssssssssssssssssens Rando HD 32
UNION.cttttiieieiersenseesesseseststsssssssesesssssssessenses Unax AW 150

When choosing a hydraulic fluid, be certain it is equal to one of the above-listed recommendations. Many for-
mulations may lack certain additives or are formulated for special reasons, such as lower cost, high detergency,
leakage control, etc. Some of these fluids can be used successfully; however, others may prompt malfunctions and
high rates of wear.

Preparing the Hydraulic Jack for Use

All hydraulic jacks are furnished with a self-sealing hose coupling. The jacks are fully bled and checked at the
factory prior to shipment. However, if the hand pump and hydraulic jack seem rather “spongy” during use there
may be air in the system. If this occurs the system will need to be bled of the entrapped air. The procedure for
bleeding the entrapped air is outlined in Section 4, Maintenance, Disassembly, Repair, and Reassembly.

Morehouse Instrument Company, Inc.
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Hand Pump Operation

The hand pump is a dual-volume design based on a double-diameter piston. On the side of the pump is a valve
rod (Figure 1-1) with a round handle. With the rod pulled out, the full diameter of the piston is effective for
large-volume, low-pressure pumping; with the rod pushed in, the reduced diameter is effective for high-pressure
with a minimum pumping effort.

Caution: Before pushing the rod in, release any downward pressure applied to the hand lever.

During pump operation, the fill plug on the upper right side of the pump body should be open about two turns
to serve as a vent.

The hand pump’s operation is entirely conventional. Operating the hand lever causes oil to be pumped from the
reservoir to the outlet. When the relief valve is closed (handle rotated toward the hose connection on the pump
body), pressure develops within the pump. Opening this valve relieves the oil back to the reservoir. In operating
the relief valve, use modest pressure on the handle—just enough to prevent leakage.

The auxiliary screw piston (vernier piston) is a small-displacement precision piston. After pressure has been built
up, using the hand lever to obtain the approximate force desired, rotate the star wheel to operate the

vernier piston and maintain a precise force. It is suggested that the Vernier piston adjustment be kept at its
mid-position of travel to allow small increments of force to be increased or decreased. Experience will dictate the
best position for individual requirements. A little practice using this pump will enable extremely precise force
application using the pump and jack.

If the hand pump and hydraulic jack seem rather“spongy” during use, there may be air in the system. If this occurs,
the trapped air will need to be bled out. The procedure for bleeding the entrapped air is outlined in Section 4,
Maintenance, Disassembly, Repair, and Reassembly.

Caution:: Do not attempt to exceed the 1-inch stroke of the ram in the jack cylinder. Considerable damage may
result if pressure is applied after the ram has reached its travel limit.

Morehouse Instrument Company, Inc. Phone: (717) 843-0081

1742 Sixth Ave., York, PA 17403-2675 USA www.mhforce.com




M@/&Wﬂ Hydraulic Hand Pump & Jack

[THE FORCE IN CALIBRATION SINCE 1925}

Manual

General Maintenance

Routine maintenance is typically limited to replacing O-ring seals in the hand pump and hydraulic jack and adding
hydraulic fluid as needed.

If the pump and jack fail to develop or hold pressure, corrective maintenance may be necessary. (All numbers in
parenthesis refer to items in Figure 2)

If the hand lever is operated and the pump fails to develop pressure, be sure the relief valve is closed, and there is
sufficient fluid in the reservoir. If failure continues, one or both of the check valves (33 and 38) may leak. Replace
both O-rings to be sure.

If the pump builds up pressure and the pressure drops, examine all joints for leakage; a very small amount of leak-
age will result in considerable pressure loss. As the pressure drops, watch the hand lever. If it rises, the discharge
check valve (33) is leaking. Replace the O-ring (29).

If the hand lever does not rise as the pressure drops, then the relief valve is leaking. A foreign particle may be
lodged on the seat, but more likely, the O-ring (39) has failed and must be replaced.

The outlet in the pump body is tapped with 1/2"-20 NF threads and machined for O-ring seals (15). A firm joint
will prevent leakage. If leakage develops, however, do not tighten the fitting excessively; replace the O-ring seal.

Caution: Do not screw pipe threads directly into the pump body outlet. The special adapter (53) is provided with
pipe threads for making connections.

Air Bleed Procedure for Hydraulic Jack

If the hand pump and hydraulic jack seem rather “spongy” during use, air may be in the system. If this occurs, the
trapped air will need to be bled out.

To bleed the hydraulic jack, place it on its side on a bench or other suitable work surface, then proceed as follows:
1. Check the supply of fluid in the pump reservoir by removing the fill plug (item 30, Figure 2). The fill
plug must be left open about two turns during operation to serve as a reservoir vent. If hydraulic fluid must
be added, use petroleum-based anti-wear hydraulic fluid with an I1SO Viscosity Grade of 22 or 32 as recommend-
ed in Section 3, Preparation for Use.
2. With the hydraulic hose disconnected from the hydraulic jack and connected only to the hand pump,
pump the hydraulic hose full of hydraulic fluid. (The poppet of the hose half of the self-sealing
quick-disconnect coupling must be depressed to accomplish this).
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3. Connect the hydraulichoseto the jack cylinder fitting,and pump the jackramoutto full stroke
(approximately 25 mm or 1 inch).

4. Roll the jack to bring the air bleed location to the highest point.

5. Alternately open theair bleed and roll the jackbackand forth. (The ram return spring will keep
sufficient pressure on the fluid to purge the air.)

6. After the jack has been bled of all entrapped air, tighten the air bleed securely, and replace the jack to
its original position on the calibrating machine.

Disassembly and Reassembly

Following are a few suggestions regarding the disassembly and reassembly of the hand pump. (All numbers in
parentheses refer to items in Figure 2.)

Service Instructions for Hand Pump

When changing O-rings, always lubricate the O-rings and all contacting metal parts before attempting assembly.
For a lubricant, use the same fluid as will be used in the system.

The high-pressure valve and retaining parts are held in place by the retaining plug (57). To reassemble, screw the
retaining plug (57) into the body until all parts are solid, then back it off about two turns. This provides sufficient
travel for the poppet.

The valve rod (41) is held in place by three parts (25, 26, and 27) which must be removed to enable disassembly of
the valve rod. Access to these three parts is gained by removing the reservoir (2). Be sure to drain the hydraulic
fluid before removing the reservoir.

The piston and hand lever can be removed as an assembly. Unscrew the cylinder retaining plug (16), disconnect
from the clevis (19), and pull straight up. At the end of the pressure stroke, the piston should bottom on the body
plate (50) before the lever hits the cylinder retaining plug (16). If it does not, or more finger room between the
hand lever and reservoir is desired, loosen the piston pin (7), insert a small rod in the cross-hole provided in the
piston, and back of the piston (which is threaded into the piston pin (17) as needed. Be sure to re-tighten the set
screw (7).

The cylinder pump (18) must be removed and reassembled from the top; otherwise, the angular, intersecting
body casting bore will cut the O-ring. To remove the cylinder, detach the body plate (50) and push it from the bot-
tom. On reassembly, lubricate the O-rings and try to rotate the cylinder as inserted to avoid cutting or pinching
them. A tapered piece of wood is helpful in rotating the cylinders.

The precision pressure adjustment mechanism can be unscrewed from the pump body as a unit. The star wheel
(21), star wheel pin (22), piston cap (23), and piston (24) make up a subassembly that is removed from the pump
body by unscrewing the piston body (24). Note that the star wheel (21) is attached to the Vernier piston (58) by
means of a pin (22).
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Priming Instructions for Hand Pump

If the pump runs out of fluid, it will be necessary for it to be primed. After filling the pump reservoir with the prop-
er hydraulic fluid, as recommended in  Section 2, the pump must be primed in accordance with the instructions
in this section. When priming, pump with full strokes of the handle, not partial or short strokes.

With the valve rod (41) out, the large volume low-pressure side is in operation. Open the relief valve (13) and
pump ten full strokes. Close the relief valve and operate the pump to ensure the large volume low-pressure side
is operating and holding pressure. Then, open the relief valve and pump another ten full strokes.

When the pump runs out of fluid, air becomes trapped in the high-pressure check valve. The air must be vented
to prime the high-pressure, low-volume side of the pump. The venting procedure involves only three parts, the
relief valve (13), the valve rod (41), and the high-pressure check valve (33).

With the valve rod (41) out, remove the high-pressure check valve plug (28) and slowly pump two and one-half
strokes so the pump handle is at a 45° angle. With the plug removed, oil will flow out of the high-pressure check
valve, flushing the trapped air. Examine for air bubbles which may adhere to threads or parts. Replace the plug,
and when it is almost tight, use slight pressure on the pump handle to cause leakage at the plug. This is a precau-
tion to be sure the hole is filled with fluid. Tighten the plug.

With the relief valve closed and the valve rod out, operate the pump until pressure develops on the large-volume
low-pressure side. Push the valve rod in and pump with full strokes. The high-pressure, low-volume side should
be operating properly.

If the high-pressure low-volume side does not operate or operates only partially, some air is still entrapped in the
high-pressure check valve, and the priming procedure must be repeated.

Generally, when properly primed, the pump will continueto operate without further attention. However, it is
possible air entrapped in the pump reservoir may collect in the high pressure check valve. If that happens the
pump will not develop pressure with the valve rod in the high pressure low volume position. Performing the
above priming procedure will correct this condition.
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Drawings and Parts Lists

Figure 2 and the associated parts list included in this manual illustrate replacement parts available for the standard
hand pump commonly supplied with Morehouse Hydraulic Jacks. Drawings and parts lists for specific-capacity
hydraulic jacks are supplied separately. If copies of drawings and parts lists for a specific-capacity jack are required,
write to us for the appropriate drawings.

When ordering repair parts, please include the hydraulic jack’s serial number and capacity (as stamped on the jack
body) and state the part number, name, and quantity required. Order parts from the address listed in the footer

below.
S
g
N
i
OR:=
B3
ON;
SNy
(@)
9 QF
s 20z g =8 JIPRCN::
© 8 &%
o3 52
53 oF
iC

Figure 2: Hand Pump Assembly (Drawing 214000A-01)
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Parts List for Hand Pump (1-38)

Part No. Nomenclature Quantity
1 T-575 Reservoir Cap 1
2 T-421 Reservoir Tube 1
3 T-165 Pump Handle 1
4 T-118 Drip Pan 1
6 T-402 Pump Body 1
7 T-160 Piston Pin Screw 1
8 T-161 Piston Pin Shoe 1
9 T-142 Clevis Pin 2
10 T-144 Cotter Hair Pin 2
11 10-90020 Cylinder Back-Up Ring (T-112) 2
12 10-90013 O-Ring (T-153) 3
14 10-90019 Piston Back-Up Ring (T-158) 1
15 10-90006 O-Ring 5
16 T-108 Cylinder Retaining Plug 1
17 T-145 Piston Pin 1
18 T-236 Cylinder Pump 1
19 T-143 Clevis 1
20 T-773 Relief Valve Handle 1
21 P-17-33 Star Wheel 1
22 P-17-32 Star Wheel Pin 1
23 1GT-33 Piston Cap 1
24 1GT-32 Piston Body 1
25 T-405 Screw 1
26 T-116 Valve Rod Spring 1
27 T-133 Valve Rod Detent Pin 1
28 T-117 Pump Body Plug 2
29 10-90001 O-Ring (T-152) 3
30 IGT-302 Fill & Vent Plug 1
31 T-127 Check Valve Spacer 2
32 CV-1-5 Check Valve Spring 3
33 T-147 High Pressure Valve Poppet 2
34 T-406 Drip Pan Attaching Screw 4
35 T-167 Drip Pan Attaching Washer 4
36 T-110 Relief Valve Stem 1
37 T-109 Relief Valve Body 1
38 T-194 Poppet Valve 1
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Parts List for Hand Pump (39-59)

Part No. Nomenclature Quantity
39 10-90002 Relief Valve O-Ring (T-175) 1
40 10-90004 Valve Rod O-Ring (T-155) 1
41 T-115 Valve Rod 1
42 10-90005 O-Ring (T-151) 2
43 T-111 Relief Valve Seat 1
45 10-90010 Reservoir O-Ring (T-156) 2
46 T-130 Reservoir Stud 1
47 P-17-29 Inlet Tube 1
48 P-17-7 Inlet Tube Fitting 1
49 T-250 Inlet Tube Nipple 1
50 T-408 Body Plate 1
51 10-90012 Cylinder O-Ring (T-164) 1
52 T-106 Piston 1
53 CV2SS2 Special Adapter 1
54 10-90018 Piston Back-Up Ring (T-159) 1
55 T-107 Guide Rod 1
56 01-90003 Body Attaching Screw 3
57 IGT-10 Retaining Plug 1
58 IGT-34 Vernier Piston 1
59 10-90048 Seal Ring Piston 1
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&WARNING: Morehouse Instrument Company products are precision instruments for specific force or torque cali-
bration applications. Improper use, exceeding stated capacities, or unauthorized modifications can result in severe injury,
death, machine damage, and warranty voiding. Always ensure proper installation, alignment, and use within specified
limits. Do not use damaged or visibly compromised components. Refer to your product manual for proper use and speci-
fications. If you have questions about a Morehouse Instrument Company product’s capabilities or limitations or to access a
manual, please contact your sales representative or email info@mbhforce.com.

‘i‘- Dansk

ADVARSEL: Morehouse Instrument Company produkter er pracisionsinstrumenter til specifikke kraft- eller moment-
kalibreringsapplikationer. Forkert brug, overskridelse af angivne kapaciteter eller uautoriserede @ndringer kan resultere i
alvorlig personskade, ded, maskinskade og bortfald af garanti. Serg altid for korrekt installation, justering og brug inden
for specificerede greenser. Brug ikke beskadigede eller synligt defekte komponenter. Se din produktmanual for korrekt
brug og specifikationer. Hvis du har spergsmal om et Morehouse Instrument Company-produkts egenskaber eller be-
graensninger, eller for at fa adgang til en manual, bedes du kontakte din salgsreprasentant eller sende en e-mail til info@
mhforce.com.

A Nederlands

WAARSCHUWING: Morehouse Instrument Company producten zijn precisie-instrumenten voor specifieke kracht- of
koppelkalibratietoepassingen. Onjuist gebruik, het overschrijden van de vermelde capaciteiten of ongeautoriseerde wi-
jzigingen kunnen leiden tot ernstig letsel, overlijden, schade aan de machine en het vervallen van de garantie. Zorg altijd
voor een correcte installatie, uitlijning en gebruik binnen de gespecificeerde grenzen. Gebruik geen beschadigde of zicht-
baar aangetaste onderdelen. Raadpleeg uw producthandleiding voor correct gebruik en specificaties. Als u vragen heeft
over de mogelijkheden of beperkingen van een Morehouse Instrument Company product, of om toegang te krijgen tot
een handleiding, neem dan contact op met uw verkoopvertegenwoordiger of stuur een e-mail naar info@mhforce.com.

A Vlaams

WAARSCHUWING: Morehouse Instrument Company producten zijn precisie-instrumenten voor specifieke kracht- of
koppelkalibratietoepassingen. Onjuist gebruik, het overschrijden van de vermelde capaciteiten of ongeautoriseerde wi-
jzigingen kunnen leiden tot ernstig letsel, overlijden, schade aan de machine en het vervallen van de garantie. Zorg altijd
voor een correcte installatie, uitlijning en gebruik binnen de gespecificeerde grenzen. Gebruik geen beschadigde of zicht-
baar aangetaste onderdelen. Raadpleeg uw producthandleiding voor correct gebruik en specificaties. Als u vragen heeft
over de mogelijkheden of beperkingen van een Morehouse Instrument Company product, of om toegang te krijgen tot
een handleiding, neem dan contact op met uw verkoopvertegenwoordiger of stuur een e-mail naar info@mbhforce.com.
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dh Francais

AVERTISSEMENT: Les produits Morehouse Instrument Company sont des instruments de précision destinés a des
applications spécifiques détalonnage de force ou de couple. Une utilisation incorrecte, un dépassement des capacités
indiquées ou des modifications non autorisées peuvent entrainer des blessures graves, la mort, des dommages a la ma-
chine et I'annulation de la garantie. Veillez toujours a une installation, un alignement et une utilisation corrects dans les
limites spécifiées. N'utilisez pas de composants endommagés ou visiblement compromis. Reportez-vous au manuel de
votre produit pour une utilisation correcte et les spécifications. Si vous avez des questions sur les capacités ou les limites
d’un produit Morehouse Instrument Company, ou pour accéder a un manuel, veuillez contacter votre représentant
commercial ou envoyer un courriel a info@mhforce.com

A Deutsch

WARNUNG: Produkte der Morehouse Instrument Company sind Prézisionsinstrumente fiir spezifische Kraft- oder
Drehmomentkalibrierungsanwendungen. Unsachgemifler Gebrauch, Uberschreitung der angegebenen Kapazititen
oder unbefugte Anderungen kénnen zu schweren Verletzungen, Tod, Maschinenschiden und zum Erléschen der
Garantie fithren. Stellen Sie stets eine korrekte Installation, Ausrichtung und Verwendung innerhalb der angegebenen
Grenzen sicher. Verwenden Sie keine beschddigten oder sichtbar beeintrichtigten Komponenten. Beachten Sie Ihr
Produkthandbuch fiir die korrekte Verwendung und Spezifikationen. Wenn Sie Fragen zu den Féhigkeiten oder Ein-
schrankungen eines Produkts der Morehouse Instrument Company haben oder um auf ein Handbuch zuzugreifen,
wenden Sie sich bitte an Thren Vertriebsmitarbeiter oder senden Sie eine E-Mail an info@mhforce.com.

& Italiano
AVVERTENZA: I prodotti Morehouse Instrument Company sono strumenti di precisione per applicazioni specifiche
di calibrazione della forza o della coppia. Luso improprio, il superamento delle capacita dichiarate o le modifiche non
autorizzate possono provocare gravi lesioni, morte, danni alle macchine e l'annullamento della garanzia. Assicurarsi
sempre di una corretta installazione, allineamento e utilizzo entro i limiti specificati. Non utilizzare componenti dan-
neggiati o visibilmente compromessi. Fare riferimento al manuale del prodotto per I'uso corretto e le specifiche. In caso
di domande sulle capacita o sui limiti di un prodotto Morehouse Instrument Company, o per accedere a un manuale,
contattare il proprio rappresentante di vendita o inviare une-mail a info@mhforce.com.

lﬁ. Norsk

ADVARSEL: Morehouse Instrument Company-produkter er presisjonsinstrumenter for spesifikke kraft- eller mo-
mentkalibreringsapplikasjoner. Feil bruk, overskridelse av oppgitte kapasiteter eller uautoriserte modifikasjoner kan
fore til alvorlig personskade, dod, maskinskade og bortfall av garanti. Serg alltid for riktig installasjon, justering og
bruk innenfor angitte grenser. Ikke bruk skadede eller synlig defekte komponenter. Se produktets bruksanvisning for
riktig bruk og spesifikasjoner. Hvis du har spersmél om et Morehouse Instrument Company-produkts egenskaper eller
begrensninger, eller for & fa tilgang til en manual, vennligst kontakt din salgsrepresentant eller send en e-post til info@
mhforce.com.
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A Portugués
AVISO: Os produtos da Morehouse Instrument Company sao instrumentos de precisdo para aplicagdes especificas de
calibragdo de forga ou torque. O uso inadequado, a superagdo das capacidades declaradas ou modificagdes ndo autor-
izadas podem resultar em ferimentos graves, morte, danos @ maquina e anulagdo da garantia. Certifique-se sempre da
instala¢do, alinhamento e uso corretos dentro dos limites especificados. Nao use componentes danificados ou visivel-
mente comprometidos. Consulte o manual do seu produto para uso e especificacoes adequados. Se vocé tiver duvidas
sobre os recursos ou limitagdes de um produto da Morehouse Instrument Company, ou para acessar um manual, entre
em contato com seu representante de vendas ou envie um e-mail para info@mbhforce.com.

A Espaiol

ADVERTENCIA: Los productos de Morehouse Instrument Company son instrumentos de precision para aplicaciones
especificas de calibracion de fuerza o par. El uso inadecuado, la superacion de las capacidades indicadas o las modifi-
caciones no autorizadas pueden provocar lesiones graves, la muerte, dafios en la maquina y la anulacion de la garantia.
Asegurese siempre de que la instalacion, la alineacion y el uso sean correctos dentro de los limites especificados. No
utilice componentes danados o visiblemente comprometidos. Consulte el manual de su producto para conocer el uso y
las especificaciones correctas. Si tiene preguntas sobre las capacidades o limitaciones de un producto de Morehouse In-
strument Company, o para acceder a un manual, pongase en contacto con su representante de ventas o envie un correo
electrénico a info@mbhforce.com.

A Svenska

VARNING: Morehouse Instrument Companys produkter dr precisionsinstrument for specifika kraft- eller viidmoment-
kalibreringsapplikationer. Felaktig anvindning, 6verskridande av angivna kapaciteter eller obehoriga modifieringar

kan leda till allvarliga personskador, dodsfall, maskinskador och upphévande av garantin. Se alltid till att installationen,
inriktningen och anvidndningen ar korrekt inom angivna granser. Anvédnd inte skadade eller synligt komprometterade
komponenter. Se din produkthandbok for korrekt anvandning och specifikationer. Om du har fragor om ett Morehouse
Instrument Company- produkts kapacitet eller begransningar, eller for att komma at en manual, vanligen kontakta din
sdljrepresentant eller e-posta info@mhforce.com.

Morehouse Instrument Company, Inc. Phone: (717) 843-0081

1742 Sixth Ave., York, PA 17403-2675 USA www.mhforce.com




